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Abstract: Quantitative EBG is a useful technique to
study the asymmetries of spontaneous electrical
activity between the hemispheres of the brain. We have
studied the asymmetry with respect to age and gender
of young subjects by using frequency analysis and
statistical methods. A clear right side dominance was
observed. We have concluded that the anatomical
asymmetry of skull is not the only explanation for
observed asymmetry.
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The asyrnmetry of the EEG with age is of special
interest: first, fbr basic research, in order to understand
better the normal development of brain functions; secondly
fbr cornputing age-standardized norms, usetul in clinical
practice and research when applying quantitative rnethods
tll. A lot of valuable information on various types of
pathological problems can be got by studying the
asymmetry of spontaneous EEG. The pathological
asymmetry can be caused by cortical hypotunction
secondary to hypoxia, induced by vascular disorders or

l2).A constant amplitude asymmetry
focal character ol more than 20-307a was considered
pathologically significant in same study and similar results
were suggested by Williarns and Reynell t3l. Local
damages of the brain can be seen as slight asymmetries.
The aim of this study was to define the asymmetries in
the group of normal young subjects using symmetrical
channels, and to find out the normal statistical limits of
asymmetry. The effbcts of age and gender on asymmetry
were studied and also the fiequency dependence of
local tumor pressure

with

asymmetry.

METHOD
The subjects of the measurements were chosen so that
they had normal development. Seven subjects were rejected
because of rnedication or severe concussion of brain. None
were rejected due to EEG-analysis, and the final material
consisted oI 76 subjects of whorn 39 were f-ernale and 37
male. The ages were frotn 3 to 19 so that at least one girl
and boy were in each age class.

The registration of the EEG was done by using the
international l0-20 systetn, with ret'erence electrodes
behind the ears at the mastoids and the ground electrode
on the forehead in midline. First the subject lied relaxed

T6-02)

derivations were chosen. Then the digitized samples were
analyzed with Brain Atlas equipment used in Turku
University Hospital. The program used Fast Fourier
Transformation GFD and gave results for the arnplitude

and power of each fiequency band.
INTRODUCTION

was

recorded with eyes opened and focused on target.

It

also gave power

spectrum and values for peak and average trequencies, as
well as amplitude and power values of both hemispheres.
Finally the data was statistically treated on all fiequency
bands and both sides of head were compared to each other

with paired t-test. The effect of age on amplitude

was

tested using regression analysis.

RESULTS
The mean amplitudes and their standard deviations on
both sides of head are given on Table I fbr each fiequency
band. The statistical significance of the asymmetry is also
shown. The mean amplitudes were statistically higher on
the right hemisphere tor all frequency bands.

l. Mean amplitudes on right and left side for each
tiequency band and their standard deviations.

Table

Frequency(Hz) left amplitudes(pV) right amplitudes(pV)

ffrean

s.d.

15,35 1,93
8,68
29,52 10,41
alpha(7,5- 14)
2,45
betar( 14,25-20) 8,64
betaz(20-30) 6,82 2,10
betar(30-60) 5,48 1,82

delta(I,5-4)

theta(4,25-7,25) 16,24

rnean
18,01
20,34
37,88
10,95
J,79
5,99

s.d.

8,38
10,54
12,32

2,67
2,10

l,4J

The amplitudes of both hemispheres with respect to age
in Figure I fbr alpha band. All other fiequency
bands showed similar amplitude decrease with age. The
decrease was greatest with slow waves (delta, theta).
The asymmetry with different fiequency bands was Ushaped, showing biggest asymmetry in alpha band. So
when the fiequency was increased or decreased the
are shown

asymmetry was decreased.

with eyes closed and 4 minutes of EEG was lneasured, with
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A rough estimated value fbr the left absolute
amplitude is about 80Vo of the ri-eht, and +40Va of that are
within normal limits.
The use of subdural electrodes shows large arnplitude
activity with rnaximum power in beta band together with
smaller arnplitude at lower trequencies, whereas on the
scalp the situation is opposite. The high attenuation of
higher frequencies at scalp electrodes is believed to be due
to summation of polyphasic cortical activity. The effect is
similar to activity of non-recursive fllter between cortex
and scalp and it has low pass characteristic, as shown by
Pfurtscheller and Cooper [6].
The recordings of cortical EEG have shown that the
amplitude of EEG does not vary with age. Therefbre the
decrease of scalp EEG (Figure I ) probably origin fiorn the
filtering eff'ect of thickening of skull with age.
hemispheres.

Alpha amplitude respect to age in decibel scale
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EEG.

Many reports have been published concerning
in event-related potentials and cognitive

asymmetry

processes [4,5]. These studies have shown some functional
differences between hemispheres during cognitive process.

Although these studies are done during active use of
neocortex and they show asymmetries related to some task
(reading, hearing, seeing), there might be some similar
dift-erences between potentials in different locations of
neocortex in rest state (resting eyes-closed). This study
showed that the males had about 5Vo higher asymmetry
than f-emales, and the asymmetry of males had tendency to
grow about l}Vo during their youth. This could imply that
the people have tendency to "learn" to use ditfbrent parts of
cortex asymmetrically. Also the great individual difference
between subjects suggests that the maturation of child's
brain gives rise to functional differences of the two
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