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. The field of motor rehabilitation is in need of more efficient and Participants

effective rehabilitation strategies. Twenty healthy , right-handed adults (10 men, 10 women; average age:
27.0), were randomly assigned to one of two experimental groups.®
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. Each year, almost 2.5 million Americans suffer from traumatic brain
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injury (TBI) and roughly 800,000 Americans experience a stroke. 2 Experimental Groups % | I T 2 ﬂ%
«  The total annual direct and indirect costs of stroke and TBI in the « Congruent Group (C): participants memorized a 12-unit tone % 1 JJ I } T/
United States are $65.5 billion and between $48 and $56 billion, sequence which corresponded to the repeating sequence of 12-key £ o | I T i
respectively.3 4 presses required in the motor performance test. g N | T
« Incongruent Group (InC): participants memorized a 12-unit tone s _ I 1

« A promising new approach may lie in using sound as a

neuromodulatory tool to access motor areas of the brain. sequence which did not correspond to the repeating sequence of 12-key e

presses required in the motor performance test.

«  Pianists, for example, can improve their performance of a previously | | . | | |
practiced musical piece just by listening to the piece before the next Performance Parameter Baseiine immediately Ghowrs  24hours  30days 30 days-Seq B
time they play.5
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Mean response times of correct trials per subject in the motor Time after melody leaming
performance tests at baseline and immediately, 6 hours, 24 hours, and 30

days after tone sequence memorization. * The figure® above shows the mean response times for each motor test.
Population Health Implications The triangles represent the incongruent group (InC) and the squares
Experimental Design® represent the congruent group (C). The musical notes represent the

melody memorization phase of the experiment. ©

. In order to reduce the burden of stroke and TBI, additional funding

needs to be committed toward neurology and neurorehabilitation [ ieodhg ' Consolidation | » After correction for multiple comparisons, there was a significant
. . [ *
research, as mUCh Of the braln 1S not yet flllly underStOOd' (1) Auditory-motor association (2) Motor baseline (3) Melody memorization (4) Motor performance dlfference. be tween g.roups. at 6 h ( 2 p < 0.05) and a trend
. . by | toward statistical significance immediately and 24 h after melody
. Interventions to prevent stroke. and TBI will reduce the need for J apss §\ memorization ((*), p = 0.059). 6
motor I‘ehabllltathIl. Interventlons Should be targeted to the (Key press evokes tone) (Visual stimulus cues key press) (Passive listening) (Visual stimulus cues key press) . o o . . .
~ 30 min D - 20 min -~ 4 min for each test « There was a significant increase in response time from sequence A to

populations most burdened by stroke and TBI.

sequence B (Seq B) 30 days after melody memorization to an equal

. As high-quality neurorehabilitation can be very costly and time- o SeA SeqA SeqA SeqASeqs extent in both groups (**, p < 0.01). Error bars represent + standard
e DG groupiiielody error of the mean. ¢

consuming, improving patient access to affordable care could improve | | | —

C group: Melody A

patient outcomes and reduce the burden shouldered by caregivers. Immediately 6 hours 24 hours 30 days
«  Additionall ' habilitati i ] . o o . Conclusions
dditionally, auditory neurorehabilitation strategles tend to be less (1) Auditory-motor association: participants learned to associate

expensive than visual displays and can be used at home.

each of four tones with a particular finger movement by pfrformiglg «  We conclude that exposure to a movement-related tone sequence can
random key presses with sound feedback (“piano playing” task). crossmodally and specifically affect subsequent performance of a new,
never physically-practiced, motor sequence. 7
(2) Motor bqsellneapartlcgjants respondei[d with k.iy PYESSes to circles « A better understanding of auditory-motor system interactions might
, , , appearing in a random order on a computer monitor. - - -
. The aim of this study was to determine the effect of exposure to a bp 8 P contrlbutg tlo ’;he dteveil?pmen,;c of nﬁwbs.’izcatﬁgles USItIlllg scaun? as,?
movement-associated tone sequence on the subsequent learning of a . e . : neuromoduiatory tool [or motor reliabilitation or other dysiunctions
(3) Melody memorization: participants were then instructed to involving auditory-motor neuronal networks. 7

1 ial k. A
novel, sequential motor tas memorize either Melody A (congruent (C) group) or Melody B

- It was previously unknown if exposure to a sequence of movement- (incongruent (InC) group). ©
associated tones can actually improve motor performance. References
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