Periodic and Aperiodic Neural Activity Displays Age-Dependent Changes Across
Early-to-Middle Childhood
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BACKGROUND & METHODS

§ Despite the considerable body of extant EEG research
demonstrating maturational changes in oscillatory activity
during childhood, very little is known about how age affects
aperiodic (i.e., non-oscillatory) brain activity, or if there is any
association between periodic and aperiodic EEG spectra.
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‘Flatter’ slope

§ Neural signals recorded non-invasively from the human brain
using electroencephalography (EEG) contain a mix of both
periodic activity (i.e., oscillations) and broadband nonoscillatory, or aperiodic, activity (Fig. 1).

RESULTS: Periodic Activity

RESULTS: Aperiodic Activity

§ Here, we utilised both eyes open (EO) and eyes closed (EC)
resting-state EEG to examine maturational changes in
oscillatory (i.e., periodic) and non-oscillatory (aperiodic) activity
in a large cohort of children ranging from 4-to-12 years of age
(N = 139, average age=9.41 years, SD=1.95).
§ The EEG signal was parameterised into separate periodic and
aperiodic components using the recently developed Fitting
Oscillations & One Over f (FOOOF toolbox)1.
§ Linear regression models were used to evaluate if
chronological age could predict:
1. The aperiodic exponent (i.e., 1/f-like spectral slope) and
offset (broadband power)
2. The peak frequency and power within the alpha and beta
bands (periodic activity).
§ Additional correlations were performed to examine
associations between aperiodic activity and age across anterior,
central, and posterior brain regions.
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§ Further exploratory analyses to check for associations between
oscillatory power and aperiodic exponent and offset were also
performed.
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CONCLUSIONS & FUTURE DIRECTIONS
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§ These results highlight novel maturational changes in both spontaneous oscillatory activity, and
aperiodic activity recorded in children spanning early-to-middle childhood.
§ These findings provide initial support for nuanced approaches aiming to examine neural dynamics
within neurodevelopmental cohorts, which seek to disentangle periodic and aperiodic EEG activity.
§ Future work is needed to extend these analyses to clinical cohorts (e.g., autism).
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