Supplementary Table S1. Comparative studies on wearable EEG devices
Table S1 summarizes representative comparative studies evaluating consumer- and research-grade EEG devices. The table outlines the study year, devices compared, experimental setting, evaluation metrics, key outcomes, and the main methodological gaps highlighted by each work.
	Year
	Authors
	Devices compared
	Setting / Task
	Metrics used
	Key outcomes
	Identified gaps

	2017
	Ratti et al.
	Medical-grade (B-Alert, Enobio) vs Consumer (Muse, Mindwave)
	Resting-state (eyes open/closed)
	PSD, SNR, test–retest reliability
	Consumer devices captured main EEG bands but showed higher variability and artefacts.
	Controlled conditions only; no dynamic or ecological tasks.

	2022
	Gao et al.
	Wearable frontal EEG (Mindeep) vs Neuroscan
	Resting-state, auditory oddball, attention tasks
	Cross-correlation, ERP amplitude, classification accuracy
	Wearable showed high correlation with reference system but reduced ERP amplitude.
	Frontal-only layout; limited spatial coverage; small sample size.

	2023
	Mahdid et al.
	Research-grade vs four consumer-grade headsets
	Functional connectivity analysis across tasks
	Connectivity strength, coherence patterns
	Wearables reproduced main connectivity trends but with weaker coherence and stability.
	Few ecological tasks; limited multi-metric validation.

	2024
	Mikhaylov et al.
	Research-grade vs three consumer-grade (Muse S, PSBD Headband, Lite Headphones)
	Resting-state recordings
	PSD, signal quality indices, electrode-wise comparisons
	Consumer headsets showed increased low-frequency power and artefacts.
	No task-based evaluation; only resting-state data.

	2025
	Arpaia et al.
	Systematic review of 58 studies on wearable EEG
	Various real-world and motion contexts
	Artifact detection and correction techniques
	Identified motion- and electrode-related artefacts as main limitations for wearable EEG.
	Scarce analysis of neurometric validity and subjective correlation.
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