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Body: Chest wall movement during respiration perturbs balance, but hip/back motion compensates for this
disturbance in healthy individuals. It is unknown whether this compensation is adequate in chronic
obstructive pulmonary disease (COPD). This study compared centre of pressure (CoP) displacement and
angular motion of the hip/back in people with and without COPD at rest and after exercise. People with
COPD (n=12) and age-matched controls stood on a force plate and angular motion of the hip/back was
measured with inclinometers. Respiration related motion of CoP and hip/back, coherence between
respiration and trunk/hip/CoP motion, and the general range of CoP displacement in the frontal and sagittal
planes were measured. Respiratory rate was greater in COPD. CoP displacement in the frontal plane was
greater in COPD, but not the sagittal plane where respiratory movements have their largest impact. Motion
of CoP and hip/trunk related to respiration did not differ between groups. Coherence between respiratory
movement and motion of CoP or hip/trunk did not differ between groups before or after exercise. These data
show that although balance is compromised in COPD (in the frontal plane) this does not appear to be due to
compromised ability to counteract the postural disturbance from augmented respiration. Other data show
increased activation of abdominal muscles in COPD, which is likely to restrict trunk motion. This would have
a greater impact on CoP in the frontal than sagittal plane as balance control in the frontal plane has greater
dependence on trunk motion. Taken together these data imply that adaptation of trunk muscle activation
rather than increased breathing underpins poor balance in COPD.
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