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INTRODUCTION EEG METHODS RESULTS: rsEEG vs Mean reaction time

« General slowing of mental processing speed is the hallmark of : C | o Gamma © A significant positive correlation

brain and cognitive aging (Salthouse 2010). EEG preprocessing & feature extraction: %0-12- ® Beta e © (p(15) =0.85, p < 1.6 X107°) between
9 7 .

« Attending to task-relevant information while ignoring task- High-pass filter @ 0.5 Hz to remove baseline drift I 01 Ele:jrt)lngr?tar\]tte I?reot?tc\;\fi\e/itgcl)stg/ngvelre?tght gﬁgg:
irrelevant information facilitates accurately retrieving target @ 0.08 ( (1’5) _go 6, p < 0.02) sites  an dpmean
mhatc_hilng ObjeCtlf/l'lrl]eldtin| \ivgglging memory (WM) in monkey Low-pass fiIt_er @ 46 Hz to remove powerline noise and %0_06 rgaction tir-né.pA sigﬁificant positive correlation
physiology (e.g. Miller et al. ). unnecessary information S o o (p(15) = 0.68 p < 0.003) of Gamma band

« Human fMRI studies have shown frontal and parietal roles in : . : < activity over left parietal site (P7). We could not
WM retrieval (Jiang et al., 2000; Todd et al. 2011). Increased ggﬂlgfyAngﬁgt Srg%i?acfbazeCOCnhS;]unC;'I(S)P ('?Srlzgv:}rge%rgggrug = 0-02 observe any significant correlation in Delta,
frontal-temporal, and parietal activity is associated with occasional noisje lartifacts in the ’ signals  (EEGLAB 0 e o s Theta, and Alpha frequency bands in any EEG
iIncreased risk of Alzheimer’s Disease (Jiang et al., 2016). clean_ rawdata function) J ’ Mean Reaction Time (second) sites.

« PFC during a delayed-response WM task and found that fast _
older subjects showed greater DLPFC activation during memory Interpolate removed channels using data of other channels (<=2
retrieval than slow older subjects (Rypma and D’Esposito, channels) using spherical method.

2000 ignif i
o o _ _ N Re-referenceto the average EEG signals. g LIS A significant positive
 Limited yndgr_standmg in neural mechanlsm_s ync_lerl_yl.ng efficient S ® correlation (p(15) = 0.62, p < 0.01) between
versus Inefficient memory performance within individual older EPSD was estimated using Welch’s method (Window size=4s, _ = 02 resting-state Theta band mostly over left frontal
adults. overlap=2s, hamming) for rsEEG 3 : - (FC5), right parietal sites (02, P8, T8) and
E 015 ° accuracy score. No significant association were
OBJ ECT|VE S Epoch memory-related EEG, onset to the Target and Non-Target = . . found in other frequency bands and other

L " . _ stimuli, stratify individualized correct faster and slower than 2 locations between rsEEG and accuracy score.

1. To evaluate the predictive utility of resting-EEG on the working average epochs. Results are based on the analysis of all correct % 0.1 e e e roun Results of

memory performance. and fast and correct and slow stratified epochs. s | . Neurgpsychological scores:

2. To assess the validity of mobile EEG biomarkers in monitoring U = 0.05 ° | °| | _

fast and “efficient” versus slow visual working memory retrieval. U- O, o Ut O 785 90 95 100 MMSE (£SD): 29+1.1

HUMAN SUBJ ECTS & TASK INION Mean accuracy score (%) MoCA (£SD): 26.8+2.5
LL. [

Participants: 17 normal aging participants from the University of E RESU I—TS Ta.S k'related EEG

Kentucky Alzheimer's Disease Center (UK-ADC).

Age (£SD): 80.4+6.5; ‘ ‘ , " _ . , - o )

Sex: 65% Female AL o UL B TR G oeed T Ao P eos A significant positive correlation of

5o 16-18s  1s 1s 0 200 400 600 800 1000 ' 001 - : e F3__ Az : the B and y bands over right-frontal site (F4,
"';'"".'"'""""'"'"'|\56r'1-'T'eTr'g'e}"""""""T'ér'g'e't'"'"'"'"."’ Reaction time (ms) : FC6) in memory retrieval (p(15) =0.82, p <
= Non-match match Time (s) o001 1x107%). We did not observe significant

Extract task-related spectral features, stratified by retrieval : B correlation on any EEG site in Delta, Theta, and
+ + @ + |- speed . yband Ttho  qyband pabe Alpha bands. Pace of memory retrieval does
a p=0.05 - :
' : RS ARDN, : not clearly stratify the task-related spectral
Encoding Fixation Retrieval Retrieval — _ _ measures.
_ _ _ i Single-trial PSD Fast memory retrieval has significant positive

EEG outc_:ome measures: EEG signals, Emotiv EPOC+ with 128 oL 6 correlation (p(15) = 0.73, p < 0.001)  with

F4, F8, AF4 9, Y L site (F3), showing how left-frontal area

Resting-state EEG (rsEEG): 90 seconds eye-closed o compensate for faster reaction to object working

' B ' | memory retrieval. We also observed a

Bluegrass Short-term Memory Tesf[: A modified (_jelayed-matgh- 0 10 20 30 40 significant positive correlation (p(15) = 0.58,

to—.s.ample (DMS) task t.o assess S|.rr.1ultaneous wsugl mqtchlng Frequency (Hz) p < 0.02) with the “Area” over right-frontal site

ability and short-term visual recognition memory. With wireless (F4) with in both slow and fast memory retrieval.

_el\c/il_otiv_ heacrl]se';; participants responded b)r/] pressing 1:a hbutton Total = Power(6+6+a+B+y) We did not observe significant correlation on

iIndicating whether a test image is a match to one of the two EEG site for “PeakLat” and “PeakAmp”

_ 0 a ,8 % any eaklLa ea P

memory targets (Borhani, 2019). : 5/ Uy v &y 5 By v/

..“‘.-.........................................“..::‘ ..................................................... SpeCtra‘I features Total Total Total Total Total featureS

{ Resting-state

"N—- E Extract task-related temporal features from single trial

EEG, stratified by retrieval speed CO N C L U S | O N

i + Memory Task

J\Jv//f\r i \Y} Single-trial EEG : : , : .
I\EAXpe“meT”tali : 61 M ?c « Beta and Gamma wave measured over right frontal and left parietal sites during eyes-closed rsEEG are strong predictive measures of
: Neural with wireless emory tas 4 <20 hz WM mean reaction time. Frontal theta is highly correlated with WM accuracy score.
headset
Measures Memory « While right frontal area is generally involved during memory retrieval, faster processing increased neural recruitment over left frontal
Performance | ' | and left parietal areas. Mean amplitude of late single trial brain response over right frontal is a good predictor of fast and efficient WM.
via Keypresses -200 200 400 600 800
. 12 |mageswerepresentedmeachtnal (6Target images 4 ms - Analysis of the task-related spectral data shows high positive correlation of Beta and Gamma bands over right frontal area. The left
randomly interleaved with 6 Non-Target images). Image stimulus frontal Mean responses differentiated “Fast” vs. "Slow” trials.

SN —1 A . MeanAmp, PeakAmp, PeakLat, Area from
duration = 1s, IS1=1.6~1.8s. Temporal features: ) _ :
o o P single trial memory-related potential REFERENCES
« Participants were asked to respond by pressing different keys on

) ) 1. Salthouse, Timothy A. "Selective review of cognitive aging." Journal ofthe International Neuropsychological Society: JINS 16, no. 5 (2010): 754.
the keyboard to Target and Non'TarQEt stimuli. . ) ) ) 2. Miller, Earl K., Cynthia A. Erickson, and Robert Desimone. "Neural mechanisms of visual working memory in prefrontal cortex of the macague." Journal of neuroscience 16, no. 16 (1996): 5154-
MeanAmp: Mean amplitude in [300, 900] ms single trial EEG, 5167.

o Key presses were counterbalanced between Target and Non- _ _ _ _ 3. Jiang, Y., Haxby, J. V., Martin, A., Ungerleider, L. G., & Parasuraman, R. (2000). Complementary Neural Mechanisms for Tracking Items in Human Working Memory. Science, 287(5453), 643—

Target stimuli throughout the session. PeakAm p: Peak amplitude in [300, 900] ms single trial EEG, 646.

4. Rypma, Bart, and Mark D'Esposito. "Isolating the neural mechanisms of age-related changes in human working memory." Nature neuroscience 3, no. 5 (2000): 509-515.
« Each participant participated in 16 trials of short-term memory PeakLat: Latency of the peak in a range of in [300, 900] ms, 5. Li,J., Broster, L.S., Jicha, G.A., Munro, N.B., Schmitt, F.A., Abner, E., Kryscio, R., Smith, C.D. and Jiang, Y., 2017. A cognitive electrophysiological signature differentiates amnestic mild cognitive
. . . . : impairment from normal aging. Alzheimer's research & therapy, 9(1), p.3.
retrieval mCIUdmg 192 stimuli. Area: Area under the curve in [300’ 900] ms 6. Jiang, Y., Huang, H., Abner, E._, Br(_)ster,_L. S, Jicha,. G. A, Schmitt, F. A,, Ding, M. (2016_). Alzheimer’s Biomarkers are Correlated with Brain Connectivity in Older Adults Differentially during
: Resting and Task States. Frontiersin Aging Neuroscience, 8(15). https://dol.org/10.3389/inagl.2016.00015

* Key-presses were counterbalanced throughOUtthe trials. 7. S. Borhani. "BluegrassWorkingMemory." https://github.com/soheilbr82/BluegrassWorkingMemory (accessed 8/10/2019)
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