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Background Data Analysis Plan Preliminary Interpretation
* Postural tone is the background muscle activity necessary for » Adaptivity of postural tone is defined by how low the peak torque is during Twister * Preliminary data suggest that participants with highly adaptive
OrganiZing movement. Tone must be h|gh enOugh to stabilize rotation; h|gher torque indicates lower adaptabﬂrty pOStural tone show mid-central cortical aCtiVity during the
i i i movement, while participants with non-adaptive tone do not.
against unwanted disturbances, yet low enough to permit * We use Event Related Spectral Perturbations (ERSPs) to identify when o p P . P o
movement. [1] S S : * The surprising finding that some adaptive participants show

desynchronization and synchronization occurs in the alpha and beta frequency bands

* Twister is a custom device that can deliver passive motion to during Twister rotation

activity in the alpha range while others show activity in the beta

the body axis and measure resistance to assess postural . range suggests that there may be two different paths to
tone. [2] * We compare the Event Related Potentials (ERPs), ERSPs, alpha and beta spectral success at adapting postural tone.
: : : fluctuation waveforms, and alpha and beta peak power between adapters and non-
 Electroencephalography (EEG) examines the differences in adapters. -

Future Directions

cortical rhythmic activity associated with differences in

activity of postural tone. * EEG sighals are recorded from a 64-channel . @ -
cap (ANTNeuro, Waveguard Original) into 21 @@égé?%%%':é;@

channels based on a modified template of DGO @6 @6 @6 B@®
the 10-20 international electrode w»®OOOBOOG® ¢
placement [4] focused on the frontal, .:.0.%.0.:.
central, and parietal lobes. o

* Little is known about cortical influence on postural tone.
Frontal executive-motor regions of cortex may contribute to
adaptation, consistent with associations of cognitive factors
with balance and postural alignment. [3]

 Test 20 adaptive and 20 non-adaptive subjects.
* Add a measure of proprioceptive acuity.
 Add surveys of possible covariates, such as mindfulness.

Figure 2. Modified 10-20 international electrode template. * Assess effects of postural instructions. [4]
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Postural tone adaptivity is associated with differential cortical

rhythmic activity. S1 S2 S3 S4
Study 1 Hypothesis Eg: N !
Participants with highly adaptive postural tone will show greater g o W\W H’MMM MWW
mid-central cortical activity during slow axial rotation compared ’ S :
to minimally adaptive participants. ADAPTERS NON-ADAPTERS
Study 2 Hyp0theSiS ERP and ERSP change ﬂnc;;:'ne rotation begins (0 to 6s) ERP and ERSP similar in baseline (-4 to 0 s) and rotation (0 to 6 s)
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Figure 5. Illustration of postural instruction embodiments.

Study 1 Methodology
* Across-sectional design compares

participants in the top and bottom |
quartiles of postural tone adaptivity. l i |

Figure 3. Event-related potentials (ERPs) for the Cz electrode and the event-related spectral
perturbation plots (ERSPs) for the CP6 electrode for four subjects. Dotted lines indicate start of Twister

tation.
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serving as baseline.

* Opaque goggles minimize visual
Input.
Study 2 Methodology

* A mixed design examines differences
between passive (128-second
continuous rotation) and active
replication of the same movement.

* Tests how motor planning interacts
with tone adaptivity in modulating
cortical activity.
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Figure 4. Diagram of
brain regions associated

with changes in activity during * Helen Huang provided guidance for EEG analysis.
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Figure 1. Twister setup.
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