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Postural control strategy under water environment
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Abstract: We here attempted to characterize postural control strategy under water environment. Our hypothesis was that
viscosity-dependent resistance and reduction of the gravity effect through buoyancy would change the postural control
strategy. The experiment was established under three different water height conditions. Center of pressure (CoP),
electromyographic (EMG) activity of lower limb muscles and position of makers placed on landmarks of lower limbs were
recorded. The plantar flexor muscle activity and the relationship CoP and plantar flexor muscle activity under water
condition was reduced compared with that on ground. In addition, profound time shift was found between CoP and pelvis
under water environment. Our results suggest that buoyancy affect to reduce amount of anti-gravity muscle activity in
plantar-flexors and viscosity-dependent resistance alter muscle activation pattern in response to postural sway. It is likely
that compensatory descending motor command is required to maintain upright standing posture in water.
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Fig. 1 Experimental set-up
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Fig. 2 Representative example of CoP and EMG (Sol, mGas,
TA) during quiet standing under three different conditions
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Fig. 3 A: Range of CoP in AP direction B: Mean of EMG (Sol,
mGas, TA) C: Relationship between CoP and EMG (Sol, mGas,
TA) which was calculated by cross-correlation analysis
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Fig. 4 A: Stick diagram B: CoP displacement during voluntary
sway under three different environmental conditions C: Sway
cycle and Range obtained from CoP displacement
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Fig. 5 A : Typical ensemble averaging data of CoP , movement
of pelvis and EMG (Sol, TA) B: Relationship among CoP ,
movement of pelvis and EMG (Sol, TA) which was calculated
by cross-correlation analysis on the basis of EMG
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