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Background and Objective: This study aimed to investigate the role of the behavioral activation and
inhibition systems in symptoms of major depressive disorder, considering the mediating role of
cognitive bias.

Materials and Methods: The statistical population of this descriptive-correlational research was all
the students of Ahvaz Azad University, Ahvaz, Iran during the academic year 2015-16. In total, 300
students were selected using the multistage sampling method, and finally, 279 students participated
in this research. Data were collected using the Behavioral Inhibition/Activation Systems Scale, the
Dysfunctional Attitudes Scale, and the Beck Depression Inventory. The collected data were analyzed
using multiple regression analysis, coefficient correlation, and structural equation modeling in SPSS
(version 22), Lisrel (version 8.80), and Mplus (version 6.12) software.
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Results: The results showed that cognitive bias mediated the influence of behavioral inhibition and

activation systems on depressive disorder. Based on the findings, all of the direct and indirect effects
of the model were significant. The model itself had a suitable index of fit, and cognitive bias
significantly affected major depressive disorder symptoms. In the final model, the direct effect of the
behavioral inhibition system was added to depression. Moreover, the indirect effect of the behavioral
activation system on depression was not significant.

Conclusion: The proposed model had an acceptable fitness to the result and was an essential step in
recognition of the significant factors of major depressive disorder. It can be useful as a model for
designing stress management programs and decreasing major depression disorder.

@ Keywords: Behavioral activation system, Behavioral inhibition system, Cognitive bias, Depression
disorder

Background

Major depressive disorder is one of the most behavioral —activation (BAS) and behavioral

specific mental disorders [1]. In the United States,
17% of adults have experienced at least one episode
of major depression (MD) throughout their lives
[2]. Symptoms of depression are related to
disturbance of life in terms of interpersonal
relationships, increased possibility of divorce, and
decreased physical well-being. Moreover, depressive
symptoms have a relationship with the rise in
removal from office and poor job performance [3].
Some theorists and researchers argue that
depression is associated with lower activity of
reward systems. They consider depression the result
of brain activities that lead to decreased tendencies
towards pleasant stimuli [4].

Moreover, empirical  evidence shows  that
individuals ~ suffering from depression have
hyperactive punishment systems that increase
sensitivity in the face of annoying stimuli [5]. These
reward and punishment systems are similar to

inhibition systems (BIS) [6]. The BIS is defined as
an incentive system related to sensitivity to punitive
stimuli, elimination of reward, and new stimuli,
while BAS is considered a motivational system that
reacts to reward impulses or elimination of
punishment |7].

Numerous studies have highlighted that intrinsic
BAS/BIS inclinations emerge in personal styles and
ultimately lead to emotional disorders [8]. In a
study, BAS and BIS scores of patients with major
depressive disorder were compared with those of
the control group without depression. The results
showed that lower scores on the BAS had a
relationship with the severity of depression and
anticipated more severe symptoms in the next eight
months. They also indicated that depressed patients
had higher scores on the BIS [9-11]. In their
research, Gomez and Gomez [12] found that both
BAS and BIS play a role in cognitive information
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processing and can predict bias in information
processing. Kimbrel [13] also believes that BAS and
BIS are types of bio-personality biases that lead to
biased environmental information processing.
Cognitive theories of depression highlight the role
of negative cognitive bias in the development and
persistence of this disorder [14]. This cognitive bias
is composed of the bias in memory [16], bias in
attention [17], and negative interpretation bias in the
form of a tendency to appraise ambiguous
information in a negative way [15]. Although these
cognitive biases are communal among most
emotional disorders, their nature depends on the
type of disorder [18]. Regarding depression,
cognitive processing bias is subordinate to the
underlying dysfunctional attitudes and beliefs [19].
The maladaptive beliefs and assumptions form a
mental filter that will only allow information to be
processed according to those beliefs [20,21].

The relationship between personality traits
associated with BIS and cognitive bias can provide
further evidence for the hypothesized model of
this study. Compared to extroverts and
emotionally stable individuals, neurotic introverts
tend to Dbias attention towards negative
environmental cues [22]. These findings provide
evidence for the hypothesis that individuals with a
higher level of BIS have a more significant
cognitive bias towards negative information.
Moreover, high levels of neuroticism are
associated with a tendency towards recalling
negative memorties and thoughts about the self
[23], maintaining negative beliefs about the self
and world and one’s ability to deal with it
correctly, and obsessing with rumination and
negative beliefs [24,25].

Opverall, the direct relationships between the
research variables have been supported by sufficient
research; however, there is no significant study to
investigate the impact of BAS and BIS on
depression through cognitive bias mediation.

Obijectives
This study aimed to evaluate this mediating role.

Materials and Methods

The statistical population of this descriptive-
correlational research was all the students of Ahvaz
Azad University, Ahvaz, Iran during the academic
year 2015-2016. The required sample size was based
on previous research and the sample size was
estimated based on the complexity of the
hypothetical model. Some researchers, such as
Marsh et al, have proposed the formula n >
50r2—450r+1100 for calculation of the minimum
sample size where n is the sample size and r is the

number of markers of each variable in each model.
The p-value used for calculating the sample size was
0.05. Therefore, since in each of the hypothetical
models of research, three markers have been
considered for each latent variable, the minimum
sample size for this study was 200 subjects. Hence,
the total sample size used in this study was 300
individuals who were randomly selected using a
multistage sampling method. They were selected
from each of the four departments of humanities,
technical and engineering education, primary and
computer science, and agriculture and natural
resources. Finally, 25 individuals from each field
participated in this study. From this sample, the
responses of 279 individuals were analyzed.

The inclusion criteria were meeting the DSM-IV
diagnostic criteria for MD, consulting for the first
time to control therapeutic outcomes, and having
good physical health. Patients were excluded from
the study if they did not agree to participate in the
study, had a current/past medical or psychiatric
disorder in addition to depression, had a significant
health problem, or had previously received
psychiatric treatment. It should be mentioned that
this article is ethically approved by Islamic Azad
University, =~ Ahvaz  Branch  (ethics  code:
IR.IAU.AHVAZ.REC.1397.037).

Behavioral Inhibition/Activation Systems Scale

The BAS/BIS Scale is a 24-item self-report
questionnaire. Its BIS subscale includes seven items
that assess the sensitivity of BIS in reaction to threat
symptoms. Moreover, its BAS subscale contains 13
items that evaluate the sensitivity of the BAS. The
BAS itself includes three subscales in this
questionnaire, namely drive (4 items), reward
responsiveness (5 items), and fun-seeking (4 items).
The four additional items listed as cover scale items
do not play a role in BAS/BIS assessment. The items
are rated by the subject based on a four-point Likert
scale. The internal consistency values of the BIS and
BAS scales were 0.74 and 0.71, respectively [26].

Dysfunctional Attitudes Scale

This scale was developed from its original 22-item
version to be used in the Iranian clinical population,
and its psychometric quality was also confirmed.
The items assess the core beliefs of depressed
individuals and their pathological attitudes toward
the self, future, and others. The Dysfunctional
Attitudes Scale is a 26-item self-report tool and is
scored based on a seven-point Likert scale. Alpha
Cronbach of this tool was 0.97, and its correlation
with the original scale was 0.97. Its predictive
validity through correlation with General Health
Questionnaire-28 scores was 0.56 [27].
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Beck Depression Inventory

It is a 13-item self-report tool that is used to
measure the presence and severity of cognitive,
emotional, and physical symptoms of depression
over the past two weeks. Items are rated on a
four-point Likert scale ranging from zero to three.
The BDI-SF has revealed good psychometric
properties and has been widely used to evaluate
major depressive disorder symptoms. A Cronbach
alpha of 0.84 has also been reported for its
internal consistency [28]. The findings were
analyzed wusing multiple regression analysis,
coefficient correlation, and structural equation
modeling. The data were analyzed in SPSS
software (version 22), Lisrel (version 8.80), and
Mplus (version 6.12) software.

Results

The sample consisted of 131 (47%) males and
137 (49.1%) females. Furthermore, 11 (3.9%)
individuals had not specified their gender. The
mean ages of male and female participants were
22.99%2.18 and 21.93+1.77, respectively. Regarding
their academic education, 187 (67%), 79 (28.31%y),
and 13 (4.6%) individuals were undergraduate
students, Mastet's students, and Ph.D. students,
respectively. Regarding their field of study, 72
(28.31%), 67 (24%), 69 (24.73%), and 71 (25.44%)
were studying humanities, engineering, basic

Table 1. Descriptive indices of research variables

science, and computer, respectively. Table 1
summarizes the descriptive indices of variables used
in the study, namely minimum value, maximum
value, mean, standard deviation, skewness, and
kurtosis.

Table 5 tabulates the model fit indices in which
cognitive bias played a mediating role between the
effects of exogenous and endogenous variables. As
can be seen, the values of the comparative fit index
and Tucker-Lewis index indices are within the
model fit range. In addition, the values obtained for
the root mean square error of approximation and
weighted root mean square residual indices are
within the scope of the acceptable model fit.
Therefore, it can be concluded that this hypothetical
model has a proper fit.

TLI: Tucker-Lewis index, CFI: comparative fit
index, RMR: root mean square residual, RMSEA:
root mean square error of approximation

Table 6 summarizes the details regarding the direct
paths of the hypothetical model with the
mediation of cognitive bias. It includes non-
standard coefficient, standard coefficient, standard
error, significance level, and the result of the
division of the standard coefficient by the standard
error which is the best index for comparing the
disruption coefficients of a model.

BIS: Behavioral inhibition system, BAS: Behavioral
activation system, CB: Cognitive bias

Mean SD Skewness Kurtosis
Behavioral inhibition system 19.77 2.57 0.105 0.314
Behavioral activation system 38.28 3.24 0.362 -0.517
Cognitive bias 58.91 17.80 -0.154 -0.793
Major depression disorder 7.40 6.51 1.10 0.437

Table 2. Correlation Matrix of Research Variables

1 2 3 4 5
Behavioral inhibition system 1
Behavioral activation system -0.102 1
Cognitive bias 0.398** -0.292*% 1
Difficulty in emotion regulation 0.267** -0.131 0.430**
Major depressive disorder 0.272** -0.278** 0.475** 0.500** 1

-( BIS

. e £ Major
\ Cognitive Bias /)———<\ Depressive >

\
\

-( BAS

Figure 1. Hypothetical model of research with the mediating variable of cognitive bias. BIS: Behavioral inhibition system, BAS: Behavioral

activation system
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Table 3. Indices of fit for the measurement model

TLI CFI

RMR

RMSEA Chi-Square

0.950 0.942

0.097

0.098 128.538

TLI: Tucker-Lewis index, CFl: comparative fit index, RMR: root mean square residual, RMSEA: root mean square error of approximation

Table 4. Standardized coefficient, standardized error, and the significance level of the observed variables

Standardized coefficient

Standardized error Significance level

Observed variables of BIS
BIS1

BIS2

BIS3

Observed variables of BAS
BAS1

BAS2

BAS3

Observed variables of Cognitive bias
CB1

CB2

CB3

Observed variables of MDD
MDD1

MDD2

MDD3

0.436
0.640
0.492

0.749
0.445
0.586

0.720
0.722
0.854

0.864
0.990
0.839

0.071 0.001
0.119 0.001
0.094 0.001
0.121 0.001
0.088 0.001
0.119 0.001
0.038 0.001
0.041 0.001
0.044 0.001
0.030 0.001
0.023 0.001
0.038 0.001

BIS: Behavioral inhibition system, BAS: Behavioral activation system, CB: Cognitive bias, MDD: Major depressive disorder

In this study, the Bootstrap test was used to
evaluate the mediating relationships. The path of
BIS to major depressive disorder was mediated by
cognitive bias with a standard coefficient of 0.692
which was significant at the level of P < 0.01. The
path of BAS to major depressive disorder with
the mediation of cognitive bias with a standard
coefficient of -0.222 was significant at the level of
P < 0.05.

Discussion

There is empirical support for the causative role of
BIS and BAS in the development of emotional
disorders, such as depression. However, the
findings of a few studies have indicated the exact
mechanism through which these biological factors
affect conditions. Research about the factors that
play a mediating role in the relationship between
bio-personality ~factors and major depressive
disorder will improve our understanding of the
etiology of this disease and lead to more effective
treatments. These findings are consistent with those
of the studies performed by Abdolmanafi et al. [29]
and Joormann and Gotlib [30]. Their results
support the robust relationships among anger,
depression, emotion regulation, and anger
rumination.

This research sought to test the structural model in
which cognitive bias mediated the influence of BIS
and BAS on depressive disorder. Based on the
findings of this study, all of the direct and indirect
impacts presented in the model were significant,
and the model itself had a proper index of fit. In the
final model, the direct effect of BIS was added to
depressive disorder; moreover, the indirect effect of
BAS on depression was not significant.

In the research model in which cognitive bias
played a mediating role, the direct effect of BIS and
BAS on cognitive bias was significant. It should also
be mentioned that the effect of BIS was mote
noticeable. The BIS is a system that has always
sought to search for intrinsic and extrinsic
threatening information in potentially threatening
situations [31]. The BIS is considered the bio-
personality basis of cognitive biases in individuals
with emotional disorders. The result of this biased
cognitive processing is the perception or
interpretation of ambiguous and new terms and
conditions in a threatening manner. This processing
type per se results in constant fear and anxiety and
avoldance of new experiences [32].

Both depressed and recovered participants obtained
lower scores on the self-report scale than controls,
suggesting a hypoactive BAS. This difference,

Table 5. Fit indices of the first structural model (with the mediation of cognitive bias)

TLI CFI

RMR

RMSEA Chi-Square

0.945 0.940

1.187

0.109 112.519

Table 6. Indices of direct paths of the model (with mediation of cognitive bias)

Path Non-standard coefficient Stan.d e.xrd Standard error Standard coefficient Level of significance
coefficient Standard error
BIS<>BAS 0.012 0.074 0.082 -0.900 0.368
BIS=CB 1.655 0.808 0.067 12.125 0.001
BAS= CB -0.506 -0.265 0.088 -3.023 0.002
218 Avicenna J of Neuro Psycho Physiology, Volume 8, Issue 4, 2021
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Figure 2. Structural Moderl of Research (with the mediation of cognitive bias). BIo: Benavioral IMhibition system, BAS: Behavioral activation

system, CB: Cognitive bias, MDD: Major depressive disorder

persisted after controlling the scores on scales of
anxiety and depressive symptoms suggesting that it
could not be explained just by the presence of such
symptoms. Results of the present study are
inconsistent with those reported by Johnson et al.
[9] that suggested no relationship between BAS
activity and depression among the general
population. However, the findings of the present
research were in line with those obtained by Kasch
et al. [8]. They used different scales to assess BIS
and BAS and found an underactive BAS in
depressed participants that remained sfigure

after the improvement of depressive symptoms.
Therefore, it seems that the BAS-MD relationship
in clinical samples is robust and independent of the
used questionnaire.

A hypoactive BAS is associated with a higher
threshold for presenting approach behavior in
response to appetitive signals and a behavioral style
characterized by a low emission of approach-related
behaviors oriented towards the achievement of a
reward. Therefore, subjects prone to depression
would be those with a general low tendency to
approach appetitive stimuli. At this point, it can be
argued that behavioral therapy for depressive
disorders based on the systematic increase of
exposure to positive activiies could base its
effectiveness on reversing the usually observed
pattern of poor approach behaviors. This intervention
has shown promising results for the treatment of MD
[11] and reduction of relapses [10].

In any case, these conclusions about behavioral
therapy are purely speculative, and specific research
on this issue should be conducted to reach any
conclusions. Furthermore, prospective studies are
also needed to clarify if BAS hypoactivity truly
represents a trait-vulnerability marker as suggested
by Kasch et al. [8] and our data or if it is a "scat"

resulting from the experience of an MD episode.
People lead their attention towards positive or
negative to adapt to their previous
experiences through information processing. Due to
the negative bias in information processing,
depressed people tend to perceive cues for sadness
ot dysphoria negatively [19] and interpret neutral or
positive information negatively as well [21].
Negative bias in information processing is a feature
of MD [24]. Dpysfunctional schemas and
consequently, dysfunctional attitudes lead people
with MD towards failures in the evaluation of life
events [20].

On the whole, these people experience more
harmful and destructive emotions, such as anger,
than nondepressed individuals. Simple and usual
anger expetiences cannot explain the quality and
quantity of this emotion in depressed people.
Results of this study showed that cognitive bias
mechanisms are useful in this relationship. People
use different coping strategies in the face of adverse
events. These cognitive biases play a crucial role in
the relationship between experiencing adverse life
events and reporting depression and anxiety
symptoms.

Studies about the relationship between BIS-based
personality traits and cognitive bias provide
additional evidence that supports the findings of
this study. For example, Deribery and Red reported
that neurotic introverts have a higher tendency for
showing bias towards negative symptoms, in
comparison with persistent extroverts. Since the
neurotic  introverts have higher BIS, and
emotionally stable extroverts have lower BIS [13],
these findings further support this hypothesis that
BIS has a significant effect on cognitive bias.
Moreover, higher levels of neuroticism ate
associated with a tendency towards frequent

events
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recalling of negative memories and thoughts about
oneself, maintaining negative beliefs about the
world and one’s ability to deal with it, and
rumination of and engagement with dysfunctional
beliefs [24].

Furthermore, a study should be conducted on
clinical or non-clinical populations to increase the
generalizability of its findings. It is suggested that
longitudinal studies be conducted to infer causal
relationships and clarify the temporal sequence of
research variables. It is better to employ different
measurement methods rather than only self-
assessment scales to represent research variables
better. For example, the cognitive homework used
to assess attentional bias and memory can evaluate
cognitive biases. In future research, using different
measurement methods, such as physiological and
behavioral ones and self-rating instruments, can
help better conceptualize variables and increase the
validity of findings.
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