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Background: The behavioral inhibition system (BIS) and behavioral activation system (BAS),
which primarily underlie emotions and behaviors, are associated with borderline personality disorder.
However, the reasons behind these associations in adolescents require further exploration.

Aims: The present study aimed to investigate the role of brain inhibition/activation systems
(BIS/BAS) in impulsivity with a mediating role of emotion dysregulation in female vocational school
teenagers with borderline personality disorder.

Methods: The current descriptive-correlational study was conducted on a statistical population of all
female students of technical vocational schools with borderline personality disorder in District 5 of
Tehran. Thus, 176 female students of technical and vocational schools were selected through
purposive sampling. Data collection tools included the Borderline Personality Scale (STB) by
Jackson and Claridge (1991), Behavioral Inhibition System (BIS)/ Behavioral Activation System
(BAS) questionnaire developed by Carver and White (1994), Barrett impulsiveness scale (2004), and
Gratz and Roemer's Emotion Dysregulation Scale (2004). Data were analyzed by structural equation
modeling with Smart PLS software using the Partial Least Square method.

Results: According to the results, the indirect effect of brain activation/inhibition systems on
impulsivity with the mediating role of emotion dysregulation was 0.523 and significant at the 0.05
level (p< 0.05). The direct effect of brain systems on emotion dysregulation and impulsivity was
0.436 and 0.463, respectively, which was significant at the 0.05 level (p< 0.05). The direct effect of
emotion dysregulation on impulsivity was 0.524 and significant at the 0.05 level (P< 0.05).
Conclusion: As shown in this study, there was a significant relationship between the sensitivity of
brain systems in emotion dysregulation and subsequently impulsivity. Thus, impulsivity-prone
teenagers and students should be identified to provide them with preventive interventions (e.g.,
coping strategies and strengthening protective factors such as individual, social, and family support).
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Introduction

Personality disorders are chronic (long-term)
dysfunctional patterns of behavior that are inflexible,
common, and lead to social issues and distress (Lee et
al, 2022). A borderline personality disorder is a
mental health condition characterized by severe mood
swings, instability in interpersonal relationships, and
impulsivity (Smith et al, 2021). Patients with
borderline personality disorder are borderline
neuroticism and psychosis characterized by
instability of emotional state, mood, behavior, object
relationships, and self-concept (Rajabi et al, 2023). In
2017 studies conducted by Jensen et al. in non-
hospitalized adolescents, the prevalence of this
disorder in those under 18 years old was 2.4% (Jensen
et al, 2017).

A study by Lee et al. (2022) also confirmed the
position that impulsive behaviors are characteristic of
people with borderline personality disorder.
Impulsivity is the ability to answer quickly and
incorrectly before the time it takes to respond to a
problem. Failure in inhibition or deterrence is
associated with attention and impulsivity constructs
and leads to impulsive behaviors in the individual.
The person responds before they understand the task
or have enough information to respond, and
distracting stimuli are easily distracting (Martin et al,
2019).

Barton et al. (2021) identified borderline personality
disorder with three categories of symptoms:
emotional  dysregulation,  dysregulation, and
malregulation in interpersonal relationships. Based
on emotion regulation theories, emotional
dysregulation is a multifaceted construct consisting of
difficulty in identifying emotions and distinguishing
between sensations and bodily sensations related to
emotional arousal (Lyvers et al, 2016).

The study of Ershadi Manesh and Bagian Kulemarzi
(2024) aimed at the Inhibition and Activation
Systems of Behavior and Suicide Mediating Role of
Cognitive Emotion Regulation The findings indicate
that the proposed model fits with the data well. The
results of path analysis showed that the BAS/BIS
systems explain 27% of the variance of maladaptive
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CER and 61% of the variance of adaptive CER. In
addition, maladaptive CER, BAS, and BIS explain
65% of the variance of suicide attempts.
Investigating this  fundamental structure in
combination and understanding the neurological
mechanisms of behavioral activation and behavioral
inhibition systems have an important role in reducing
emotional dysregulation (Ershadi Manesh and Bagian
Kulemarzi, 2024). Jackson proposes five emotion
systems: The behavioral activation system by seeking
rewards activates feelings of pride and hope in
reward, despite danger or threat, and is known as the
arousal system, consisting of two components:
confrontation and active avoidance. The components
of the behavioral inhibition system are passive
avoidance and blackout. Passive avoidance indicates
a person's inactivity or surrender to avoid
punishment <and silence indicates stopping behaviors
that are not rewarding. In response to unconditional
and unconditional unpleasant stimuli, the fight-or-
flight system activates the avoidance and escape
behavior, and attributes the fear and excitement to it,
which is the component of the fight and flight
(Sanchez-Rodriguez et al, 2021).

In conclusion, the existing theoretical bases and
experimental studies indicate that individual
differences in the sensitivity of brain activation and
inhibitory systems in emotional and impulsive
functions that underlie a wide range of psychological
injuries can affect each other. Now, according to the
above, the question arises whether brain activation
and inhibitory systems (BIS/BAS) affect their
impulsivity behaviors in high school girls with
borderline personality disorder. How can we explain
the role of emotional dysregulation in relationships
between variables?

Method

The research is descriptive-correlational. Its
statistical population includes all female students of
vocational, and technical schools with borderline
personality disorder in District 5 of Tehran. The
borderline personality disorder questionnaire was
administered to 1200 female students to determine the
size of the statistical sample, and the students who
scored above 14 were diagnosed as borderline
personality disorder students. The conclusion criteria
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were: full consent to take part in the research,
studying in the girls' schools of the vocational, and
technical schools in District 5 of Tehran, and score
over 14 (the cut-off point of the borderline personality
disorder questionnaire. 176 people were identified
and selected as the sample size. The sampling was
purposeful. The data collection tool comprised the
Jackson and Claridge Borderline Personality
Disorder Questionnaire (1991), White and Carver
Brain  Activation and Inhibition  Systems
Questionnaire (1994), Barrett et al. Impulsivity
Questionnaire (2004), and Gratz and Roemer
Difficulties in Emotion Regulation Questionnaire
(2004). Jackson and Claridge designed the borderline
personality scale (STB). It comprises 18 items that are
answered by yes/no. This scale had 18 questions to
which 6 more items were added to cover the DSM-
IV-TR definition of borderline personality disorder.
Therefore, the STB scale has 24 items. Barrett et al.
created the impulsivity questionnaire; it includes 30
closed-ended questions with a four-point Likert scale
(from never (1) to always (4)). Gratz and Roemer
designed a  difficulty-in-emotion  regulation
questionnaire with 36 questions. The spectrum of the
questionnaire is on a 5-point Likert scale from 1to 5
(never, sometimes, half of the time, most of the time,
almost always). This questionnaire includes 6
subscales. The structural equation modeling method
with Smart PLS software was used to analyze the data
through the partial least square (PLS) method based
on variance.

Results

The sample under study is 176 female students of
vocational and technical schools with borderline
personality disorder in District 5 of Tehran. 27.3% of
them are in first grade, 30.7% in second grade, and
39.8% in third grade. The descriptive results of the
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overall scores of the questionnaires of brain activation
and inhibition systems, impulsivity, and difficulties in
emotion regulation of students showed that the mean
of brain activation and inhibition systems was 49.14,
impulsivity was 40.04, and difficulties in emotion
regulation was 74.97.

The coefficient of determination (R2) and predictive
correlation index (Q2) were used to evaluate the
structural model. The value of the adjusted coefficient
of determination for the dependent variables of brain
activation and inhibition systems, impulsivity, and
difficulties in emotion regulation was above 0.33.
This means that these variables, along with the
difficulties in the emotion regulation variable have
explained approximately 27.4%, 30.2%, 37.7%, and
35.9% of the changes in these variables, and the
changes in the mentioned variables were because of
the difficulties in the emotion regulation variable.
Therefore, the model is powerful in structure. The Q?
criterion for the difficulties in emotion regulation
variable is 0.174, for the brain activation and
inhibition systems 0.201, for the impulsivity 0.168; it
is above the average value, which shows a predictive
power over average for this model. The chi-square
index is used to evaluate the overall fit of the
measurement model. Of course, this index is subject
to the sample size and when the sample size is high,
it shows the appropriate fit of the model, so, the Chi-
square/df index is reported in most cases. The value
of this index is suitable considering that the degree of
freedom of the model is 2.29 (below 3). (Tabachnick
and Fidell consider the value between 1 and 1.2
suitable for this index).The following figure and table
present the results of implementing the initial model
for standardized coefficients, and the standard form
along with some main indices of the model fit.
exclusion criteria from the study.

Table 1. Descriptive findings of research variables

Variables M SD Variance ~ Minimum  Maximum
Inhibition/Activation Systems (BIS/BAS)  49.14  10.82 117.17 23 59
Impulsivity 40.04 18.07 326.62 15 69
Difficulties in Emotion Regulation 7497 1754 307.78 39 113

Table 1 shows the total scores of brain activation and
inhibitory systems, impulsivity behaviors, and
difficulties in emotion regulation among students in
which the mean of brain activation and inhibitory

systems (49.14), impulsivity behaviors (40.04), and
difficulties in emotion regulation (74.97) were
obtained.
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Table 2. Coefficients and significance of factor loadings of measurement models

Main paths of the model ®

t

P Effect conformation

Direct Indirect
BIS/BAS- Emotional dysregulation- Impulsivity ~ -0.523  39.867  P<0.001 *
BIS/BAS- Emotional dysregulation -0.436  53.298  P<0.001 *
BIS/BAS- Impulsivity -0.463  47.873 P<0.001 *
Emotional dysregulation- Impulsivity 0.524 48.412  P<0.001 *
According to Table 2 and as the results reveal, the activation system in reducing impulsivity and

indirect effect of brain activation and inhibition
system on impulsivity with the mediating role of
emotional dysregulation is 0.523 and is significant at
0.05 level (p< 0.05). The direct effect of brain
activation and inhibition on emotional dysregulation
is 0.436 and is significant at the 0.05 level (p< 0.05).
The direct effect of brain activation and inhibition on
impulsivity is 0.463 and is significant at the 0.05 level
(p< 0.05). The direct effect of emotional
dysregulation on impulsivity is 0.524 and is
significant at the 0.05 level (p< 0.05). Thus, the
research hypothesis is significant at the 0.05 level
(p< 0.05) and is confirmable.

Conclusion

The findings showed a significant relationship
between brain activation and inhibition systems
(BIS/BAS) in impulsivity with a mediating role of
emotional dysregulation in vocational school
adolescent girls with borderline personality disorder.
We can identify adolescents and students prone to
impulsivity by evaluating the sensitivity of
individuals in the behavioral activation system, to
provide preventive interventions (such as providing
coping strategies and strengthening protective factors
such as social and family support) for this group of
individuals. Satisfying the needs of the development
stage of adolescence, such as diversity seeking,
novelty seeking, and excitement seeking, suitably
under the norms and values of society, will play an
important role in preventing failure and ultimately the
occurrence of impulsivity in adolescents. The
research results show the role of the behavioral
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emotional dysregulation. Therefore, the researchers
suggest that families be given information about the
role of reward systems in the healthy upbringing of
children and their role in reducing impulsivity and
emotional dysregulation. The role of the brain
inhibition system is of role in the occurrence of
impulsivity, so parents must have sufficient
information about the role of frightening stimuli and
punishment and their effect in the occurrence of
impulsivity so that they can prevent the occurrence of
these behaviors and their abnormal consequences
during adolescence.
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