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INTRODUCTION AIM
e The ability to dynamically regulate instabilities with the fingertips is essential during everyday e We confirm the nonlinear nature of the SD
activities [1]. test.
e Assessing and quantifying one’'s ability to dynamically regulate fingertip forces becomes par- e We investigate for changes in the struc-
ticularly important to improve and assist clinical intervention. ture of force regularity due to aging dur-
ing dexterous manipulation at the edge of

e The Strength-Dexterity (SD) test consists in compressing a slender and compliant spring prone
to buckling. The maximal level of compression (< 300 gf) provides a window into the integrity
of the neuromuscular mechanisms for dynamic manipulation [1]. e This choice may be more informative com-

pared to standard linear techniques which

assess the amount of variability.

instability.

e Preliminary works [2] has demonstrated the nonlinear dynamical behaviors of the combined
system of the fingers, spring and neuromuscular system at the edge of instability.

METHODS
e We analyzed the fingertip forces for 10 young adults (6F, 4M, — HF band (4 — 12 Hz) (involuntary fluctuations).
mean+SD, 24.1+1.2 yrs) and 10 healthy older adults (5F, 5M,
65.2+6.7 yrs) e We used nonlinear cross prediction (NLCP) [3] to detect nonlin-

. . . _ earity in the dataset.
e Participants were asked to compress the spring with only their thumb

and index finger to the point of maximal instability they can sustain e Sample Entropy (SampEn) [4] (m =2, r = 0.2% ¢ [5] ) and std
and maintain a constant level of compression. The force traces from were computed to assess the regularity of the force traces in each
index and thumb finger were averaged and downsampled to 400 Hz. frequency band.

e We focused our analysis in two distinct frequency ranges . . . .
y q y rang e We used analysis of variance with a between-subjects factor for group

— LF band (< 4 Hz) (voluntary fluctuations). and repeated measures (p < 0.05).

DISCUSSION RESULTS

e Increased irregularity may hint to the
breakdown of correlation properties and
the alteration of nonlinear interactions,
representing a less complex physiological
system (i.e., the degradation of healthy
physiologic control mechanisms)
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e The increase in short latency unpre-
dictability likely reflects changes in the
nonlinear behavior/controller that may be
due to more subtle perturbation in the
nonlinear control (e.g., increase of endoge-
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spinal cord level).
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