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Background: According to the theory of sensitivity to reinforcement, behavioral differences of
people in sensitivity to reward and avoidance of punishment are the basis of stable personality, mood,
and mental and cognitive differences. People with a behavioral inhibition system turn to defense,
inhibition, and avoidance when faced with a threatening situation. Another group of behavioral
activation systems is looking for positive motivations. Reward-sensitive people tend to drive, make
risky decisions, and engage in risky health behaviors. Based on this, there is a research gap in the
field of using neurophysiology methods in determining behavioral activation and inhibition systems
and possibly the relationship between alpha power and activation of behavioral brain systems and a
model that can predict the type of behavioral brain system of people.

Aims: Considering the research gap, this study is designed and implemented with the aim of
providing a neurophysiology method to determine the behavioral brain systems based on the data
obtained from the electroencephalography analysis of people.

Methods: The research method is correlational and based on regression equation modeling. A sample
of 300 students of the Faculty of Educational Sciences and Psychology of Tabriz University were
randomly screened using Carver and Wright's questionnaire (1994) and 15 subjects were assigned to
the activation group and another 15 subjects were assigned to the behavioral inhibition group. The
selection criterion was to obtain a score of more than one standard deviation higher than the average
in inhibition and activation scores. Brain waves were recorded with a 19-channel Norscan amplifier
based on the international 10-20 system.

Results: The statistical analysis of the results showed that the average alpha power in two groups
with different behavioral core systems is statistically significant (p<0.05). In addition, the correlation
between alpha power and behavioral brain systems was statistically significant at the p<0.05 level.
Then, a model was determined using regression analysis, and the coefficients were significant at the
p<0.01 level.

Conclusion: The results of the present study indicate that a linear regression model has been
obtained. The model was able to significantly separate the behavioral inhibition group from the
behavioral activation group. After confirmation with similar studies, the model can be used as a
neurophysiological tool in business centers for employment, as well as in counseling, psychotherapy,
and psychiatric clinics.
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Introduction

Personality refers to aspects of relatively stable traits
that are effective in behavior, thoughts, feelings and
emotions, even in self-efficacy and psychological
connection with people's careers (Bammert et al.,
2017; Albrecht & Marti, 2017). So that it has become
one of the three main areas of study in the last one
hundred years of the Journal of Applied Psychology
of the American Psychological Association (Sackett
etal., 2017).

Reinforcement sensitivity theory is one of the unique
personality models based on physiology that has been
considered (Stober and Kor, 2017; Mufassery et al.,
2022). In this research, the mentioned theory is the
basis of the study. In this theory, people are placed in
two groups of behavioral inhibition system and
behavioral activation system in terms of personality
traits and accordingly cognitive performance (Gray,
1981; Hashemi Tankabani et al., 2021). According to
this theory, people's behavioral differences in
sensitivity to reward and avoidance of punishment
form the basis of their stable and unique personality
differences. On the other hand, the degree of
dominance of these systems causes personality,
mood, mental and cognitive differences and in some
cases is the basis of personality disorders and diseases
and mental disorders in people (Sharan et al., 2020).
Personality assessment in healthy people is extremely
important in occupational issues, early diagnosis of
diseases and mental disorders related to personality
types (Traciano et al., 2017; Tyrer & Simonsen,
2003). Generally, personality assessments are based
on paper and pencil methods (Mam Sharifi et al.,
2019; Bay et al., 2018; Zare et al., 2019). Studies
show that the time, place, mood and understanding of
the questions by the participants are effective on the
results. (Fornham, 2015 Sharan et al., 2020). Studies
show that neurophysiological methods can correct
defects (Wendel et al., 2021; Cooper et al., 2019;
Kniazov & Slobodskaya, 2003). In addition,
quantitative analysis of electroencephalography has
been used in some studies of personality and
individual traits (Balkoni & Pagani, 2014; Walker &
Chavanon, 2010; Tran et al., 2001; Sternberg, 1992).
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By reviewing the conducted studies, it seems that the
methods of objective evaluation of personality based
on the analysis of behavioral brainwave patterns have
not yet been provided. According to the research gap
in this field, the data obtained from the alpha power
in the frontal area can be used as a neurophysiology
tool in the evaluation of personality, especially the
separation of behavioral activation and inhibition
groups. If this hypothesis is confirmed, a model can
be presented that predicts the type of behavioral brain
system of people based on alpha power.

Method

The current research was a descriptive correlational
study based on regression equation modeling. The
statistical population consisted of 300 male and
female students in the Faculty of Psychology and
Educational Sciences of Tabriz University and aged
between 18 and 24 years. The number 15 subjects
with behavioral activation system scores more than
one standard deviation above the mean were assigned
to the behavioral activation system group, and
another 15 subjects were assigned to the behavioral
inhibition group with the same criteria. The
electroencephalogram of the participants of both
groups was quantified after removing noise and
artifacts by the Fourier transform method and using
Neuroguide software. The obtained data were
subjected to statistical analysis with independent t-
tests and linear regression analysis with SPSS version
20.

Electroencephalograms were recorded using a special
electrocap neuroscan amplifier, including 19
electrodes, which conforms to the international 10-20
system and provides the standard
electroencephalography data required for the
research. Subjects were assigned to behavioral
inhibition and activation groups using the Carver and
Wright (1994) questionnaire. This questionnaire is a
tool with 24 self-report questions on a Likert scale (4
points). Cronbach's alpha coefficient for the
behavioral activation system is equal to 0.78 and 0.49
for the behavioral inhibition system. Mohammadi
(2007) investigated the psychometric properties of
the scales of behavioral inhibition and activation
system at Shiraz University in terms of validity and
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reliability and showed that Carver and White's model
can be generalized to Iranian society and culture.

Results
Descriptive statistics of two groups of inhibition and

behavioral activation are presented in Table 1.
The scores of activation and inhibition of the two
groups were analyzed with an independent t-test. The
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average scores of the activation variable of the groups
showed a significant difference in the positive
direction (p<0.01 and t=6.4). The mean scores of
behavioral inhibition were significantly different
between the two groups. In other words, the averages
of the two groups were opposite to each other. The
test results are summarized in Table 2.

Table 1. Descriptive statistics of BAS and (n=15) BIS brain-behavioral systems scores

Group Mean SD
BAS Behavioral activation 43.73 2.78
Behavioral inhibition 33.66 5.38
BIS Behavioral activation 16.133 2.72
Behavioral inhibition 22.133 2.09
Table 2. Independent t-test of BAS and BIS scores
Leven's Test T Test
. . . Mean Std. Error 95%ClI
F =1y t il il (@ e Difference  Difference  Lower Upper
Equal variance 6.76 0.147 6.433 28 0.001 10.066 1.56 6.86  13.27
BAS
Unequal variance - - 6.433 21.018 0.001 10.066 1.56 6.81  13.32
Equal variance 112 0299 -6.759 28 0.001 -6 0.88 -7.81 -4.18
BIS
Unequal variance - - -6.759  26.035 0.001 -6 0.88 -7.82 -4.17

An Independent t-test was used to analyze alpha
power. The alpha power in the behavioral activation
group compared to the behavioral inhibition group at
the points: Fz, Cz, Pz, F3, F4, C3, C4, P3, P4, 01, 02,
was significant at the alpha level of 0.05. To fit the
model, the statistical relation y=B0+px was used to

predict behavioral brain systems from alpha power.
In this equation, PO was considered constant,
independent variable x or behavioral brain system,
and y dependent variable or alpha power. Linear
regression analysis was used to calculate the beta
coefficients of the model.

Table 3. Regression equation

Model B SE t Sig
Constant 57.17 9.49 6.02 0.001
Alpha Power 19.62 6..004 -3.27 0.003

As can be seen in Table 3, the constant coefficient of
the model was equal to -17.57 and the alpha power
coefficient (dependent variable) was equal to 19.62.
The correlation coefficient between alpha power and
behavioral brain systems was equal to 0.53 and the
coefficient of determination was 0.28. Therefore, it
can be concluded that 28% of alpha power variable
changes are caused by behavioral brain systems.

Conclusion
Personality assessment is extremely important,
especially in determining brain-behavioral systems in

work issues, and daily life, as well as prevention and
early diagnosis of mental and behavioral disorders
related to brain systems. The accuracy and
correctness of the common questionnaire methods are
affected by the time, place, mood, and understanding
of the questions by the subjects. The aim of the
current research is to overcome these problems and
provide a more accurate method based on the
electroencephalography pattern. The results of the
independent t-test showed that the average BAS score
in the behavioral activation group was significantly
higher than the behavioral inhibition group and their
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BIS score was lower than the behavioral inhibition
group. At the same time, based on the results listed in
Table 2, the BAS relationship in groups was positive,
but the BIS relationship was reversed. It is inferred
from this finding that the behavioral activation system
group has a higher BAS score than the behavioral
inhibition group. Alpha statistical analysis showed
that in the middle part and in the right and left
hemispheres of the frontal region, the behavioral
activation group was more than the inhibition group,
and it is statistically significant. This finding is in line
with the study of Vecchio and Pascalis (2020) and
Hoving et al. (2005). Also, the groups were
significantly different from each other in terms of
alpha power in the measured points of the quadruple
blocks. In this study, a significant model was fit
between alpha power and behavioral brain systems.
According to the coefficient of determination and
high correlation of two independent and dependent
variables, the model can accurately predict behavioral
brain systems in similar samples with this
neurophysiology method. Due to the advances in
technology and the availability of neurophysiology
methods in treatment clinics, this model can fill the
gap in neurophysiology investigations of personality
traits and as an accurate, innovative, and practical
method in psychiatric, psychological, and mental
health clinics to determine and predict Brain-
behavioral systems should be replaced by
conventional methods. Today, with the increasing
pace of life, poor sleep quality has become a common
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health problem. Another application of the present
research is the development of studies in the field of
sleep disorders and the improvement of sleep quality.
Zhao et al. (2021) examined the relationship between
occipital alpha and 90-minute afternoon sleep and
showed that occipital alpha power has a negative
correlation with sleep quality. In addition, this
researcher  considers occipital alpha power
abnormality as a strong biomarker for poor sleep.
Therefore, based on the structure presented in the
current research, this case can be examined in Iranian
society and used as an index of neurophysiology in
the treatment of sleep disorders and improvement of
sleep quality.
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