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In recent years, motor variability has been recognized as a promising factor in studying behavioral gestures.
Previous studies have explored this construct separately for each motor district, implicitly assuming that most
of the variability is effector-dependent. Here, we tried to challenge this implicit assumption by proposing a
study design that involves a combined within-subject investigation of upper and lower limbs gestures.

16 healthy participants performed both upper (i.e., pointing and vertical arm extensions) and lower limb tasks
(i.e., self-paced walking), while kinematic data were recorded using optoelectronic cameras. We focused on
i) shoulder elevation and on the elbow/wrist angular velocities for the upper limb, and on ii) hip/knee/ankle
angular velocities for the lower limb. Grounded on a recently developed method from our group (Manuello et
al., 2025), we used Procrustes transformation for assessing motor distance, and multidimensional scaling for
analysing variability patterns, ultimately describing each individual's space of motor variability (SoV) as the
area covered by ellipses in a two-dimensional space. Results showed a significant within-subject correlation
between upper and lower limb SoV (r = 0.6, p = 0.02). Noteworthy, SoV can be considered a reliable proxy for
individual motor fingerprint.

These findings support the idea that at least a certain portion of variability depends on an effector-independent
(i.e., “central”) source, thereby challenging the hypothesis that motor variability can be fully understood
through an effector-dependent approach. To say differently, motor variability is less “motor”than normally
hypothesized, and we probably need a multi-layered model of variability (Casartelli et al., 2023).
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