Effects of Load on the Interaction between Rhythmic and Discrete Unimanual Movements
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. . . o % & # $
Rhythmic and discrete movements are flexibly combined in . . /
everyday actions: dancing, drumming, handwriting, piano L "& # ! D#
playing, etc. Despite this ubiquitous coexistence, motor control &
research has largely studied these movement types in isolation
(Sternad & Hogan, 2007). 0 H - D# &
Previous studies (de Rugy & Sternad, 2003; Sternad & Dean, foo12+ e - .. 3
2003) examined coupled discrete and rhythmic in unimanual 1 D# #
single- and multi-joint movements, e.g. wiping a table at different & % !
locations. Surprisingly, the discrete movement was preferentially 4 # ) #
initiated at certain phases of the rhythmic movement, apparently f 12 + ~ .. 3 )
to exploit agonist activity from the ongoing rhythm. Reciprocal K ) 2 D&
inhibition of antagonist muscles was proposed as the origin of 5 & & & % !
this preference and the result was successfully modeled using a u # y
rhythmic pattern generator (de Rugy & Sternad, 2003; Ronsse,
Sternad & Lefevre, 2007). "
The present study aimed to test whether these results persisted if muscular activity was # $ K
elevated by adding inertial load. In studies on isolated discrete movements, effects of h
mechanical loading showed that performance was unaltered, compelling evidence that !
discrete movements are organized hierarchically to meet kinematic specifications (e.g.
straight hand paths with smooth, bell-shaped speed profiles). In contrast, studies of
rhythmic movements have shown significant effects of load on period and amplitude of
oscillations. 0 # &
Hypothesis 1: The kinematic relations between simultaneous rhythmic and discrete N Fon
movements are changed because elevated muscle activation due to load influences
nonlinear neuromuscular threshold properties. tonset (rad)
Hypothesis 2: The kinematic relations are unaffected by limb loading because the EMG- s 1 # &
kinematic relations are unchanged, despite elevated muscle activity. 6 4 D M
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. ® Discrete movements were initiated at strongly preferred phases of the ongoing rhythmic 5"17 "0 2%%$8 4 &
$ $ 6 movement independent of inertial loading, consistent with Hypothesis 1. # 5 #
# 6 5 "99* "$
2 ® Inertial loads evoked substantially increased muscular activity but, despite instructions, < =7 "0 286 4
! & subjects neither reached nor exceeded muscular biomechanical limitations. Muscular 5 . T )
/ biomechanical limitations cannot plausibly account for these results. 6 5 "> " 88% ’
) ® As with discrete reaching, neurally-defined kinematic specifications appear to predominate. 5 "gn 072 #" 28%: |
8 # $ 23" (88" (S & # B ® Interference of a discrete movement with an ongoing rhythm (e.g. shorter cycle preceding, _ #@ #
B 8C" (2C" larger and longer cycle during) may be attributable to simple superposition, but ...
2¢ " # A ) o "070 "@A 2$3$8 5
’ ® ... some after-effects of the discrete movement (e.g. lower amplitude of oscillation) cannot. % 6 5 "959 (2
, , | w ® Alternative explanations for the interaction of rhythmic and discrete movements are topics for =E 1+ $%($2>" =4< 5% <0$*(:89" -=5 =$$% * $( gorx
: : " future research. =&FD + 5 ) " +9;2




