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The frontal lobes make a significant contribution to the formation of individual personality traits, in connection with
which it is important to identify the links between the parameters of the bioelectric activity of the frontal cortex and
the indicators of psychological tests. The aim of this work was to study the relationship between the indicators of
extraversion and neuroticism of the subjects and the parameters of their EEG. For the first time, differences in these
relationships were found at rest and during standard functional tests, without the use of additional specialized loads.
The study involved healthy subjects of both sexes, average age 19.3 years; all subjects are right-handed. To identify
the level of extraversion and neuroticism, the standard Eysenck test (option B) was used. The EEG was recorded using
the bipolar derivation method. 19 electrodes were exposed in accordance with the international Jasper system 10-20%.
EEG was recorded at rest with eyes closed and during functional tests: eye opening, hyperventilation, photostimulation.
The correlation coefficients of the index and absolute power of the EEG with the level of extraversion and neuroticism
were calculated both for the entire sample of subjects and for individual groups according to the level of extraver-
sion and the level of neuroticism. For the entire sample of subjects, positive significant correlations of EEG power
with the level of extraversion and negative - with the level of neuroticism were revealed. In the groups of subjects
with high, medium and low levels of extraversion and neuroticism, the differences in correlation relationships with
EEG parameters are more pronounced. In these groups, these differences are more often manifested when performing
functional tests than at rest with closed eyes.
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Correlation of the delta rhythm index with the level
of extraversion (a), the delta rhythm index with the
level of neuroticism (b), the power of the delta rhythm
with the level of extraversion (c), the power of the
delta rhythm with the level of neuroticism (d) for
the entire sample of subjects. “-” sign in a circle -
negative correlations, a “+” sign in a circle - positive
correlations. The level of significance of the correla-
tion coefficient is reflected in the size of the sign in
the circle: the smaller sign corresponds to p < 0.05,
the larger sign corresponds to p < 0.01. bg-EEG -
a state of rest with closed eyes (background EEG),
OE - functional test “Opening eyes”

Fig. 1.
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%1/ Table 1
BRI F I Dh R S A A G A S

Correlation of EEG power with the level of extraversion for the entire sample of subjects

b-EEG / bg—EEG ) ) WS/ Hyperventilation
n=32 7“6%5’%@ 0 T«‘1$ / - n=21
FEE / — — Photostimulation, — — —
Derivations 5%/ 0/ theta rhythm 61i% / 0/ afif /
delta theta =32 delta theta alpha
rhythm rhythm rhythm rhythm rhythm
Fp2-F4 0.397 0.372 0.378 icc icc icc
Fpl-F7 cc cc cc icc e 0.589
F7-T3 cc cc cc icc 0.435 e
F3-C3 cc cc icc 0.436 0.471 icc

T M R BT AT B s 8 A N 7 A p<0. 05, HB AR p<0. 01, TCC— AR E A< R % b-EEG—HIARAK
FURZS S5 se D) , OF— “FRHR” THEEMNR . 1238 B o5 7 AP SeAg a] S5 A0 e A v eb R e,

Note. Significance level of the correlation coefficient: numbers printed in regular type correspond
bg-EEG — state

to p<0.05, in bold type — p<0.0l. ICC - insignificant correlation coefficient,
of rest with closed eyes (background EEG), OE — functional test “Opening eyes”. The table
shows only those EEG rhythms for which significant correlations were found.

%2/ Table 2

A DR SR KT IR

Correlation of EEG power with the level of neuroticism for the entire sample of subjects

biE,EG’ O OE, 674 7\%%”{%& / . WS / Hyperventilation
\ e %/ OB Photostimulatlon no9]
FHE / bg—EEG, T dolta n=32
Derivations | theta | ("% [T oqig /| 0wk / | oWk / | oW / | ol /
rhythm =98 delta theta delta theta alpha
n=32 rhythm rhythm rhythm rhythm rhythm
Fp2-F8 icc icc -0.453 -0.355 icc icc Icc
F8-T4 icc icc -0.417 icc -0.445 -0.470 -0.466
F4-C4 icc -0.412 icc icc icc -0.521 -0.468
Fpl-F7 -0.352 -0.396 -0.360 icc icc icc Icc
F3-C3 -0.442 icc icc -0.383 icc -0.474 icc

P BB R
Note. Designations as in Tabl. 1.
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Fig. 2. Correlations of the power of the theta rhythm with the
level of extraversion (a), power of the theta rhythm
with the level of neuroticism (b), power of the alpha
rhythm with the level of extraversion (c), power of
the alpha rhythm with the level of neuroticism (d)
for the entire sample of subjects. Designations as in
Fig. 1
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Fig. 3. Correlation of the delta rhythm index with the level
of extraversion (a), the theta rhythm index with the
level of extraversion (b), the delta rhythm index with
the level of neuroticism (c) in the groups of subjects
differing in the level of extraversion and the level of
neuroticism. Designations as in Fig. 1
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Correlation of the EEG index with the level of extraversion in the groups of subjects differing in the level of extraversion

%3/ Table 3

AN/ WIRIFIA /
Extroverts Introverts
“SHE-HT,
b-EEG, 67725/ b-EEG, &%
SHt / OF, 0%HE /| B, 0fE /| “Medium extraver— | % /| OF, 0 /
Derivations OE, theta hyperventilation, sion”, bg-EEG, bg-EEG, OE, theta
rhythm theta rhythm delta rhythm delta rhythm
n=11 n=10 n=10 rhythm n=10
n=10
Fp2-F8 icc icc -0.679 Icc Icc
F8-T4 icc 0.681 icc Icc -0,768
F7-T3 0,719 cc cc 0.716 -0.681
Fpl-F3 icc cc cc Icc cc
F3-C3 Icc 0.698 Icc Icc Icc

T GRS IR TR AT A SR RN L R S ELTR.

Note.
as in Table 1.

AR AT 2E 0 L P R S S e AT R AR DRk

Correlations of the EEG index with the level of neuroticism in groups of subjects differing in the level of neuroticism

The table shows only those EEG rhythms for which significant correlations were found. Designations

224 / Table 4

RS, BB, 6 CELRE R, OF, 61iZF / “fag”, OE, 8752 /
SHBE / Z% / “High neuroticism”, “Medium neuroticism”, “Stable”,
Derivations hyperventilation, delta OE, delta rhythm OE,delta rhythm

rhythm n=12 n==6 n=17
Fp2-F8 icc cc 0.826
Fp2-F4 icc -0.932 e
F4-C4 0.701 cc e
F3-C3 0.600 cc e
HE: FES LR,
Note. Designations as in Tabl. 1.

%5/ Table 5

B EIE AT ANEIZE R L B DR S A R R AR S

Correlations of EEG power with the level of extraversion in groups of subjects differing in the level of extraversion

“HhE-NIE)” /0 “Medium extraversion” WA/ Introverts
B/ JCHI, 0T/
W/ OE, 0754 / OF, hyperventilation OF, §%iZ= / photostimulation, theta
Derivations | theta rhythm n==5 OE, Delta rhythm n=8
n=9 5z / 04t / rhythm n=8 0 /
delta rhythm | theta rhythm theta rhythm
Fp2-F8 Icc icc -0.944 0.721 icc
F4-C4 -0.869 icc icc icc -0.770
Fpl-F7 icc -0.910 icc icc icc

7F: RS UELTR.

Note.

Designations as in Tabl. 1.

@ [leamarp. 2021.T. 12. Bein. 1 / Pediatrician (St. Petersburg). 2021;12(1)

ISSN 2079-7850



JFE 3 / ORIGINAL PAPERS

37

TE AT #R 22 o ZK~F-55 i B B 8 R 1)
FHICIE R (K3, 5 4 1F “thom” {E2H
C“Rame” i “Tm P i’ ) W, 7E3HT
Dy Re et A& B0 IEAH G, BRI EEANFEA )
BEIAAHE] . 7R PR TR, 4o
2EBR (Fp2-F4) 25 F T,

TEN 3, A ATT R A BT A0S BB
(Fp2-F8) M+ ARG IF, & 4 /1540 h)
PG IEFSE (B4, a; £5) . T
0 i (5, a; #5) A EEox, (EFIR
NI BE A P s A, fE52
SeR B A, BT TS T
AT SR, 6 R0 TR 15 B VA R
NE A VDS

TE R KT B A 28 J5 N B H -t W 82
PIFEFEI AT, “Fae” (RME ) —
555 ) R e IR B S RN 6 T AR Jy & AR
I, (PR T NMEh—5
R B 0 TR e R S (4, by
K5, b; 36D o 1E “m MR i 41, 15
AN — R EIEA (B4, bs 3£6)
FIEAR (&5, by 26D HIE B

PHARCR
PAIFniE, 8 WHHEE T T RE

WK BRI 7K 1 T [ (4]
ERIIE, A ] 38 A > BRI 8 B2 I K 77 48 v
RIS Gn] BE A BRATT 20 5 1 6 iR
BT B, X EAREI AR “HIR” DhRE
A AR 2 A A1 R PR 7P A2 E 1 17
FHSG e A~ BR AR 1 0 7] B2k B ik
1 S IN17, 24] . TEFRATHT T
o, i B AT SRR A bR s
ATHY, S2E I N TR PRAF i RS
XFFAh ) R, X IR R DL T AR S
JEE ST LTI ), 3T DA Wi i FEL P )

PRI 5, 12] 0 F3—J7 1, 95 55 Al 7347 )
PR TEARIEE N6, 18] X Fh
BUT, GRS, A7 AT 8 TR
Bt (G BT 2 1EAHS) , Ui
JEHRIFIOT L KT ) 32 il 2 —
LA ER

N TRFFN RIS RN S P REAA A,
PHHRARERS, A7 BRATRE ST 8 513H1 0
AR L e H A MU K GEARS
EIRERSTAR A N SN L S UNEE S
[12] . X AT DL i PR B X PR AR 1 6 715
Z2W) AN T IR I, 2o AE N Al 2.

(K4, a; 6) .

MAEEERI S L 0 a T RA R E L
AR 7K 5 IEAE SCH, ok B GE A Y
&R n] BE SR B A BRE IE 21 ZhRE
T A3 I A T B i 2 I L (FE AR )
) (K2, a,c; £ o iXtAT LB AL
IS AR RT3 H X 0 TR AT
EARSE SRR, X B RFE AN A & I TR
G (I3, by 3D o

TEFRATIIWE T, X T BEAFEA T
52, B PE IR G R E IR H
fl oL, HA &I BURE S 6 A0 R
AR OO0 FR ot W 3 1 7E— L A1 )
PRI 22 5T 7K A o 10 323 Al h, 1K
FRIFILAE Pyt i Fl “Fae”
FrE AP AE . (E “Tm & " 4, 610
TR DR GO AH 1 (FEREAT DIRE
WA A 1 B A ) o« BVFX st g
P Bl 977 55 T R 1T SR BRI B0 77 =,
HEBEESEME NS . 20
FLUESE T iX— Ak, o 8 A0 543 11
s 5 R 20N A0 A7 T A 4 A B A %
[6,11,16].

# [Neguarp. 2021.T. 12. Buin. 1 / Pediatrician (St. Petersburg). 2021;12(1)

elSSN 2587-6252



38 JE 5 / ORIGINAL PAPERS

//(—fo\l () -5 o 50 Q o
©o 0 0© Op 060 Op 00 O@Oo
©0000] 00000 [oooooj 00 00 o0
00 0 0g QQOQ(/ 00 0 0g/ ooooo
00 0 O 00 0 o 4
OEV\JWE"J]\ / BRI “Dhm-p” OF “4he-ry”  /  JedlAmmA / ?ﬁ% F?“ﬂ‘m 2]
OE 1ntfoverts Hyperventilation OE “medium Photostimulation m” / Hyperven-
n=8 “medium extraversion” extraversion” introverts n=8 tilation “medium
n=9 extraversion” n=5
5 o ) % O™ e
()OOOO 0o 00° 0p 0 o0
OQOOO OOOOOJ OO0 O OO0
Qo ooo 00 0 0g ooo /
2= O 0 O
‘R el / “%ﬁ”ﬂ”OE [ BRI CREWERT “i%ﬁ”OE / OFE “V¥M&mw” / “”r WER” /
Photostimulation OF “stable” Hyperventilation OE “stable” OF “medium OE “high
“stable” n=17 n="1 “high neuroticism” n=7 neuroticism” n=5 T T e

n=12

K. 4. s ST (o) MG FUKE (b et B 5.0 03 540K (a) o 0 35T S5 E K (D

TE A1 7] P 7K R 228 50 KPS [ 1 32 383 A e o 495 TE A A PR AN B 22 5T 7K A [5) (1 48 1 25 mb 1) AR O PR 5 5
Bl 7R B R
Fig. 4. Correlations of the delta rhythm power with the level Fig. 5. Correlations of the power of theta rhythm with the
of extraversion (a) and the level of neuroticism (b) level of extraversion (a), power of the theta rhythm
in the groups of subjects differing in the level of with the level of neuroticism (b) in groups of subjects
extraversion and the level of neuroticism. Designa- differing in the level of extraversion and the level of
tions as in Fig. 1 neuroticism. Designations as in Fig. 1
6 / Table 6

AN BKT-2EL RO L P D 23 5 A 28 ST /AT AR DG

Correlation of EEG power with the level of neuroticism in groups of subjects differing in the level of neuroticism

“m }_L qﬂéx[p"j” / “qzi/}jﬂ#agé[ﬁ” s “fmezr / 4Staple”
“High neuroticism” OF,
. =/ 0 jl_jkﬁ% / “Me7 / 3 e
Sk fop, o /| LR S L SR, 5%/
Derivations S . i i
| O et | | st 0, [ o 7] e
v tion, delta teta rhythm delta theta o
n=16 N -5 n="17
rhythm n=11 n= rhythm rhythm
F8-T4 icc icc -0.959 icc icc -0.779
Fp2-F4 Icc Icc icc icc -0.802 icc
F4-C4 ICcC 0.640 cc Icc cc Icc
Fpl-F7 Icc Icc Icc -0.772 -0.856 icc
F7-T3 IcC IcC icc Icc icc -0.857
Fpl-F3 0.497 icc icc icc -0.882 icc

T FF S mE LR,
Note. Designations as in Tabl. 1.
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JIELETS 2 R AURH 5 S e 17 A B REAS U
SRR EEE . MR, X RIEH
HMEMEAT s ZMBUE N 5 o2 A = B
(1), I HS e i BSOS LI &
Ko WIFE IASFITE DL (520 i 1S
B IEAH OO AT RER WIS T R E
7K T BE AN R PR S5

AT LUE Y, 24HR S B TR, &b Al
YT 1) O AR R H. P i 4
A “Fare” B 6 TERFE Rz Mo RIE
FrEREZES (K3, b, ¢; #3,4) . AMaHE
H7eEER 0 R TR EU IE AR S AT RE R A
a5 B IR A B i B R 28 I e Y
Ml 1 5 — PP i I —VE IR o8 &R, 4
BR O B T — 1] B 3R B XA A AR T A
FEREHST, DL R T HIR i B R 2 G AL
TR 22 5. & WERFRHUS A A HT - EC
2 KT o8 R R 22 5 (<SP
7 WETAIC, “FaE” B IEAHI
, ATRES “Fare” A X DI ReIR A S AR
NS S S

FEARACTIAPZE 5T C“FasE” D AATA]
32l SHABZAHEE, EEGS R
Y EESIPE = o A Th=Me et
A P AR B 2= it (A B B ZE Dk
HefiiRes LEACANE BRI v, X
AT LRI B = I D REIEFL HIRF IR 11K
fERE, IXLEDIREEREMA IR 4 S NAN T
Y “RERENE” o XPRFE U2 E T =,
Wi FE IS E S SR TE s BiEbR < REY
Aot 22 57 B 22 R BUAE A T BR IR (
(EHENE N o 1 QI TR | 575 o N5
PIHRAIRA . IX AT HER M, A MRS 235 S)
R, hREER RIS 22

XFFAhaEE, ARSI TEACTA
i FEL B 2 B2 TR 5% AR LE P 11 35 A2y

HMAPE T IIN Z Ta] 2R ZR 2 /b, TXRTHE
& H A A B = A U SE A T b
I, AT B 2 2 S LB e
PRI R AMELIATIN . Ak, Ry T g x4
[P RS EE R SR I PN IR A= RPN
HEREATWT T

&

[N < S £ 7 NGRS RE E 5 =5 S L
PEACTH 205G, SHE iP5
Ko IXATHESR | AFSNRITEATZE FK
TINS5 G 5 S . R RF R A o

2+ & O a R S A A KT
S H RS, HARA FUKT 2002 1
FHSG . X A] AE S T AN R Sk PR A 2
JRACT AR R B JZ 0 ek

3+ EIAN AR A £ 5T KT i A AP
0] 6 A1 O FIERFREUHOC R RINE S, 1
HBEAT DI RE KN EE P 55 AR B SN BE 2
AR

4. e RS E TR 2 KT 4H
[/ 6 A 0 5 R Sh o 5 3 AR ma A PR
56 2 B AR SRR AAE BEAT DI REI 1IN 4
PRI o
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