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Abstract

: Cardiac surgery is one of the most important surgeries performed
these days. The aim of this study is to compare the brain-behavioral systems in
people before and after open-heart surgery.

: The present research is a descriptive study with a
comparative and retrospective causal method with purposeful sampling. The
statistical population of the study includes 210 people, encompassing 70 people who
underwent open-heart surgery, 70 volunteered for open-heart surgery and 70 other
with a history of heart diseases. The information was collected in addition to the
demographic questionnaire through the Gray-Wilson personality questionnaire.
Then, in order to analyze the collected data, statistical models of multivariate and
univariate analysis of variance were used.

: The results showed that, patients candidate for open-heart surgery scored
higher than patients who underwent surgery and the control group in behavioral
activation measure. According to the findings in the behavioral inhibition
component, there is a significant difference between the three groups. Patients who
underwent surgery received the minimum scores in active avoidance, further people
who underwent open-heart surgery received lower scores than patients who were
candidate for surgery and the control group in extinction measurement.

: Therefore, due to the decrease in the performance of the behavioral
activation system and the increase in the performance of the behavioral inhibition
system, behavioral-activation-based interventions under the supervision of
psychologists should be planned and implemented for these patients.
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Introduction

Cardiovascular disease is one of the most
common causes of disability and death in adults. In
recent decades, extensive research has been
conducted on the etiology of heart disease and the
role of psychological factors such as personality
traits, behavioral patterns, and anxiety. Cardiac
surgery is one of the most important surgeries that
is performed frequently these days. Open heart
surgery includes various types, the most common
of which is coronary artery bypass graft surgery
(CABG) and heart valve surgery. It should be
noted, however, that cardiovascular disease is
currently the most common cause of death
worldwide, in the Middle East and in Iran. Despite

medical treatment, CABG is still recognized as the
first and best choice for treatment in some patients.
Coronary artery disease is the most common cause
of hospitalization of adults and also the most
common cause of death in all parts of the world.
Surgery is a very effective intervention to get rid of
angina, improve quality of life, and increase life
expectancy. Nevertheless, it is still considered as a
very stressful, breathtaking and exhausting
experience that can have a negative effect on all

aspects of the patient. According to the
biopsychosocial model, the interaction of
biological, psychological and social factors

determines the health and disease of individuals.
On the other hand, in order to explain the
relationship between personality traits and the
susceptibility of individuals to psychological
disorders, various theoretical models such as
Eysenck and Gray theory have been used. Gary
reviewed the research literature on the theory of
sensitivity to reinforcement, and presented a
biological model of personality that includes three
brain-behavioral systems. According to Ali Moradi
study, these behavioral brain systems are the basis
of individual differences and include the
behavioral activation system (BAS), the behavioral
inhibition system (BIS), and the fight—flight
system (FFS). According to the Gary theory, BAS
acts as a behavioral stimulus in animals and
humans to achieve desires and rewards. Studies in
recent years have examined the association of the
brain-behavioral system with various disorders
such as addiction, alcohol abuse, depression;
however, considering the importance of this system
and also the few studies available in Iran, the
importance of the present study cannot be ignored;

because on the one hand, it leads to clarifying its
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effect on heart patients, and on the other hand, a
new step is taken in the study of brain-behavioral
systems in psychological as well as physical
disorders. Therefore, the present study seeks to
answer the question of whether there is a difference
in behavioral brain systems between people who
are candidates for open heart surgery before and
after surgery.

Methodology

The present study was a descriptive study with
comparative and post-event causal methods. The
statistical population of the present study includes
all patients with cardiovascular disease who are
candidates for open heart surgery in Shariati
hospital and heart center of Tehran in 2015-2016.
The statistical society was included patients with
cardiovascular disease and candidates for open
heart surgery in Shariati hospital and intensive care
units (ICU) of Tehran city in 2015-2016.

The study samples were included patients who
were admitted for non-emergency open heart
surgery in the cardiac surgery and post intensive
care unit — open heart (post ICU- OH) of Tehran
heart center hospital and the cardiac wards, cardiac
intensive care and post ICU- OH units of Shariati
hospital. There were 210 patients (3 groups, 2
experimental groups and one control group).

Sampling method was performed by available
sampling and by purposeful selection. Information
contained in the files of patients referred to Tehran
center heart hospital and Shariati hospital. For this
purpose, 105 people from the heart center hospital
and 105 people from Shariati hospital were
selected. Questionnaire was given to a group of
patients the night before surgery, and also to a
group after surgery (discharge time) and to a group
of patients with non-surgical procedures.

The tools used in this study were

1- Demographic survey questions: Personal
information questionnaire includes gender, age,

level of education, marital status, time of illness.

2- Gray-Wilson Personality Questionnaire (GWPQ):
This questionnaire was designed by Wilson Bart
and Gray in 1989. This questionnaire evaluates
the dominance and sensitivity of brain-behavioral
systems and their components and has 120
questions, of which 40 items are considered to
examine each system. Of the 40 articles related to
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the activity of the behavioral inhibition system,
20 articles related to actable avoidance and 20
articles are dedicated to the blackout have been
translated into Persian. Each of the questionnaire
questions has 3 options: yes, no and I do not
know. Regarding the wvalidity of this
questionnaire, Wilson et al. set the Cronbach's
alpha coefficient for the components of approach,
active avoidance, passive avoidance and war and
escape for men, respectively 0.65, 0.65, 0.61,
0.58, 0.61 and 0.71 and for women 0.68, 0.35,
0.59, 0.63, 0.71, 0.71, in their research, the
reliability of the questionnaire by Cronbach's
alpha method was calculated 0.72 for the BAS
and 0.74 for the BIS.

Results

The required data were analyzed by SPSS-23
software. The results showed that the mean and
deviation of the experimental group scores in
the passive avoidance pre-test were 10.25 and
1.73, respectively, and in the post-test were 10.22
and 1.49. The distribution of experimental group
scores in passive avoidance in terms of skewness

and elongation is in the range of two standard
deviations and is normal. The mean and deviation

of the control group scores in the passive avoidance
pre-test are 11.27 and 1.43, respectively, and in the
post-test are 11.20 and 1.46. The distribution of
control group scores in passive avoidance in terms
of skewness and elongation is in the range of two
standard deviations and is normal. The mean and
deviation of the scores of the control group in the
pretest pre-test are equal to 10.04 and 1.57,
respectively, and in the post-test are 9.68 and 1.56.
The distribution of control group scores in passive
avoidance in terms of skewness and elongation is
in the range of two standard deviations and is
normal.

The mean and deviation of the experimental
group scores in the active avoidance pre-test are
9.35 and 1.8, respectively, and in the post-test are
12.87 and 1.08. The distribution of experimental
group scores in active avoidance in terms of
skewness and elongation is in the range of two
standard deviations and is normal.

The mean and deviation of control group scores
in the active avoidance pre-test were 10.34 and
1.43, respectively, and in the post-test were 9.55
and 1.16. The distribution of control group scores
in active avoidance in terms of skewness and
elongation is in the range of two standard
deviations and is normal.

Table 1. Evaluation of Levene's test in behavioral brain systems

Variables F Degrees of freedom 1 Degrees of freedom 2 Significance level
Approach 2.56 2 207 0.52
Active avoidance 2.87 2 207 0.13
Passive avoidance 2.54 2 207 0.09
Blackout 2.40 2 207 0.15
Table 2. Multiple comparisons in post-test dimensions of brain systems
difference in Standard Sienifi 95% difference distance
Dependent Group I Group J averages andar lgnuicance . C e .
a-J) error level Low limit High limit
Approach 2 Con.trol Experiment -1.740 0.478 0.000 3.280 8.413
Experiment Control 1.740 1.234 0.000 -8.413 -3.280
Active Control Experiment -3.32 0.782 0.000 3.677 6.928
avoidance 2 Experiment Control 3.32 0.782 0.000 -6.928 -3.677
Passive Control Experiment 0.980 0.269 0.000 4.620 8.238
avoidance 2 Experiment Control -0.980 0.269 0.000 -8.238 -4.620
Blackout 2 Control Experiment -1.010 0.277 0.000 3.503 9.154
Experiment Control 1.010 0.277 0.000 -9.154 -3.503

According to the Levin test statistics calculated
in the subscales of the behavioral brain system,
which are not statistically significant at the level of
0.05, it can be said that the same variance of error
has been observed.
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The results of Table 2 show that the mean
scores of the experimental group in the approach
(11.42) are higher than the mean of the control
group (9.68) lower than the mean of the control
group. The mean scores of the experimental group
in active avoidance (12.87) are higher than the
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mean of the control group (9.55) lower than the
mean of the control group.

The mean scores of the experimental group in
passive avoidance (10.22) are lower than the mean
of the control group (11.20) lower than the mean
of the control group. The mean scores of the
experimental group in blackout (10.62) are lower
than the mean of the control group (11.63) lower
than the mean of the control group.

Discussion

There is a significant difference between the
three groups in behavioral activation subscales that
include active avoidance and avoidance. In other
words, according to F = 57.68 in the subversion
subscale and F = 145.36 in the active avoidance
subscale at the statistical level of 0.05; there is a
significant difference between the three groups.

Compared to subjects who underwent surgery and
the control group, subjects who volunteered for
open heart surgery scored higher on the approach
associated with actively seeking rewards. Also,

open heart surgery volunteers in the avoidance
subscale, which indicates a specific behavior to
avoid punishment, have higher scores than those
who underwent surgery and the control group,
according to F = 10.34 in passive avoidance.
Indicating that punishment was avoided through
inactivity or surrender, subjects who underwent
surgery scored lower. Also, subjects who
underwent open heart surgery scored higher on the
blackou subscale than subjects who volunteered
and those in the control group. Findings of the
present study with the result of the research of
Sadeghi et al. which indicates the difference
between behavioral brain systems in people with
cardiovascular disease, Tajrishi et al. which shows
the difference in heart rate according to the
function of the brain system Their behavior refers
to Akbari et al. in that it emphasizes the difference
between the function of the brain activation system
and behavioral inhibition in sick people compared
to normal people. Because according to some
studies, among the personality traits of people with
heart disease are irrational targeting, inflexibility,
obsessive-compulsive tendencies, competitiveness
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that together with the formation of behaviors to
achieve the expected rewards even when They are
not according to one's ability. Based on this, it can
be argued that the cystic brain associated with
anxiety processing can directly and indirectly
prepare a person for physical and psychological
illness. These findings confirm the theory of the
brain-behavioral  system  that  psychiatric
dysfunction due to function (hyperactivity or
inactivity) is one of the systems with their
interactions. Thus, the behavioral activation
system and the behavioral inhibition system can
explain a wide range of disorders. It is suggested
that due to the decrease in the performance of the
behavioral activation system and the increase in
the performance of the behavioral inhibition
system, interventions based on rehabilitation and
behavioral activation should be designed and
implemented for these patients under the
supervision of psychologists. Also, similar studies
have been conducted on the function of the
inhibition and behavioral activation system among
other patients with chronic physical diseases.
Implementing timely interventions has taken steps
to prevent recurrence and occurrence of these
diseases in others.

Conclusion

Therefore, according to the results, in open
heart surgery candidates, it is recommended to use
timely and practical interventions before heart
surgery and in the recovery period for these
people. Also, due to the decrease in the
performance of the behavioral activation system
and the increase in the performance of the
behavioral inhibition system, interventions based
on behavioral activation should be planned and
implemented for these patients under the
supervision of clinical specialists.
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