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• The need to move and maintain awareness 

of spatial orientation in altered gravity 

environment drives sensorimotor adaptation 

and learning to acquire a new set of 

synergies optimized for the novel 

environment.

• The perceptual and motor coordination 

problems experienced postflight reflect the 

recalibration of predicted versus actual 

movement feedback that is required for 

readaptation back to the natural gravitational 

state. 

Adaptation to altered gravity states



Terrestrial readaptation motion sickness
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STS post-flight neurological exams
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Effect of duration

9

>180d,
R+22-36h

30-180d ,
R+22-36h

In
it
ia

l 
P

o
s
t-

fl
ig

h
t 
E

Q
 s

c
o

re

SOT-5M

Eyes Closed,
Unstable support, 
Head moving

Postflight dynamic posturography
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Effect of inflight countermeasures



Self-ratings



Naïve versus repeat flyers - posture
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• The duration of microgravity exposure has a significant 

effect on both the magnitude of the sensorimotor 

decrements and the time course of recovery to preflight 

performance levels. 

• While there have been reports of otolith-mediated 

reflexes being modified by prior flight experience, the 

postflight functional performance as assessed by 

computerized dynamic posturography does not appear 

consistently altered with prior flight experience.

• The early sensorimotor decrements have implications 

for the completion of critical mission tasks during and 

following g-transitions. Interventions are necessary to 

optimize crew performance for success on upcoming 

exploration missions.

Conclusions
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Motor control
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