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ABSTRACT

The purpose of this study was to examine effects of aging on blood pressure responses to the
isometoric exercises with or without head-out water immersion (HOWI). Eight young subjects
(25.0 £ 2.1years old: young group) and eight elderly subjects (53.6 &= 4.3years old: elderly
group) performed knee extension exercises with (WI) or without (C) immersion to the xiphoid
in thermoneutral water (34.6 = 1.5 C).
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In the elderly group, systemic blood pressure(BP) and heart rate(HR) were significantly higher

than in the young group during rest in C condition, and there was no significant change in BP

and HR with HOWI. Although there was a tendency to increase in BP with a concomitant

increase in exercise intensities, BP in WI condition was significantly lower than in C condition

during mild to moderate exercise intensities (10% to 30%MVC) in the elderly group. These

results suggest that the light exercise in water may be more safe than on land for the elderly

with high blood pressure.
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1 Experimental design of isometric knee extension exercise with head-out water immersion
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2  Experimental protocol in isometric knee extension exercises with (HOWTI) or without (Control) head-out water immersion
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Young :n=8§

B Young in water

4 Peak blood pressure during isometric knee extension exercises with or without head - out water immersion.
Columuns and bars represent mean == SEM. Significant differencies between on land and in water represent,
“a:p<0.05”. Significance of differencies between young and older represent, “b:p<0.05, bb : p<0.01”,
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1 Changes in average blood pressure (BPyg 3,) during submaximal isometric knee extension
exercises with (HOWI) or without (Control) head - out water immersion
Young : n=8, Older : n=38

10 % MVC 30 % MVC 50 % MVC

SBPy0.30

Young Control 1234 = 75 1265 = 5.9 1332 = 7.0
HOWI 1259 £ 6.9 1335 £ 7.7 1394 £+ 92

Older  Control 149.1 = 97 b 1544 = 94 bb 1627 =117 b
HOWI 1404 = 11.7 a 140.1 =118 a 161.5 +=10.7

DBPyq.50

Young Control 67.8 = 53 70.0 = 52 748 + 63
HOWI 679 = 54 71.8 = 6.3 842 + 6.0 a

Older  Control 957 = 99 b 082 £ 9.0 bb 1046 = 87 b
HOWI 85.1 = 8.1 a,b 87.0 £ 7.7 a 1021 £ 7.5

MBP.39 '

Young Control 83.6 = 53 86.0 £ 4.8 914 = 6.0
HOWI 854 = 5.1 88.6 = 6.2 101.1 * 62 a

Older  Control 1142 £ 9.5 bb 117.5 = 8.6 bb ’ 1244 £+ 92 bb
HOWI 1054 = 91 a,b 106.5 = 89 a 1233 £ 8.0

PPyg.30

Young Control 555 + 34 56.6 = 2.8 584 + 2.7
HOWI 58.0 = 43 614 = 84 553 £ 64

Older  Control 534 + 49 562 £ 5.3 582 £+ 62
HOWI 554 = 55 532 + 6.0 594 *+ 6.8

Values are means + SEM. Significant differencies between HOWI and Control represent,
“a:p<0.05". Significance of differencies between young and older represent, “b:p <0.05, bb:
p<0.01”.
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