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Body: RATIONALE Exercise attenuates obstructive sleep apnea (OSA) without weight loss, but the
underlying mechanisms remain unknown. Sedentary living promotes fluid accumulation in the legs, which is
counteracted by physical activity. We have previously shown that prevention of daytime fluid accumulation
in the legs and its nocturnal shift into the neck, reduces the number of apneas and hypopneas per hour of
sleep (AHI). We hypothesized that, in sedentary men with OSA, physical activity will reduce the AHI by
decreasing the nocturnal fluid shift into the neck. METHODS Sedentary men with OSA were randomly
assigned to one-week of physical activity (2 time/day of 45 min of moderate walk) or to one-week control
period without physical activity, after which they crossed over to the other arm. Polysomnography,
measurement of nocturnal changes in leg fluid volume, in neck circumference and in upper airway (UA) air
volume by magnetic resonance imaging (MRI) were performed at the end of the exercise and control
periods. RESULTS We enrolled 6 men (age 56±13 yrs; BMI 28.2±4.9). Compared to the end of the control
period, at the end of the exercise period there was a 40% reduction in the nocturnal leg fluid shift (P=0.012)
and a 70% reduction in the nocturnal neck enlargement (P=0.033) in association with a 21% reduction in
the AHI (from 60.9±33.4 to 44.1±23.4, P=0.019). MRI showed a nocturnal 12% reduction in the UA air
volume (P=0.025) at the end of the control period and no change at the end of the exercise period.
CONCLUSIONS We suggest that exercise attenuates OSA by counteracting daytime fluid accumulation in
the legs and overnight fluid redistribution into the neck around UA, preventing UA air volume reduction
during sleep.
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