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How does brain activity at rest 
measured with EEG vary across 
the lifespan?

Background

Anna J. Finley1, Douglas J. Angus2, Carien M. van 
Reekum3, Richard J. Davidson1, Stacey M. Schaefer1

EEG: Electroencephalography, a noninvasive way to 
measure electrical activity of the brain from the scalp.

Individual alpha peak frequency: A peak of rhythmic 
activity measured in awake resting EEG recordings within 
the alpha frequency band (7-13 Hz), usually around 10 Hz 
(or 10 cycles per second) in healthy adult humans. 
• Thought to index cognitive capacity. 
• Becomes slower (i.e., lower) with aging.

Theta-beta ratio: The ratio of awake resting EEG activity in 
the theta (4-7 Hz) and beta (13-30 Hz) frequency bands.
• Thought to index cognitive function. 
• Becomes smaller with age.

Aperiodic activity slope: Random activity measured in EEG 
recordings.
• Thought to index balance between excitatory and 

inhibitory neurons, a measure of the brain’s signal-
to-noise ratio.

• Flatter slopes index more noise.
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Research Questions
How does brain activity differ across the lifespan?

Are changes in theta-beta ratio due to shifts in 
individual peak alpha frequency and/or aperiodic 
activity slope?

Method
6 minute EEG recorded from 268 adults at rest (ages 36-84, 
M = 55.8, SD = 11.0) from the Midlife in the United States 
(MIDUS) study. 146 (54.4%) were female, 122 male. 172 
(64%) were White, 86 were Black, 10 other race.

EEG data were preprocessed to remove artifacts, then 
analyzed to quantify individual peak alpha frequency, theta-
beta ratio, and aperiodic exponent.

Figure 1: EEG Spectrum
Adapted from FOOOF Tutorial, Voytek Lab
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rpartial = - 0.35 
p < .001, 95% CI [-0.45, -0.24]

rpartial = - 0.10 
p = .110, 95% CI [-0.22, 0.02]

Results & Future Directions
Individual peak alpha frequency decreases with age (Figure 2B); 
older adults tend to have slower rhythmic periodic neural activity.

Although theta-beta ratio and age are negatively related (Figure 2A), this 
is due to changes in the aperiodic slope (Figure 3B).

Aperiodic slope becomes flatter (i.e., smaller) with age (Figure 2C), 
suggesting that older adults tend to have similar excitatory and inhibitory 
neural activity and more neural noise.

Future work needs to examine longitudinal changes within the same 
people as they age, as well as associations with cognitive measures to 
see if these metrics can be biomarkers for healthy aging.
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r = - 0.24 
p < .001, 95% CI [-0.35, -0.12]

r = - 0.17 
p = .006, 95% CI [-0.28, -0.05]

r = - 0.24 
p < .001, 95% CI [-0.35, -0.13]
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