EEG Biomarkers of Immediate and Delayed Verbal Recall
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» Contrasts of delayed recall with immediate recall and deliberation replicate the
finding of spectral tilt in the moments leading up to successful recall reported in Burke
el al. 2014. To our knowledge, this is the first replication of these findings using scalp
EEG in non-epileptic participants.

» Observation of spectral tilt is not due to motor artifact, as contrast between delayed
and immediate recall shows a stronger spectral tilt than contrast between delayed
recall and deliberation. Further, contrast between immediate recall and deliberation
shows inverse signal compared to other contrasts.

BIOMARKERS

spectral contrast difference scores show distinct patterns of high
and low frequency activity associated with successful recall

Delayed vs. Immediate Delayed Recall vs. Immediate Recall vs.
Recall Deliberation Deliberation

Frequency (Hz)

LAI RAI LAS RAS LPI RPI LPS RPS
ROIls

LAI RAl LAS RAS LPI RPI LPS RPS
ROIls

LAI RAI LAS RAS LPI RPI LPS RPS
ROls

Immediate and Delayed
Recall Log Power

~8.5- — Immediate Recall
— Delayed Recall
-9.0
= -9.5
%-10.0—
%_10'5_ IIA\ntleriOIr T T T T T T T T
= 4 16 28 40 52 64 76 88 100 112124 | | o
U —_ n ] . ]
@ 8> » Differing recall demands create opposite
N =90 spectral signals of verbal recall when
9 -9 compared to deliberation
~10.0- » Confounding effects of vocalization apparent
105 Posterior = with deliberation control compared to
4 16 28 40 52 64 76 88 100 112124 vocalization control
Frequency (Hz)
pre-vocalization at posterior electrodes shows
persistent increase in power leading up to recall
| - |
Q) [
= |
O =
D _10.2 gL
@)
O [
— [
[
N —10.3 |
= !
— —10.4 :
o0 ——  Phase 1 — Phase 2 — Delayed]
T Immediate Recall Immediate Recall Recall
-0.96 -0.76 -0.56 -0.36 -0.16 0.04
Time (s)

REFERENCES

Burke, J. F., Sharan, A. D., Sperling, M. R., Ramayya, A. G., Evans, J. J., Healey, M. K., Beck, E. N.,
Davis, K. A., Lucas, T. H., 2nd, & Kahana, M. J. (2014). Theta and high-frequency activity mark

spontaneous recall of episodic memories. The Journal of neuroscience : the official journal of the
Society for Neuroscience, 34(34), 11355-11365

Herweg, N. A., Solomon, E. A., and Kahana, M. J. (2020). Theta oscillations in human memory. Trends
iIn Cognitive Science.

Is memory search governed by universal principles or idiosyncratic strategies? Journal of
Experimental Psychology: General, 143(2), 575-596

Contact: Connor Keane (ckeane1@sas.upenn.edu). PDF of poster available at http://memory.psych.upenn.edu/Posters




