A user-friendly home-based VEP task, with self-administered
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Background & Aims

Neuroplasticity is often altered in neurodegenerative
and psychiatric disorders. The visual evoked potential
(VEP) modulation task for administration to humans
(e.g. Valstad et al,, 2020) is based on a paradigm
that induces LTP-like change in mouse visual cortex
(e.g. Cooke & Bear, 2010; Frenkel et al,, 2006; see
Clapp et al.,, 2012). We developed a short task to
elicit VEP modulation, delivering stimulation via an
electronic tablet-based app and collecting EEG
using a dry EEG headset designed for home-based
self-administration.

Fig 1. lllustration of set-up using Cumulus 16-channel dry EEG
headset, tablet and tablet stand.
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Methods

- Twelve adults aged 22-48 (7 male; mean age 35.8
SD 8.8]) received a tablet, stand and headset to
home (see Fig 1.).

- Instructions were given by email and video-call
(~5 min).

« Participants viewed full field checkerboard
reversals while counting the number of times an
always-present central circle changed colour
from red to green.

« Potentiation phase delivered 2Hz checkerboard
reversal for 5 mins.

- The rate of baseline and post-intervention
checkerboard reversals was randomised to give
mean 1Hz.

 Participants completed one session each lasting
~11 minutes.

« VEP component peaks were extracted at sites Ol, O2
and Pz from robust-averaged single sessions (see
Smith & Kutas, 2015).

Results

Fig 2. shows moderate potentiation of peak
amplitudes at C1 (Pz), P1 (O1) and P1-NI difference
(01 & 02), with strongest evidence of an increase
in P1 at Pz (all p values uncorrected).

Fig 3. illustrates the robust-averaged group mean
VEP modulation effect.
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Fig 2. Modulation of C1, P1 and NI peak amplitudes and P1-N1 difference of the VEP following 5 minutes checkerboard reversal stimulation.
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Fig 3. Robust-averaged group mean (n = 12) visual Conclusions
evoked potentials before and after 5 mins 2Hz full-field
checkerboard reversal stimulation. Replication of a lab-based task eliciting a surrogate of

LTP plasticity can be achieved in a brief, low-burden
session at home using dry-sensor EEG headset and
tablet-based stimulation.
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