
 
 

Electroencephalography (EEG) 
 
EEG is the recording of electrical activity along the scalp produced by the firing of neurons within 
the brain. In clinical contexts, EEG refers to the recording of the brain's spontaneous electrical activity 
over a short period of time, usually 20-40 minutes, as recorded from multiple electrodes placed on 
the scalp. In neurology, the main diagnostic application of EEG is in the case of epilepsy, as epileptic 
activity can create clear abnormalities on a standard EEG study. A secondary clinical use of EEG is in 
the diagnosis of coma and encephalopathies. EEG used to be a first-line method for the diagnosis of 
tumors, stroke and other focal brain disorders, but this use has decreased with the advent of 
anatomical imaging techniques such as MRI and CT. 
 
It is generally accepted that the activity measured by EEG is electrical potentials created by the post-
synaptic currents, rather than by action potentials. More specifically, the scalp electrical potentials 
that produce EEG are due to the extracellular ionic currents caused by dendritic electrical activity 
(whereas the fields producing magnetoencephalographic signals are associated with intracellular 
ionic currents). 
 

Wave patterns 
 
delta waves. 
Delta is the frequency range up to 3 Hz. It tends to be the highest in amplitude and the slowest 
waves. It is seen normally in adults in slow wave sleep. It is also seen normally in babies 

 
 
Theta is the frequency range from 4 Hz to 7 Hz. Theta is seen normally in young children. It may be 
seen in drowsiness or arousal in older children and adults; it can also be seen in meditation 
 

 
 
Alpha is the frequency range from 8 Hz to 12 Hz. Hans Berger named the first rhythmic EEG activity 
he saw, the "alpha wave." This is activity in the 8-12 Hz range seen in the posterior regions of the 
head on both sides, being higher in amplitude on the dominant side. It is brought out by closing the 
eyes and by relaxation. 

 
 
Beta is the frequency range from 12 Hz to about 30 Hz. It is seen usually on both sides in symmetrical 
distribution and is most evident frontally. Low amplitude beta with multiple and varying 
frequencies is often associated with active, busy or anxious thinking and active concentration. 
Rhythmic beta with a dominant set of frequencies is associated with various pathologies and drug 
effects, especially benzodiazepines. 
 



 
 
Gamma is the frequency range approximately 26–100 Hz. Gamma rhythms are thought to represent 
binding of different populations of neurons together into a network for the purpose of carrying out a 
certain cognitive or motor function. 
 

 
 
 


