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The proposition of underwater exercise program to increase the respiratory
muscle strength for the elderly person.

Yamashina, Yoshihiro
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We investigated the exercise intensity of walking in water that enhances
respiratory muscle strength in the elderly, and also examined its sustained effect.
A water depth of at least the 4th intercostal space was required, and a period of about 6 weeks was
required to improve respiratory muscle strength compared to walking on land. In addition, it was
clarified that it is necessary to adjust the walking speed so that the exercise intensity is 60% of
the predicted maximum heart rate, and that it is necessary to walk for 20 minutes four times a week.
However, it was suggested that cessation of 6 weeks walking in water program reduced respiratory
muscle strength 4 to 6 weeks after the end of the program. Our study revealed that walking in water
can improve respiratory muscle strength, but that vital capacity does not change.
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The effect of water immersion on the respiratory function and respiratory muscle strength

Land Umbilical level 4-rib level Clavicular level
VC(L) 36 + 03 37 £ 04 35 £ 05 33 £ 03%
IC(L) 21 + 04 21 + 05 22 = 04 25 £ 03
ERV (L) 15 + 03 16 + 02 14 =+ 03 07 £ 05%
CC(cm) 781 =+ 54 777 £ 52 770 = 6.7 773 + 31
PEmax (cmHO) 814 =+ 116 80.7 £+ 115 829 =+ 181 815 + 127
PImax (cmH20) 90.2 <+ 146 889 =+ 136 878 + 163 904 + 151
Values are means = SD.  *p < 0.05 vs. land, #p < 0.05 vs. umbilical level.
Abbreviations: VC, vital capacity; IC, inspiratory capacity; ERV, expiratory reserve volume; CC, chest
circumference; PEmax, maximal expiratory pressure; Plmax, maximal inspiratory pressure.
40% 50% 60%
Plmax [ E -06 £ 22 1.9 = 42 1.9 = 52
Plmax7K 1 -04 = 31 -05 * 3.1 -09 £ 41
PEmax [ L 19 £ 43 09 £ 49 -05 £ 6.1
PEmax 7K -16 £ 3.1 -29 £ 35 =51 £ 23°%°

a : p<0.05 vs,40%;

b :p <0.05 vs 50%; ¢ :p<0.05 vs
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HERE (FA%E94% ) (12:81%94) (FA#61044) (123818104 )
88 (5 69.3+ 3.9 69.3 + 3.9 67.1+ 2.4 67.1+ 24
& (cm) 166.1+ 6.5 166.3 + 6.6 158.7+ 5.7 1593+ 6.0
{KE (kg) 645+ 7.6 63.6+ 7.4 579+ 8.1 577+ 8.9
BMI (kg/m2) 233+ 1.8 229+ 1.6 23.0+ 26 229+ 3.0
RSB (cm) 799 =E0NT 7 78.1+ 7.3# 825+ 9.0 813+ 9.2#
EHA= (kg) 437+ 41 455+ 3.7# 442+ 4.1 444+ 45
KRB R (%) 235+ 20 22.7+ 1.9%# 21.94= 2.5 211+ 1.8#
R R S A1 (ke) 311+ 44 32.8 = 4.5# 292+ 2.6 30.2+ 2.5#
& 51 (kg) 296+ 6.5 30.6 = 4.8 30.7+ 5.7 311+ 5.2
HREEHEAH(H) 24+ 05 3.3+ 0.5#,* 23+ 05 2.7+ 0.5#
REBEA D F) 12,7 E00710 Plloian (i 13.9+ 4.0 17 7-Ediis
VC(L) SMASERN0iS 322+ 04 3.03+ 04 314+ 04
PImax(cmH20) 733+ 104 77.6 = 10.2# 685+ 7.1 72.7+ 5.6#
PEmax(cmH20) 674+ 73 75.7+ 7.74# 70.6 = 5.3 758+ 6.3
:p<0.05 vs. :p<0.05 vs.
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