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Background: Good news can induce significant psychological, emotional, and behavioral changes. Therefore,
conducting studies to investigate the electrophysiological and personality-related correlates of such responses is
essential. this good news, influenced by personal characteristics such as the behavioral activation system and
the behavioral inhibition system, can produce different reactions, especially in the absolute power of alpha brain
waves in the frontal lobe.

Aims: The aim of the present study was to compare the absolute power of frontal alpha brainwaves in response
to good news among individuals with different behavioral activation and inhibition systems (BAS/BIS).
Methods: This study was a comparative research. The statistical population of the study includes all residents
of Kermanshah city between the ages of 20 and 40 in the winter of 2024. based on the the G*Power software,
two groups of 36 participants were identified as belonging to the extreme ends of the BAS and BIS dimensions
were selected using the Questionnaire personality (Gray-Wilson, 1981). A video containing positive news was
presented to the selected participants during the recording of their brain activity and Quantitative
electroencephalography (QEEG) was employed to record brainwaves while participants were exposed to the
positive news stimuli. The EEG recordings focused on the frontal regions to assess alpha wave activity. data
were analyzed using multivariate analysis of variance through SPSS version 19.

Results: The results of MANOVA indicated significant differences between the two groups in the FP1 (P <
0.01), F7, F4, and F8 (P < 0.05), with higher alpha power observed in the BAS group and no significant
differences were found between the groups at the F3 and FP2 sites (P > 0.05).

Conclusion: Based on the findings, personality type appears to be a key factor in shaping electrophysiological
responses such as frontal alpha brainwave activity in reaction to positive and pleasant news.
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Introduction

Given the nature of human creation, individuals are
continuously exposed throughout their lives to
various news related to events and occurrences
surrounding them. Depending on whether such news
is positive or negative, it can have diverse effects on
multiple aspects of human existence, including
psychological and emotional (Barron, 2021) and
social (Kushnirovich, N., & Lissitsa, 2024)
dimensions. Receiving good news, from an
electrophysiological, neurocognitive, and other
perspectives, induces changes in human beings that
may be either detrimental or beneficial.

In response to both positive and negative news, the
field of personality psychology becomes particularly
relevant. Over recent decades, numerous theories and
models have been proposed in this domain. One
notable neuropsychological model of personality is
the Behavioral Activation—Inhibition Systems model,
introduced by the prominent psychologist Jeffrey
Gray, based on individual differences in reactions to
punitive stimuli. Gray (1981), through laboratory
studies on animal learning and the effects of
psychotropic drugs, and with a focus on mechanisms
of reward, punishment, and sensitivity to
conditioned/unconditioned and pleasant stimuli,
formulated this theory (Jang et al, 2025).

Based on the Reinforcement Sensitivity Theory
(RST), Gray proposed a specific biological model of
personality comprising three brain—behavior systems
(BBS): the Behavioral Activation System (BAS), the
Behavioral Inhibition System (BIS), and the Fight—
Flight-Freeze System (FFFS) (Masuyama et al,
2022). According to Gray (1981), the BAS activates
reward-seeking behaviors, pride, and hope for reward
despite potential risk or threat, and is regarded as the
arousal system. The BIS, encompassing limbic
circuits, plays a role in avoidance behaviors, and its
heightened activation has been identified as a risk
factor for anxiety and depressive disorders (Amaya &
Restrepo-Castro, 2025).

In one study, electrophysiological sensitivity of the
medial prefrontal cortex to positive performance
feedback was examined. The medial frontal area can
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be considered an electrophysiological correlate of
positive performance feedback (Nieuwenhuis et al,
2004). Typically, the brain’s inferior frontal gyrus
(IFG) selectively filters negative news when updating
beliefs based on new information (Blades, 2021). In
the frontal region, alpha-wave activity is associated
with dominant oscillatory brain rhythms and both
basic and complex cognitive functions (Shahmoradi
et al, 2023). Electrophysiological findings from
event-related potentials (ERP) indicate that
individuals with hyperactivity disorders face
challenges in processing positive news (van Meel et
al., 2005).

Considering that individuals with BAS and BIS
exhibit different responses to rewards and
punishments—and given that positive news
inherently contains elements of both reward and
punishment—the present study was conducted to
address the following question: How is the absolute
power of frontal alpha brain waves in response to
positive news manifested in individuals with BAS-
and BIS-dominant brain—behavioral systems?

Method

The present study a cross-sectional, causal-
comparative design. The study population comprised
all residents of Kermanshah aged 2040 during spring
2024. To determine the sample, an initial pool of 300
residents (150 women and 150 men) was selected
through purposive sampling to complete the Gray-
Wilson  Personality Questionnaire. Based on
questionnaire results, participants were classified into
two groups of 36 individuals each: a BAS-sensitive
group and a BIS-sensitive group. Subsequently, their
brain activity was recorded using quantitative
electroencephalography (qEEG). Finally, data were
analyzed at both descriptive and inferential levels
using mean, standard deviation, and multivariate
analysis of variance (MANOVA) in SPSS version 22.

Results

The demographic distribution of participants based
on groups reveals the following. The mean age of
individuals in the BAS sensitivity group was 31.72
years, while the mean age in the BIS sensitivity group
was 32.58 years. In the BAS group, 61.1% of
participants were male and 38.9% were female. In
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contrast, the BIS group comprised 50.4% male and
49.6% female participants. The highest level of
education among participants in both groups was a
bachelor's degree, with 33.3% in the BAS group and
30.6% in the BIS group holding this qualification. In
terms of marital status, 52.8% of participants in the
BAS group were single, 39.9% were married, and
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8.3% were either divorced or widowed. In the BIS
group, 36.3% were single, 52.8% were married, and
11.1% were divorced or had lost their spouse.
Regarding employment status, 55.6% of individuals
in the BAS group were employed, and 44.4% were
unemployed. In the BIS group, 47.2% were employed
and 52.8% were unemployed

Tablel. Summary of the results multivariate of analysis of variance in absolute power alpha indicators of two groups

Variables Sum of Squares Degree of Freedom Mean Square F P Eta Square
Fpl 90.227 1 90.227 9.495 0.003
F3 26.209 1 26.209 2.392 0.126
F7 66.701 1 66.701 4.563 0.036
Fp2 38.238 1 38.238 3.198 0.078
F4 49.137 1 49.137 4.746 0.033
F8 83.837 1 83.837 8.779 0.004

Table 1, the multivariate analysis of variance test
shows that Fpl (P < 0.01, F =9.495), F7 (P <0.05, F
= 4.563), F4 (P < 0.05, F = 4.746) and F8 (P < 0.01,
F = 8.779). Therefore, there was a significant
difference between the two groups in Fpl, F7, F4 and
F8. However, there was no significant difference
between the groups in F3 and Fp2 (P > 0.05)

Conclusion

The present study aimed to compare changes in the
absolute power of frontal alpha brain waves in
response to positive news among individuals with
Behavioral Activation System (BAS) and Behavioral
Inhibition System (BIS) profiles. The results
indicated statistically significant differences in the
Fpl, F7, F4, and F8 regions, with higher scores
observed in the BAS group. However, no significant
differences were found between the groups in the F3
and Fp2 regions.

These findings are consistent with the results of
studies conducted by Jahangiri et al (2022), Yang et
al (2018), Tian et al. (2022), and Nieuwenhuis et al
(2004). The interpretation suggests that the
Behavioral Activation System is associated with
approach-related behavior, leading individuals
toward stimuli and eliciting positive affect upon
hearing good news (Mitchell et al, 2007). In this
context, Davidson (1998), in his model of frontal
asymmetry and emotion, introduced the concept of an
avoidance system, which is activated by aversive

stimuli and results in negative emotions and
avoidance behavior.

Furthermore, based on the theory proposed by
Harmon-Jones et al. (2006), pleasant stimuli such as
hearing good news in individuals with a dominant
BAS lead to relative activation of the left frontal
cortex, thereby enhancing positive affect. It is
hypothesized that the dorsolateral prefrontal cortex,
right temporal region, amygdala, basal ganglia, and
hypothalamus constitute the core neuroanatomical
structures of the BIS (Balconi et al, 2017). Research
also indicates that increased right frontal activity in
individuals with a BAS profile is associated with
negative affect (Stewart et al., 2010).

In line with these interpretations, it can be concluded
that the Behavioral Activation System is excitatory
and approach-oriented. Hearing positive news, as a
pleasant stimulus, may activate the BAS and suppress
BIS activity, thereby increasing alertness. Alpha
waves are typically generated during physical
relaxation and fall within the frequency range of 7 to
14 Hz. These waves serve as a bridge between
conscious and unconscious states and are measurable
in the occipital region (Mirkhan, 2024).

The present study faced several limitations, including
a limited sample size, homogeneity of participants in
terms of age, educational level, and cultural
background, incomplete control of confounding
variables, and the use of an EEG device with a limited
number of channels focused only on the frontal
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region, which restricted access to comprehensive data
from other brain areas.

To address these limitations, the following
recommendations are proposed: increasing the
sample size, employing more heterogeneous samples,
enhancing control over confounding variables,
utilizing multi-channel EEG devices to enable
simultaneous examination of various brain regions
and facilitate brain network analysis, introducing a
broader range of positive emotional stimuli, and
conducting longitudinal or intervention-based studies
to examine the stability of alpha wave changes and
their causal relationship with BAS and BIS systems.
Additionally, it is recommended that the findings be
applied in designing personalized interventions
tailored to individuals’ neurobehavioral profiles. For
instance, mindfulness training or music therapy may
be considered to enhance positive responses in
individuals with low BAS levels.
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