
Toward real-time neurofeedback for the
suppression of unwanted working memories
Caleb N. Jerinic-Brodeura, Marie T. Banichb, & Jarrod A. Lewis-Peacocka

aUniversity of Texas at Austin; bUniversity of Colorado Boulder

INTRODUCTION

Funding: NIH/NIMH R01MH129042 (J.A.L.-P., M.T.B.)cjerinic@utexas.edu

� INTRODUCTION � DECODED NEUROFEEDBACK

References:
1. Kim, H., Smolker, H.R., Smith, L.L., Banich, M.T., & Lewis-Peacock, J.A. (2020). Nature Communications 
2. Bretton, Z., Kim, H., Banich, M.T., & Lewis-Peacock, J.A. (2024). Journal of Cognitive Neuroscience
3. DeRosa, J., Smolker, H.R., Kim, H., Groff, B., Lewis-Peacock, J.A., & Banich, M.T. (2025). NeuroImage: Clinical
4. Finelli, V., Yger, P., Bordier, C., Jardri, R., & Allen, P. (2026). NeuroImage
5. Daie, K., Fontolan, L., Druckmann, S., & Svoboda, K. (2023). bioRxiv
6. Pereira-Obilinovic, U., Daie, K., Chen, S., Svoboda, K., & Darshan, R. (2025). bioRxiv

Background

Can decoded neurofeedback increase the strength
and consistency of suppression engagement?

RESEARCH QUESTION

Neurofeedback will strengthen suppression engagement
and make it more consistent across training sessions.

H1:

Directly suppressing unwanted working memory content reduces
its subsequent accessibility1.

Suppression engagement is stable across training

Neurofeedback did not modulate suppression engagement or
consistency, and did not predict changes in memory accessibility.

Engagement is only one piece: how it shapes the targeted memory’s
representation may better index whether control succeeds.  

Engagement may index, but not drive, downstream changes:
manipulating even the strongest signal need not change behavior5,6. 

� DISCUSSION

� RESULTS
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Control engagement does not predict behavioral accessibility

1 TR = 2 s

Behavioral Transfer (Sessions 1-3)

Session 1: Baseline (No NFB); Sessions 2-3: NFB

� EXPERIMENTAL APPROACH (N = 16)

Suppression engagement fluctuates trial to trial2, and weaker
engagement predicts difficulty controlling unwanted thoughts3.
Because suppression is a complex, internal process, individuals
lack a direct signal of how well they are engaging it.

Decoded neurofeedback can provide this signal by tracking the
distributed activity patterns of suppression engagement4.
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Neural patterns of Maintain and Suppress generalize across experiments2;
we trained a classifier to guide engagement toward this group template.
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These neural changes will transfer to behavior, reducing
the accessibility of suppressed memories.

H2:

C
on

tr
ol

 E
ng

ag
em

en
t

0.00

1.00

Maintain
Replace

Suppress
Clear

Suppress vs. Maintain
(all sessions)

Maintain x Session
Suppress x Session

Engagement Variability

β = -0.002, BF10 = 0.26 
β = -0.031, BF10 = 12.22

β = 0.0003, BF10 = 0.26 
β = 0.0003, BF10 = 0.26 

β = 0.064, BF10 = 77.78 β = -0.008, BF10 = 3.97

more
engagement

less
engagement0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

1 2 3

Control Engagement

Baseline Neurofeedback

0.35

more
variable

less
variable

Control Variability

1 2 3
Baseline Neurofeedback

0.02

0.04

0.06

0.08

0.10

...
P1 P48

group classifier trained on
independent data (N = 48)1

generalization
across experiments2

top 10k voxels
(whole brain)

Maintain SuppressNo Control
500

550

600

650

700

750

800

Reaction Time (ms)

BF10 = 4.70BF10 = 4.70

BF10 = 1.43
BF10 = 11.78

no difference across 3 sessions

more
accessible

less
accessible

Stronger engagement

Less variable

Before training
Goal

weak match strong match

Suppress Engagement (trial-level)

Suppress
template

classifier probability

Δ Accessibility = Maintain - No Control
Suppress - No Control

Maintain Suppress

0.0

-0.6

-0.4

-0.2

0.2

0.4

0.6

0.8

Engagement     Δ Accessibility (std. β)

BF10 = 0.29

BF10 = 0.32 more engagement/
less accessible

more engagement/
more accessible


