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OBJECTIVE: To evaluate the effect of an 8-week, water-based exercise program (experimental group) with that of an upper-extremity function program (control group) to increase cardiovascular fitness within a community setting for people with stroke. DESIGN: Single-blind randomized controlled trial. SETTING: Public community center. PARTICIPANTS: A volunteer sample of 12 community-dwelling people with stroke with mild to moderate residual motor deficits. INTERVENTION: Study subjects participated in group exercise programs for 1 hour, 3 times a week for 8 weeks. The experimental group exercised in chest-deep water at targeted heart rates. The control group performed arm and hand exercises while sitting.Main outcome measures The primary outcome measure was cardiovascular fitness (V(O2)max). Secondary measures were maximal workload, muscle strength, gait speed, and the Berg Balance Scale score. RESULTS: The experimental group attained significant improvements over the control group in cardiovascular fitness, maximal workload, gait speed, and paretic lower-extremity muscle strength. The relatively short program (8 wk) of water-based exercise resulted in a 22% improvement in cardiovascular fitness in a small group of people with stroke who had relatively high function. CONCLUSIONS: A water-based exercise program undertaken as a group program may be an effective way to promote fitness in people with stroke.
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AIMS: Hydrotherapy, i.e. exercise in warm water, as a rehabilitation program has been considered potentially dangerous in patients with chronic heart failure (CHF) due to the increased venous return caused by the hydrostatic pressure. However, hydrotherapy has advantages compared to conventional training. We studied the applicability of an exercise programme in a temperature-controlled swimming pool, with specific reference to exercise capacity, muscle function, quality of life and safety. METHODS AND RESULTS: Twenty-five patients with CHF (NYHA II-III, age 72.1+/-6.1) were randomised into either 8 weeks of hydrotherapy (n=15), or into a control group (n=10). The training program was well tolerated with no adverse events. Patients in the hydrotherapy group improved their maximal exercise capacity (+6.5 vs.-5.9 W, P=0.001), isometric endurance in knee extension (+4 vs.-9 s, P=0.01) together with an improvement in the performance of heel-lift (+4 vs. -3 n.o., P=<0.01), shoulder abduction (+12 vs. -8 s, P=0.01) and shoulder flexion (+6 vs. +4, P=0.01) in comparison to patients in the control group. CONCLUSION: Physical training in warm water was well tolerated and seems to improve exercise capacity as well as muscle function in small muscle groups in patients with CHF. This new approach broadens the variety of training regimes for older patients with CHF.
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Head-out water immersion shifts venous blood to the central vasculature and heart and subsequently increases cardiac preload. In healthy men, cardiac output and stroke volume are greater during upright leg cycle exercise in water than on land. Heart rate is similar during work loads < 50% of peak oxygen consumption but is decreased in water at higher work intensities. To determine if men with myocardial infarction (MI) show a similar response, 15 men with a documented MI exercised upright on a leg cycle ergometer on land and immersed in water (31 +/- 1 degree C) to the level of the shoulders. Heart rate, cardiac output (carbon dioxide rebreathing procedure) and oxygen consumption were measured at rest and at work loads corresponding to approximately 40, 60 and 75% of peak oxygen consumption in both environments. At rest, cardiac output and stroke volume were elevated (p < 0.05) in water. During exercise, heart rate, cardiac output and stroke volume did not differ between water and land. When subjects were given beta-blocking medications (n = 8) and subjects with exercise-induced ST-segment depression (n = 5) were separately excluded from the analysis, water immersion still did not significantly change exercise responses. These results suggest that MI alters the normal cardiac response to increased preload during exercise. The alteration may involve reduced myocardial compliance or near-complete use of the Frank-Starling reserve, or both, during land exercise.
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