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Study on the Relationship Between EEG of Brain Laterality and Personality Traits

s{o| 2t - ofotet
Mi-ra, Hur? - A-Ra, Lee

Adtfstm EstE dEHLHS

Department of Counseling Psychology, The Graduate School of Konyang University

Abstract

The purpose of this study is to find out the relationships of brain laterality, active EEG over all brain regions
and personality traits by measuring EEG signals on the basis of the counseling psychology personality theories. For
this study, the EEG of ninety-six college students as measured by an eight channel EEG device and analyzed
through the computer and the data of their Big Five Personality Test were analyzed by statistical analysis. The result
was that when theta's laterality at the prefrontal lobe is bigger, neuroticism is higher in the personality factors. On
each of the brain regions, theta's activity on the left of the prefrontal lobe makes higher neuroticism but lower
conscientiousness, and beta's activity on the left of the frontal lobe makes lower extroversion and openness to
experience. These results showed that there are statistically meaningful relationships between the brain region
activated specific EEG and individual personality or psychological traits. This study branched out into theta band
while most previous studies measured in alpha and beta band. Also from these results it suggested the counseling

strategy with the brain and follow-up studies.
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Table 1. Descriptive statistics of Big 5 personality traits

Variable M SD N
Neuroticism 28.89 7.757
Extraversion 32.60 7.084

Openness 33.28 4.981 96

Agreeableness 34.68 5.040
Conscientiousness 32.25 5.849
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Table 2. Descriptive statistics of brain laterality with each
frequency band

Variable M SD N
prefrontal -.09 27
frontal -.09 .26
theta 96
temporal -41 45
parietal -.11 34
prefrontal -.08 13
frontal -.11 21 96
alpha
temporal -.40 47
parietal -.09 49
prefrontal -.07 22
frontal -.06 21
beta %
temporal -.35 47
parietal .01 51

Table 3. Descriptive statistics of absolute power over all brain

regions in each frequency band

Variable M SD N
Chl 29.8 30.8
Ch2 33.8 34.5
Ch3 30.3 24.8
Ch4 33.9 33.7
theta 96
Ch5 15.1 16.9
Ché6 21.5 20.2
Ch7 22.1 24.1
Ch8 24.4 259
Chl 29.2 16.9
Ch2 31.8 18.5
Ch3 448 30.3
Ch4 49.2 30.9
alpha 96
Ch5 243 25.5
Ché6 332 222
Ch7 98.2 90.9
Ch8 105.7 92.6
Chl 13.6 7.6
Ch2 15.6 13.2
Ch3 17.1 8.2
Ch4 18.2 9.5
beta 96
Ch5 13.9 9.9
Ché6 19.3 11.8
Ch7 29.6 21.7
Ch8 27.7 17.1
) Chl: left-prefrontal, Ch2: right-prefrontal,
Ch3: left-frontal, Ch4: right-frontal, Ch5: left-temporal,
Ché: right-temporal, Ch7: left-parietal, Ch8: right-parietal
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A AR AAFH F5(r=253, p<05)F AF4H olg3t AUAL wgoz TNV} FHEAHS
FS(r=223, p<.05)°l FAFHE, AP AFH Bl A 54895 grhdt A5  AdeA E
HE5(r=-204, p<05)°] FHFBL, APHE AT A3k 4 ARGS9 AP AFF 29
A FHZ(r=-216, p<.05)°l FHFAS YA S 8.5%E AWstE A0 Uehgth o)lE BA O
(Table 5). 2 o) ath=2.955, p<.01). L3 AFFHZ2] H
Table 4. Correlation coefficient of brain laterality and Big 5 personality traits (/V=96)
Big 5 personality prefrontal frontal temporal parietal
Neuroticism 222% -.021 -.018 -.009
Extraversion -.141 A11 .061 152
theta Openness .006 .015 -.091 -.101
asymmetry
Agreeableness -.157 133 -.010 137
Conscientiousness -.139 -.056 -.163 -.068
Neuroticism 135 -.036 -.041 -.041
Extraversion -.023 116 .099 .104
alpha
asymmetry Openness -.002 .084 -.074 -.100
Agreeableness -.103 119 .050 114
Conscientiousness -.161 -.108 -.146 -.005
Neuroticism 130 .075 -.026 -.038
Extraversion 011 -.152 .075 077
asyﬁf;fetry Openness -002 002 172 -178
Agreeableness .046 .092 .058 .099
Conscientiousness .019 170 -.090 -.006
*¥** p<001 **p<.01 *p<.05
Table 5. Correlation coefficient of Active EEG and Big 5 personality traits (/V=96)
Big 5 personality Chl Ch2 Ch3 Ch4 Ch5 Ché Ch7 Ch8
Neuroticism 292%%* .176 .144 136 164 163 .092 120
Extraversion -.096 .002 .046 .041 -.036 -.036 -.030 -.073
theta Openness -.119 -.110 -.129 -115 -.137 -.121 -014 .002
Agreeableness -.151 -115 -.047 -.097 -.100 -.106 -.165 -.194
Conscientiousness -.243%* -.175 -.159 -.109 -.189 -.139 -.108 -.092
Neuroticism .048 .040 -.023 .026 -.136 -.052 -.176 -.074
Extraversion .006 .016 .061 .000 -.010 -.056 -.003 .050
alpha Openness -.059 -.073 -.049 -.129 -.025 -.077 -.056 .047
Agreeableness -.109 -.102 .000 -.022 -.037 -.050 -.068 -.093
Conscientiousness -.082 -.069 -.039 -.015 -.049 -.051 .004 -.036
Neuroticism 253%* 147 223%* .088 .065 .103 .089 .078
Extraversion -.103 -.051 -.204* -.086 -.052 -.109 .087 .059
beta Openness -.168 -.123 -216* -.189 -.151 -.093 -.155 -.010
Agreeableness -.039 -.059 .006 -.053 .032 -.020 110 .046
Conscientiousness -.115 -.116 -.023 -.071 -.088 -.046 -.080 -.058
¥k p<.001  ** p<01 *p<05

Chl: left-prefrontal, Ch2: right-prefrontal, Ch3: left-frontal, Ch4: right-frontal, Ch5: left-temporal, Ch6: right-temporal,

Ch7: left-parietal, ChS8: right-parietal
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Table 6. Effects of brain laterality on Big 5 personality traits

Dependent variable Independent variable B SE 16} t F
(const.) 29.429 814 36.142
prefrontal theta’s 4.860*
Neuroticism latorality 6.346 2.879 222 2.205

R*-049, R};;=.039

w0k p< 001 ** p<01  * p<.05

Table 7. Effects of active EEG on Big 5 personality traits

Dependent variable Independent variable B SE 1] t F
(const.) 26.698 1.062 25.144
8.729**
Neuroticism theta Chl 073 025 292 2.955
2
R 1085 Rad]
(const.) 35.594 1.643 21.659
4.075%
Extraversion beta Ch3 175 087 -204 2,019
2
R*=042, R};=0
(const.) 35.506 1.153 30.803
4.584*
Openness beta Ch3 ~130 061 -216 2,141
R*-046, R}~
(const.) 33.625 812 41.414
5.904*
Conscientionsness theta Chl -046 019 -243 2,430
R*=059, R

adj

wx 5 001 ** p<01 * p<.05

Chl: left-prefrontal, Ch2: right-prefrontal, Ch3: left-frontal, Ch4: right-frontal, Ch5: left-temporal, Ché: right-temporal,

Ch7: left-parietal, ChS8: right-parietal
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