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Bibliometrical data on neurophysiological published works with application of electromagnetic fi elds (EMF) 
are presented. Quantitative characteristics of published works carried out on different neurophysiological objects 
(the brain, the cortex, neurons, nerves) during 35-year time interval (1966–2000) are considered. Among these 
neurophysiological published works with application of EMF predominance of published works, carried out in the 
brain, was established. Positive dynamics of number of neurophysiological published works of these trends was 
observed. Conclusion about prospects of investigations of neurophysiological effects of EMF is done.
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Neurophysiological effects of electromag-
netic fi elds (EMF) were interested humanity 
for many centuries [6]. In the middle XX-th 
century heightened attention of researchers 
on infl uence of EMF arisen. Undoubtedly the 
nervous system plays an important part in reac-
tions of organism to EMF. Neurophysiological 
rearrangements for different kinds of non-ion-
izing radiation were considered to our works 
in detail [1–3, 7]. The present work is devoted 
just to examination of quantitative character-
istics of published works with application of 
EMF, carried on different neurophysiological 
objects. Bibliometrical analysis of published 
works on infl uence on EMF was not carried 
out before our investigftion. Some results of 
our bibliometrical investigations of such trend 
partly were presented in our works [4–6].

Materials and methods of research

Quantitative characteristics of published works 
in the field of neurophysiology in world during 
35-year intervals in second half of the XX century 
(1966–2000) were considered. Investigations were 
carried out by means of mainly the database “Med-
line” accessible through Internet. Bibliometrical data 
concerned published works performed in different 
neurophysiological objects were studied: the whole 
brain, the cortex, neurons, nerves. Besides in addition 
published works with application EMF were selected. 
The numbers of published works of observed trends 
were determined for every analyzed year with the aid 
of corresponding keywords.

The comparison of the parts of the numbers of pub-
lished works, carried out on different neurophysiologi-
cal objects, in general totality and the comparison of the 
numbers of published works in different time periods 
were performed as the comparison of two selective sam-
pling fractions of variants.

Table 1
Comparison of sampling fractions of the number of published works carried 

on different neurophysiological objects with application of EMF 
and from the total number of these works during 35-year period

Factors

Parts from the total number of published 
works with EMF (6001)

Parts from the total number of published these 
neurophysiological works 

(705259, 180602, 237160, 278279)

Sampling fraction 
from these data (%)

 Comparison with 
average quantity (U) 

Sampling fraction 
from these data (%)

 Comparison with 
average quantity (U) 

1 18,53 15,45 0,158 0,48
2 6,82 4,33 0,226 5,87
3 4,62 9,59 0,117 3,76
4 5,90 6,41 0,127 2,76
5 8,97 0,154
N o t e .  1 – the brain, 2 – the cortex, 3 – neurons, 4 – nerves, 5 – sum; statistically signifi cant distinc-

tions are underlined (U > 2,58 corresponds to p < 0,01).
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Results of research and their discussion

On the whole the number of published 
works carried out in different neurophysi-
ological objects reached 1401300 in 35-yaers 
period. The numbers of investigations carried 
out in the brain, the cortex, neurons, nerves 
were 705259, 180602, 237160, 278279 cor-
respondingly. The total number of works with 
application of EMF was 6001. Materials con-
cerned investigations in different neurophysi-
ological objects under action of EMF were 
considered. Such published works were 2152. 
From them 1112 works were carried out in the 
brain, 409 – in the cortex, 277 – in neurons 
and 354 – in nerves. 

Comparison the number of published 
works with application of EMF, carried out 
in different neurophysiological objects:in the 
brain, the cortex, neurons, nerves are presented 
in Table 1. The sampling fractions of obtained 
data from the total number of works with ap-
plication of EMF and from neurophysiological 
works of corresponding kinds and their statis-
tic distinctions are shown.

Table 1 shows that among published neu-
rophysiologic works on research of action of 
EMF the predominance of works, carried out 
in the brain, took place in investigated period. 
The least number observed in works on analy-

sis infl uence of EMF on neuronal level (level 
part of Table 1). However among published 
works with EMF, carried out in different neu-
rophysiologic objects, the same in the cortex 
were in the lead (right part of Table 1).

Dynamics of sampling fractions of the 
number of published works performed with 
application of EMF on different kinds of neu-
rophysiological objects (the brain, the cortex, 
neurons, nerves) in fi ve-year intervals during 
35-years period and their statistical distinctions 
are demonstrated in Table 2.

Table 2 demonstrates compound dynamics 
of sampling fractions of the number of published 
works performed with application of EMF in 
different neurophysiological objects (he brain, 
the cortex, neurons, nerves) in fi ve-year inter-
vals during 35-years period. Essential increase 
of these values during analyzed period was fond. 
Distinctions of values between results of 1996–
192000 years in regard to 1966–191970 years 
reached in published works, carried out in the 
brain, the cortex, neurons accordingly in 14,9; 
11,5; 2,7 times. Published works with EMF in 
nerves in interval 1966–191970 years were 
absent. But distinction of its values of 1996–
192000 years and 1971–191975 was 11,7 times. 
For total number of published neurophysiologi-
cal works on investigation of action EMF that 
distinction was 12,1 times.

Table 2
Dynamics of sampling fractions of the number of published works carried on different 

neurophysiological objects out with application of EMF during 35-year period
(% from the total number of works with application of EMF)

Factors
Indices for different fi ve-year periods

1966–1970 1971–1975 1976–1980 1981–1985 1986–1990 1991–1995 1996–2000
1 16,98 13,82 9,34 11,78 18,64 21,01 20,59
2 9,34 1,63 1,77 3,26 8,15 7,46 7,95
3 7,55 6,50 3,03 2,33 5,70 4,96 4,65
4 0,00 3,25 3,28 3,72 6,93 7,58 5,55
5 33,96 25,20 17,42 21,09 39,41 41,01 38,74

Comparison with the number of works in “average” fi ve-year period (U)
1 0,28 1,33 4,43 3,65 0,06 1,48 1,29
2 0,67 2,83 4,31 3,18 1,07 0,57 1,06
3 0,88 0,86 1,37 2.44 1,05 0,38 0,05
4 3,47 1,33 2,09 1,98 0,90 1,60 0,40
5 0,28 2,41 6,96 6,32 1,56 2,52 1,48

N o t e .  the numbers of works in “average” fi ve-year period were: 1 – 18,53 %; 2 – 6,82 %; 3 – 4,62 %; 
4 – 5,90 %; 5 – 35,86 % (U > 2,58 corresponds to p < 0,01). Another applications as in Table 1.
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Conclusion
The results of the present bibliometrical 

investigations makes it possible to analyze 
quantitative characteristics of neurophysi-
ological published works carried out in dif-
ferent objects (the brain, the cortex, neurons, 
nerves) with application EMF during 35-year 
interval of second half of XX century (1966–
192000 years). The number of published 
works with application EMF carried out the 
brain predominated. Second place belonged 
to works carried out in the cortex. 

Sampling fractions (%) of received data 
from the total number of works with of EMF 
and from the total number of works, carried 
out on certain neurophysiological objects, 
were considered. 

Positive dynamics of the number of neuro-
physiological published works, carried out on 
different objects with application EMF during 
35-year interval was observed.

Unfortunately neurophysiological re-
searches of effects of EMF will have further 
development in XXI century [6].
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