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Abstract. In relaxed subjects sitting in darkness no difference in the 
duration of EEG alpha and non-alpha (mostly desynchronized) periods 
were found under conditions of open and closed eyes. 

Since its discovery by Berger (2) the human EEG alpha activity is 
believed to be extremely dependent both upon external stimuli, mostly 
visual, and internal psychic activation (like that during mental arith- 
metic, etc.). From the morpho-functional point of view EEG desyn- 
chronization - alpha blocking is mediated by the reticular ascending 
system (7). The presence of alpha activity is more pronounced when 
the eyes are closed (2, 8). However, periods of alpha and non-alpha 
activity (the latter being represented almost exclusively by EEG desyn- 
chronization) do alternate; it happens spontaneously with eyes closed 
or in the darkness, i.e., without any visual input, in relaxed subjects 
not bothered by any external stimuli or mental task. 

The aim of the present experiments is to analyze, and evaluate quan- 
titatively, the relevance of the eyes open vs. eyes closed condition with 
respect to spontaneous alternation of alpha and non-alpha periods. The 
study is performed in complete darkness, in relaxed subjects when 
neither visual information is being processed, nor mental activation re- 



lated to task solving takes place; under such conditions the main fac- 
tors influencing the above process are excluded. 

Twenty eight students, who were paid for their participation in the 
experiment, served as subjects. They ranged from 19 to 25 years and 
were of both sexes. The subjects had no previous experience in EEG 
recordings. Each participant, reclining comfortably in a chair, was in- 
dividually tested in a completely dark, sound-attenuated and electrically 
shielded. room. After a 10-15 min introductory relaxation period, during 
which the electrodes were placed and the subjects instructed, the actual 
recording started. One half of the subjects was instru.cted to keep their 
eyes open for the whole duration of the first session (approximately 
15 min). The other half kept their eyes closed. Then, he/she was allo- 
wed to relax, move etc. for 5 min and another 15 min record with 
opposite eye condition was obtained. 

To avoid any additional distre,ss during recording and to make the 
subjects feel as comfortable as possible, all unpleasant additional record- 
ings were omitted (e.g., E'3G). The subject was asked to avoid any kind 
of thinking, but not to fall asleep. 

The electrode was placed at O,, referenced to Al (according to the 
Ten-Twenty International System); A, served far grounding. Electrode 
impedance was maintained below 5 kOhm throughout the experiment. 
The signal was amplified, monitored on the oscilloscope and recorded 
on the FM tape recorder. 

The recordings were analyzed off-line on the Tesla JPR 12 mini- 
computer; first the EEG signal was passed through band-pass 8-13 Hz 
filter; then medians of the amplitude maxima were estimated repea- 
tedly; thelr mean served as threshold level differentiating alpha and 
non-alpha p-riods in a way described previously (3, 4). 

The mean alpha and non-alpha period durations were computed 
for each subject for eyes open and closed conditions, based on 300 con- 
secutive values f a r  each type of activity. For the whole group of sub- 
jects the obvious difference (see 3) was shown between the duration of 
alpha and non-alpha periods F (1.108) = 147.12; P < 0.05, the non-alpha 
periods lasting longer. However, the same test revealed no difference 
F (1.108) = 0.02; P > 0.05 for the open and closed eyes conditions. 
The actual values arc displayed in Fig. 1. In order to ascertain that no 
difference exists in EEG amplitude levels which could interfere with 
automatic detection of alpha and non-alpha onset and offzet, the me- 
dians of EEG amplitude maxima obtained undefi both conditions were 
compared. as well (Fig. 2). This data were submitted to t-test resulting 
in a non-significant effect for this measure, expressed by median T 
(27) = -0.01; P > 0.05. As regards the shape of histograms for alpha 
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Fig. 1. Thc comparisor~ of th~e  duration of alpha a n d  ~lo11-alpha periods for opcn 
a~rci closc~I (2yc.s collditio~is. 

and non-alpha pe~iods  duration, a slight, not significant increase 111 

number of shifted exponential typc of distributions under the condi- 
tion of open eyes was observed. 

Fig. 2. The 
dians for 

comparisorl of thc amplitude me- 
open and closed eyes conditions. 

The results reaffirm first the dist~nction between alpha and non-al- 
pha periods duration under the particular condition in total darkness. 
In addition, howevcr, they prove that alternation of alpha and non-al- 
pha pcriods docs not depend upon the circumstance whethcr suh~ects'  
eyes are closed or opcn. 

Two alternative suggestions w t w  offcrrd as thc causc of cerebral 
excitation reflected in EEG by the corresponding alpha blockade: e f -  
ferent or "oculomotor" theory and afferent or "visual input" one (6). 
?'he former, originally suggested by Mulholland (8, 9) considcrs that 



EEG alpha activity i~s conltingent upon eye position (namely in the case 
of extreme upwand eye position). The latter (5) relates all changes in 
alpha pattern to visual input only. Our results do not support the hy- 
pothesis that visual input is the {only factor determining alpha blocking. 
As no eye movement recondings were taken, no data has been gained 
on the po~ssible significance of eye position in the above condition (dark- 
ness and relaxed &ate). 
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