Individual differences in neuroanatomy predict neurostimulation related multitasking gains in older adults

Background

 Longitudinal multitasking training is effective for older adults?.

» Gains associated with increased prefrontal cortex (PFC) theta

(4-7 Hz) power and phase locking values (PLV).

* Applying theta transcranial alternating current stimulation (tACS)

to the PFC improves multitasking in younger adults?-3.

* Research, rehabllitation, and commercial applications of tACS

result in unreliable cognitive outcomes.

Can we reliably enhance multitasking training
gains in older adults with PFC tACS?

Methods

» Healthy older adults (60-80 years old)
* Baseline MRI
* 3 Neuroracer training days

* Online theta (6 Hz) or control frequency tACS (1 Hz)

* F3 and F4 electrode placement at 1 mA

* 8 blocks of Neuroracer + tACS

* 8 blocks of Neuroracer + EEG

* Follow up session one month after training

* Neuroelectrics 32-channel dual tACS/EEG

 Model tACS induced electrical field on structural scans
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Higher tACS electrical field predicts gains
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1. Model T1 and T2 scans using ROAST#
2. Fit electrical field (EF) model and scans to MNI space
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3. Correlate training gains with EF mag
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Participants with the greatest tACS-induced EF change
had the greatest training gains.
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» Matching frequency and dose of stimulation per individual
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Between subjects 6Hz vs 1 Hz interaction p = .08
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