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Abstract (300 word limit)
Statement of the Problem: Beyond the classical paradigm that presents APAs as a manner to create forces that counteract disturbances arising from the moving segment, during a pointing task, there is a controversial discussion about the role APAs to facilitate the movement and perform a task accurately. In addition, arm kinematics features are classically used to infer the content of motor planning for the execution and the control of arm movements. The present study aimed to disentangle this conflicting role of APAs. Methodology & Theoretical Orientation: 10 young healthy subjects were instructed perform an arm-pointing task in which they had to reach a central diode that suddenly turns on, while their postural stability was manipulated. Three postures were applied: Standing (Up), Sit without feet support (SitUnsup) and Sit with feet support (SitSup) Findings: We found that challenging postural stability induced an increase of the reaction time and movement duration (observed for the SitUnsup compared to SitSUp and Up) as well as modified the upper-limb velocity profile. Indeed, a greater max velocity and a shorter deceleration time were observed under the highest stability (SitSup). Thus, these Kinematics features reflect less challenging task and simple motor plan when the body is stabilized. Concerning the APAs, we observed the presence of them independently of the postural stability.Conclusion & Significance: Such a result strongly suggests that APAs act more to facilitate the limb movement rather than to counteract perturbation forces. In conclusion, the degree of stability seems particularly tuned to the motor planning of the upper-limb during a pointing task whereas the postural chain (sitting vs. standing) was more determinant for APAs
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Figure1. Experimental pointing task. View of the experimental set-up for the task showing a participant in final posture and the three possible targets. The central diode of the bar between the two laterals was situated exactly in front of the participants’ right shoulder. Participants were asked to point their index finger at the central diode which suddenly turned on.

[image: ] Figure 2 : Latency (activation/deactivation before tzero) for lower limb muscles. Up: Upright posture;   SitSup: Sit posture with contact feet support; SitUnsup: Sit unsupported posture; Muscles: DEL: Deltoideous; ST: Semitendinosus; RF: Rectus Femoris; SOLSoleous; TA: Tibialis Anterior.*p<0,05 two way anova and post hoc test (differences between SIT SUP x UP and SIT UNSUP x UP)
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