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EEG competency assessments have varied widely in content, format,
and scoring. Beyond a lack of standardization, existing assessments also
tend to fall short in rigor and measurement of higher-level outcomes
(Fernandez et al., 2025). These shortcomings suggest that an ideal EEG
test has yet to be designed. If so, what would such a test look like, and
how might we design it?

The first dimension to consider is content. EEG has an extensive
pattern space. For instance, more than 100 distinct pattern combinations
have been proposed in critical care EEG (Hirsch et al., 2021), and 68
essential findings have been proposed in non-critical care, non-neonatal
EEG (Nascimento et al., 2022b).

We posit that an ideal test should include clinically relevant (“must-
know™) findings, with multiple examples of each finding at varying
levels of interpretive difficulty. Although the optimal number of exam-
ples per finding is unknown, we believe that at least 100 would be
needed. With a large enough EEG item bank, psychometric methodol-
ogies such as item response theory could determine both the optimal
number and difficulty range of EEG samples for each skill level.

The second dimension relates to format. We argue that interactive
recordings should be preferred over static screenshots because they
better mirror real-world clinical EEG practice. Further, we believe that
short clips and full studies each serve distinct purposes and may be
better suited to particular subgroups of test-takers and the specific skill
set being assessed. As to the optimal response format, multiple-choice
questions may work well for short clips as they are finding-specific
and can incorporate relevant distractors (Nascimento et al., 2023),
whereas a standardized classification framework' (Tveit et al., 2023)
may be better for full studies as it mirrors real-world clinical reporting.

The last core dimension is scoring (i.e., how to establish the correct
answer against which responses are judged). An external gold standard,
such as long-term video-EEG recordings and/or long-term clinical
outcome data, would be preferable, but it is not widely available in
practice and is inevitably tied to select patient subpopulations. Alter-
natively, a more feasible option may be expert consensus (Nascimento
et al., 2022a).

Check for
updates

The primary goal of obtaining a reference standard based on the
distribution of expert opinions is to estimate the consensus with suffi-
ciently low probability of error. Statistical methods based on the bino-
mial distribution can be used to determine the number of raters needed
so that the probability of misclassifying the true majority (due to sam-
pling variability) falls below a pre-specified threshold (e.g., 5%). In
parallel, reporting the proportion of experts endorsing each interpreta-
tion provides a measure of case ambiguity, which may itself be clinically
and educationally informative. Importantly, raters should be EEG ex-
perts with, ideally, diverse training backgrounds.

The quest for an ideal EEG competency assessment demands
obtaining sufficiently strong evidence to substantiate the inference that
scores reflect accurate and reliable EEG interpretation in practice. Col-
lecting such evidence should be an iterative process and should include
examining test performances across diverse subgroups of test-takers
(Royal, 2017). Ultimately, the stakes are considerable because an ideal
assessment can ensure that certified electroencephalographers possess
the skills necessary to deliver accurate, reliable, and safe EEG
interpretations.

Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
M. Brandon Westover is a co-founder, scientific advisor, and consultant
to Beacon Biosignals and has a personal equity interest in the company;
the company was not involved in this work. F. Nascimento, S. Beniczky
and D. Yuan have no relevant conflicts of interest.

References

Fernandez, A., Asoodar, M., Laynor, G., et al., 2025. Education research: EEG instruction:
findings from a scoping review. Neurol Educ. 4 (4), e200255.

Hirsch, L.J., Fong, M.W.K., Leitinger, M., et al., 2021. American Clinical Neurophysi-
ology Society’s Standardized Critical Care EEG Terminology: 2021 Version. J. Clin.
Neurophysiol. 38, 1-29.

1 Such as categorizing recordings as normal vs. focal epileptiform, focal non-epileptiform, generalized epileptiform, and/or generalized non-epileptiform.

https://doi.org/10.1016/j.clinph.2026.2111972
Accepted 9 June 2026
Available online 10 June 2026

1388-2457/© 2026 International Federation of Clinical Neurophysiology. Published by Elsevier B.V. All rights are reserved, including those for text and data mining,

Al training, and similar technologies.


http://refhub.elsevier.com/S1388-2457(26)00472-4/h0005
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0005
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0010
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0010
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0010
www.sciencedirect.com/science/journal/13882457
https://www.elsevier.com/locate/clinph
https://doi.org/10.1016/j.clinph.2026.2111972
https://doi.org/10.1016/j.clinph.2026.2111972
https://doi.org/10.1016/j.clinph.2026.2111972
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clinph.2026.2111972&domain=pdf

Letter to the Editor

Nascimento FA, Jin Jing, Beniczky S, et al. One EEG, one read — a manifesto towards
reducing interrater variability among experts. Clin Neurophysiol. 2022a Jan;133:68-
70, 34814017.

Nascimento, F.A., Jing, J., Strowd, R., et al., 2022b. Competency-based EEG education: a
list of “must-know” EEG findings for adult and child neurology residents. Epileptic
Disord. 24, 979-982.

Nascimento, F.A., Gao, H., Katyal, R., et al., 2023. Education research: competency-based
EEG education: an online routine EEG examination for adult and child neurology
residents. Neurol Educ. 2 (4), 200094.

Royal, K.D., 2017. Four tenets of modern validity theory for medical education assess-
ment and evaluation. Adv. Med. Educ. Pract. 3 (8), 567-570.

Tveit, J., Aurlien, H., Plis, S., et al., 2023. Automated interpretation of clinical electro-
encephalograms using artificial intelligence. JAMA Neurol. 80 (8), 805-812.

Fébio A. Nascimento™ ©, Sandor Beniczky™
M. Brandon Westover® &2, Doyle Yuan®
@ Department of Neurology, Washington University School of Medicine, St.
Louis, MO, USA

Clinical Neurophysiology 190 (2026) 2111972

P Department of Clinical Neurophysiology, Danish Epilepsy Center,
Dianalund, Denmark

¢ Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark

4 Department of Clinical Medicine, University of Copenhagen, Copenhagen,
Denmark

¢ Department of Neurology, Beth Israel Deaconess Medical Center, Boston,
MA, USA

f Department of Neurology, University of Texas Southwestern Medical
Center, Dallas, TX, USA

" Corresponding author at: Campus Box 8111, 660 South Euclid
Avenue, St. Louis, MO 63110, USA.
E-mail address: fabion@wustl.edu (F.A. Nascimento).


http://refhub.elsevier.com/S1388-2457(26)00472-4/h0020
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0020
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0020
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0025
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0025
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0025
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0030
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0030
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0035
http://refhub.elsevier.com/S1388-2457(26)00472-4/h0035
https://orcid.org/0000-0002-7161-6385
https://orcid.org/0000-0002-6035-6581
https://orcid.org/0000-0003-4803-312X
https://orcid.org/0009-0006-0639-644X
mailto:fabion@wustl.edu
https://orcid.org/0000-0002-7161-6385
https://orcid.org/0000-0002-6035-6581
https://orcid.org/0000-0003-4803-312X
https://orcid.org/0009-0006-0639-644X

	The quest for an ideal EEG competency assessment
	Declaration of competing interest
	References


