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The human hand movement is complex, dynamic and variable.

The complexity of hand postures resides on much higher dimen-
sions than previously thought'. Much of this complexity is lost
after stroke?, and spatiotemporal coordination is altered. Howev-
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Introduction Methods
Participants: Healthy older adults (N=20) and individuals post stroke (N=6).

3D Isometric Fingertip Force Recording: Participants were instructed to control a dot in virtual
space and move it towards a target in one of six possible directions (abd/adduction along the X

, oM< , _ axis and flexion/extension along the Y & Z axes) using one (instructed) finger at a time while

er, how th_IS coordination C_hanges s yet to be _elu0|dated. _Here’ keeping other fingers inactive. Fingers were kept stationary and the dot’s trajectory in virual

we qu_antl_fy a_nd_ Charac_ter_'ze pQSt'Stmke spatiotemporal finger space was rendered from isometric fingertip forces recorded from the instructed finger. Forces
coordiantion in isometric fingertip forces. across time from all five fingertips along the X,Y,Z axes were recorded simultaneously?.

We hypothesize that paretic hands will have both reduced com-
plexity in finger force coordination and altered coordination pat-
terns compared to the healthy control dominant hands and
non-paretic hands.
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We predict that (1) fewer motor modules will be needed to ex-
plain the same amount of variance for paretic hands of the
stroke survivors than healthy hands. (2) Modules extracted from
paretic hands will poorly reconstruct isometric force trajectories
of healthy control hands.

+X: adduction of MCP
-X: abduction of MCP
+Y: extension of PIP
-Y: flexion of PIP

+/: extension of MCP
-Z: flexion of MCP

Finger force coordination in paretic and non-paretic
hands has reduced complexity than healthy hands

Prediction: Fewer force modules will be needed to explain the same amount of
variance for paretic hands of the stroke survivors than healthy hands.
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- Healthy hands required more modules (Mean = 22.5; SD = 1.93) than non-paretic
(Mean = 20.5; SD = 1.22; p < 0.05) and paretic hands (Mean = 20.5; SD =1.22; p Non-Negative Matrix Factorization (NNMF): Isometric fingertip force data were zero-centered, nor-
< 0.05) to explain 95% variance of force trajectory data, while non-paretic and pa- malized and concatenated across all task conditions for each subject. Preprocessed data were ran
retic hands require similar number of modules. through NNMF to extract force modules for each individual. NNMF has been shown to identify inter-
- VAF for the first module solution for paretic (Mean = 34.0; SD = 14.87; p < 0.01) pretable coordination patterns in movement*#*. Weights (W) specifies the isometric forces involved in
and non-paretic (Mean = 26.4; SD = 2.01; p < 0.05) hands were both larger than synergy i. Recruitment of W over time is represented by coactivation (C). € represents the error be-
healthy hands (Mean = 23.0; SD = 3.70), indicating loss of complexity after stroke. tween the reconstructed and recorded force trajectories. Forrce%. =W, xXC, + €

- Strong associations were found between complexity measures using NNMF and
previously established Angular Distances between patterns of finger coactivation
at end-point postures in the same task?.

Synergy Reconstruction Analysis: We used NNMF to extract spatiotemporal structures of non-im-
paired individuals' hands, non-paretic hands and paretic hands at 95th% VAF (j) to reconstruct other

individuals' isometric finger force data (i). Similar reconstruction analysis was performed by Cheung
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Angular Distances between finger coactivation patterns - Paret|C (VAF Mean — 073, SD — 009, p < 0001) and non-paretIC (VAF Mean - 073, SD — 006, p <
(Adapted from Xu et al., 2023, Fig. 4) Target direction +x RDM 0.001) hand force modules were less able to reconstruct healthy-hand force trajectories compared to
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Conclusion and Discussions
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> 31 3 55 - P postural data, by using the full time series to extract spatiotemporal coordination patterns. We show that
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0 99| > s0( loss of complexity after stroke is also present in the spatiotemporal modules.
0 ! [ Beyond showing that post stroke fingertip force production complexity is reduced compared to healthy
;g 2 2 Y . controls?, our approach suggests that fingertip force production coordination is altered in paretic and
B © L .
- 2 non-paretic hands.
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P10 T 1f\ngu1|2r e 0T Bio T2 13Ang:ﬁar go de e - Investigate how stroke affects finger coordination by merging the spatiotemporal coordination motor
modules in the paretic and non-paretic hands (e.g., Cheung et al. 2012). This will allow further explora-
tion of how the spatioremporal coordination is altered after stroke.
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