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Relationship between Appearance of Theta and Alpha Rhythms in Frontal Region and State

of Concentration during Mental Task in Human Subjects

Noritaka OKAMURA

The purpose of this study is to investigate the state of concentration in a mental task during #-band and
a-band are dominate in frontal region. Six healthy college students were selected as the subjects of this
study, who showed high frequency appearance of frontal midline theta rhythm (Fm#) during a mental task.
The sound stimulation was given to the subjects when #-band or @-band became dominate during the continuous
In advance, a fake instruction was given to the subjects as follows,

The state of

additional task by using a personal computer.
“a sound stimulus will be given when the speed of performing the task become falling down”.
concentration in the task was examined by the change of speed in performing task and the induction rate of
sympathetic skin response (SSR).

When 6#-band was dominate, the speed of performing the task was not changed by sound stimulation and
the rate of SSR induction was low. However, when a-band was dominate, the speed of performing the task
shortened by sound stimulation and the rate of SSR induction was high. These results suggest that the amount

of the subject is mainly devoted to perfoming the task during the Fmé appearance.
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Fig.1 Experimental outline

A subject input the number of single figure of the sum of two numbers
which was displayed on a PC display by the keyboard. After an answer
had been input, when 0.5 seconds passed, next question was displayed.
EEG was recorded from Fz and passed band pass filter. Sound stimli
were given when integral of # -band or @ -band became more than 50
nV-sec.
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Fig.2 Examples of the polygraphic recordings during the
time of 6-band dominancél aland «-band dominance
0O bO
chl:original EEG(Fz), ch2: & -band of EEG, ch3: #-band of
EEG, ch4: « -band of EEG, ch5: 3 -band of EEG, ch6:integral of
0 -band, ch7:integral of «-band, ch8:ENG of horizontal direction,
ch9:mark of sound stimlation ( { :starting point of stimulation),
marks the time when @ -band is dominant, and when @ -band is
dominant differ, ch10:SSR, ch11:ECG(I), chl2:heart rate, chl3:
pulse wave of an earlobe, chl4:marks showing setting problems (+)
and inputting answers (X).
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Fig.3 Performance time of calculation task before and after
sound stimulatiofl al]J and the CW bl n=6, *:p<<0.05.
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Fig.4 Percentage of SSR induced by sound stimulatiofl a]
and relative amplitude of pulse wave after sound sti-
mulation (the amplitude of the pulse wave before sound
stimulation is taken into 100%). (b).n=6,*:p<0.05
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Fig.5 An example of spectrum of heart rate fluctuation.
Spectrum of heart rate fluctuation when # -band of EEG
was dominant(a), or @ -band was dominant(b).
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Fig.6 Indixies of parasympathetic nevous system] PNSCand
sympathetic nervous systenil SNS[kalculated from
spectrum of heart rate fluctuation.

6 -band dominance : n=3, « -band dominance : n=4.
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