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Abstract: In recent years, researchers conceptualized BPD as a biological specially brain disorder.
Crowell’s revised biosocial model of BPD has stated that interaction of bioclogical vulnerabilities specially
frontolimbic dysfunctions with personality and temperamental factors play an important role in behavioral,
cognitive and emotional symptoms of BPD. In order to study of relationships between absolute power of alpha
n frontal with temperament and character for predicting of self mjury behavior of BPD, 50 males with BPD and
history of non suicidal self injuring behavior completed Temperament-Character Tnventory-125 (TCI-125). EEG
recorded with a 32 channels DC amplifier and acquisition software. Data analyzed by Multivariate Regression
Method. Results indicated that there are significant correlations amoeng frontal alpha power (r = -0.85, p = 0.001),
novelty seeking (r = 0.45, p = 0.01), harm avoidance (r = -0.66, p = 0.001), cooperativeness (r = -0.38, p = 0.01)
and self transcendence (r = 0.36, p = 0.01) with self injuring. Regression analysis showed that frontal alpha
power, novelty seeking, harm avoidance and persistence predicted self injuring behavior (R = 0.89, R* = 0.79).
The present study provides support for the validity of Crowell’s Model of BPD as predictors of self injuring
through frontal finction and personality factors especially, frontal dysfunction and temperamental factors
appear to have a significant influence on self injuring in BPD.
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INTRODUCTION Tacob et al., 2008, Kunert et al., 2003).

Researchers

Borderline Personality Disorder (BPD) is a persistent
and severe mental disorder which affects approximately
1-6% of individuals in the commumty (Grant ef ai., 2008,
Coid et al., 2006, Samuels et al., 2002) and up to 20% of
psychiatric inpatient samples (Skodol et al., 2002). Tt has
a heterogeneous constellation of symptoms characterized
by a variety of symptoms like a pervasive pattern of
instability of interpersonal relationships, self-image, high
rates of recurrent suicidal behavior, affective instability,
feelings of emptiness and high rates of comorbid mental
disorders (Barlow and Durand, 2012; Millon et al., 2004).
Among these, increased impulsiveness and emotional
instabilities have received special attention as central
features of this disorder (Paris, 2007) which manifests
themselves 1n severe self-harmmg behaviors (Linehan,
1993). In other words, approximately three quarters of BPD
patients are engaging in suicidal behavior (Black et al.,
2004; Paris et al., 2004; Zanarim ef ai., 2004) with up to
10% eventually committing suicide (Lieb et al., 2004). BPD
patients reported more impulsivity than healthy volunteer
and patients with Axis T disorders (Paris et al, 2004;

indicated that self injury is a behavior that terminates
states of negative affects (Schmahle et al, 2004;
Coid, 1993; Russ et al,, 1992). Therefore, self injuring
behaviors related to emotion dysregulation. Emotion
dysregulation 13 defined as a person’s failure to modify
emotions that leading to context mappropriate emotions
and behaviors (Gratz and Roemer, 2004).

Currently, the etiology of BPD 1s poorly understood,
in fact it is well recognized that BPD, results from complex
biosocial interactions that begin in early childhood
(Crowell et al., 2009, Beauchaine ef al., 2009) and its
biological basis remains largely unknown. There 1s still an
ongoing  debate on the neuwrobiological and
newropsychological mechanisms underlying BPD.

As seen in BPD patient, impulsivity 1s associated
with underlying neurclogical impairments such as
serotonergic pathways dysregulation and dysfunctional
of frontal circuits specially in voluntary regulation of
negative emotion (Kraus ef al., 2010, Koenigsberg ef af.,
2009, Guutart-Masip et af., 2009, Goldin et al., 2008,
Minzenberg et «al, 2008). Other research findings
indicated that prefrontal cortex exhibit hypometabolism
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(Soloff et al., 2003). Because of the main function of
frontal cortex in regulation of emotion and impulsivity, the
hypothesis straights that dysfunction of this cortex may
underlies some typical severe behavioral problems such
as self-injuring behaviors of BPD.

Among different methods of assessing brain
activation, cne of the best methods 1s the EEG. Because
1t 15 a relatively inexpensive and non-invasive method to
examine mental processes that reflects the temporo-spatial
pattern of synchronized cortical activity. There is
mcreasing data about neurological dysfunctions m BPD
patients however a few researches have been conducted
to evaluate cortical dysfunctions by QEEG analysis
especially in BPD patients.

Now-a-days, scientists believe that mteraction of
genetically and environmental factors results in
vulnerability to psychopathology. One of the most
important theories which describe the interaction factors
together 13 Clominger (1987)"s Biosocial Theory. He tries
to describe personality from biosocial perspective who
postulates four temperament and three character
dimensions. Harm Avoidance (HA), Novelty Seeking
(NS), Reward Dependence (RD) and Persistence (P) are
the temperament dimensions which regulate automatic
emotional reactions based on neurobiological functions.
The three character dimensions Self-Directedness (SD),
Cooperativeness (C) and Self Transcendence (ST) include
both a cognitive perspective about self and an emotional
perspective based on social experiences (Cloninger et al.,
1993).

This model was based on the assumption that
personality 1s composed both by traits that are heritable
and stable throughout life and traits that are influenced by
socio-cultural learning and mature throughout life.
Clomnger (1987)s Model personality categorized BPD
with histrionic personal disorder in same category which
including high NS, low HA and high RD. Other
researchers showed that BPD patients have high NS, HA
and moderate RD (Calati et al., 2008; Joyce ef al., 2003,
Pukrop, 2002). Others proposed that there are
relationships between suicidal behaviors with low RD, P,
SD, C and high ST (Brezo et al., 2006).

Totally, self injuring behavior 1s prevalent finding in
clinical feature of patients with BPD that impulsivity and
emotional dysregulation plays an important role in self
injuring. On the other hand, findings showed that
frontolimbic dysfunction 13 the mam neurological
mmpairments i BPD  patients” especially impulsive
behaviors of them. But there is a little literature about
alpha power in frontal areas cortical dysfunction of
patients with BPD especially by QEEG and its relationship
with personality dimensions.
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The extend the
multidimensional nature of self mjuring behavior i patient
with BPD determine whether there is a relationship

present study sought to

between alpha absolute power mn frontal lobe and
temperament-character with self injuring behavior of BPD.

MATERIALS AND METHODS

Participants: About 50 hand writhed male patients
between the ages of 18 and 45 (mean age 28.6 years,
SD =7.34) who met BPD critena according to DSM-IV-TR
(APA, 2000) recruited over a period of 1 year in a
specialized Razi Psychiatric Hospital inpatient climc of the
Tabriz Umversity of Medical Science by using Structured
Clinical Interview for DSM-TV Axis IT Disorders (SCTD-IT)
(First et al., 1997) criteria for BPD. All climcal and SCID-IT
interviews were conducted by an experienced psychiatrist
and a clinical psychologist previously trained in the use
and scormg of this mterview. Subjects were excluded if
any of the followings were detected: schizophrenia or
other psychotic disorders, current severe substance
abuse or dependence, major depression, history of Electro
Convulsive Therapy (ECT), neurclogical or general
medical disorders, head trauma, severe organic illness or
mental retardation and ADHD. Medication was stable and
matched during the last 2 weeks before examination. After
complete description of the study to the subjects, written
informed consent was obtamed.

Measures

Temperament and Character Inventory-125 (TCI-125):
This inventory is the tool designed based on the
psychobiological theory of Cloninger et al. (1994) to
account for individual differences in both normal and
pathological behavior patterns. The scores have been
calculated according to the manual. Tt consists of 125
questions with a true-false answer format. The mean
values and standard deviations for each scale were
respectively for NS:8.97 (2.59); HA: 9.87 (2.95),RD: 11.92
(2.96);, P: 2.53(1.34), SD: 11.82 (3.59), C: 14.47 (4.83) and
ST: 9.79 (2.75). Finally, Cronbach’s alpha was calculated
for each subscales NS (0.71), HA (0.73), RD (0.69), P (.071),
SD (0.78), C(0.81) and ST (0.76).

Personality Assessment Inventory-Borderline Features
Scale (PAI-BFS): Participants completed an adapted
Persian Version of PAT-BFS (Morey, 1991) which consists
of 24 items in with four response categories (0, false, 1;
slightly true, 2; mainly true and 3; very true) that reflects
four characteristics of BPD: Affective Instability (AT),
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Tdentity Problems (TP), Negative Relationships (NR) and
Self Harm (SH). For the purpose of the present study only
the SH subscale was used with an internal consistency of
0.73 for the current sample. The mean value and standard
deviation for this scale were 15.97 (3.57).

EEG recording and quantification: The EEG was recorded
with a 32-channel DC amplifier (SynAmps System) of the
mternational 10-10 system ncluding the earlobes (Al, AZ)
and acquisition software (Neuroscan 4.2). An ElectroCap
with Ag/AgC] electrodes was used to record EEG. Prior to
the placement of electrodes, the expected electrode sites
on the participant’s scalp and face were cleaned with
alcohol and gently abraded. An offline common average
reference was successively computed in order to limit the
problem of signal-to-noise ratio. The data were recorded
using sampling rate of 500 Hz with a frequency band
of 0.1-40 Hz. Only artifact-free trials were considered. The
digital EEG data were band-pass filtered in alpha
frequency bands (8-12 Hz) by using a fast Fourier
transform of the data. Because the goal was consider
alpha power in frontal lobe, after artifact removing, mean
of absolute power in 6 electrodes including Fpl, Fp2, F3,
F4, F7, F8 were calculated. The mean value and standard
deviation for all patients in frontal site were 1.53 (0.66).

Data analysis: EEG data were log transformed to
approximate normality. The Shapiro-Wilk test was used to
confirm normality of the transformed data. Multiple
regression analysis was used to analyze predictability of
self injury behaviors by frontal alpha power and
temperament-character. Researchers consider p<t0.05 to be
significant. Other statistical methods such as Pearson’s
correlation were used where mdicated in the text.

7 (3): 141-147, 2012
RESULTS AND DISCUSSION

Results of Pearson’s correlations between TCI and
alpha power in frontal with self mjury behavior are shown
in Table 1. Significant positive correlations appeared
between alpha power in frontal and the three TCI
subscales (HA, SD and C) and sigmficant negative
correlations appeared between alpha power in frontal and
NS, RD and ST. But there is no significant correlations
between alpha power in frontal and P.

Also, the positive correlation between SH with NS
and ST was sigmficant whereas the sigmficant negative
correlations appeared between SH with alpha power in
frontal, HA and C. Results indicated that correlations
between SH with RD, P and 3D were not significant.

The results of the hierarchical regressions are
shown in Table 2. Results indicated that alpha power and
temperament character characteristics predicted self
injuring behavior of borderline personality with 0.89
multiple correlational coefficient. Self injuring behavior
was best predicted by alpha power in alpha, HA and P
negatively and by NS positively. Results revealed that
character subscales of TCI could not predicted self imury
behavior.  Regression  analysis  suggested  that
neurophysiologic variables such as alpha power and
temperament could predicted self injury and character was
not significant anymore.

The purpose of the present study was to examine
relationships between alpha power in frontal and
Cloninger’s temperament-character with self injuring
behavior in borderline personality disorder.

As expected, self injury behavior was predicted by
alpha power in frontal site (jointly with temperament
scores). The results mdicated that there 1s significant

Table 1: Correlation between temperament-character, alpha power and self injury

Variables o NS HA RD P SD C ST
NS -0.31 -

HA 0.64 -0.33 -

RD -0.31 0.10 -0.28 -

P -0.15 0.08 -0.27 0.26 -

SD 019 022 -0.30 0.07 0.32 -

C 0.50 -0.19 0.33 -0.10 -0.28 0.25 -

ST -0.46 0.07 -0.21 0.15 -0.10 -0.20 -0.18 -
SH -0.84 045 -0.66 0.16 0.09 -0.07 -0.39 0.36

Table 2: Regression analysis for prediction of self injury by alpha power and temperament character

Variables B B t-values Sig. R R?

o -3.76 -0.70 914 0.001 - -
NS 0.21 015 3.05 0.01

HA -0.26 -0.22 3.23 0.01

RD -0.10 -0.08 1.79 NS - -

P -0.37 -0.14 2.70 0.01 0.89 0.79
SD 0.05 0.05 Q.70 NS - -

C 0.05 Q.07 011 NS

ST -0.03 -0.02 0.45 NS
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negative relationship between alpha power in frontal and
self injuring behavior of BPD. It means that decreasing in
alpha power n frontal result n more self injuring behavior
i BPD patient. This finding has therapeutic importance
which increasing alpha power in frontal cause to decrease
m BPD symptoms, especially self imuring behaviors.
Previous findings about cortical response revealed that
alpha band oscillations were related to the emotional
processing (Balconi et al., 2009, Knyazev, 2007). In other
words, alpha in frontal has critical role in emotional
processing. So, according to Linehan (1993)’s biosocial
theory and Crowell et al. (2009)’s revised model, BPD is

emotion dysregulation disorder. Because self mjuring 1s

consequence of emotion dysregulation therefore it could
understand that there significant relationship
between alpha power in frontal lobe and self imuring
behavior of BPD.

Also according to approach-withdrawal model,
frontal cortical activity specially m alpha band has
important role in producing emotional responses and
behavioral (approach withdrawal
tendencies) (Balconi and Pozzoli, 2007; Schupp et al.,
2006). For the reason that anger is most important
predictor of self injury and suicidal behaviors also
because anger is an approach motivation, the relationship

1s

tendencies or

of anger and frontal cortical activity seems logical. On the
other hand, alpha power m frontal site has significant role
i information processing. As Klimesch et al. (2007)
proposed alpha 1s an active phenomenon but reflects a
certain type of top-down process. Synchronization in the
alpha, frequency range helps neurons m distributed
networks to effectively activate common target cells. This
timing mechanism plays an important role in the top-down
control of cortical activation. Inhibition helps to establish
a highly selective activation pattern. This hypothesis is in
line with one of the critical hypothesis of Crowell et al.
(2009)’s model that BPD symptoms produce by distorted
mformation processing’s which driven from emotional
dysregulation.

The results revealed that NS, HA and P are the best
predicting factors for self injuring behavior. Previous
researches indicated some temperament-character factors
can predict self injuring such as novelty seeking and harm
avoidance (Joyce et al., 2003; Pukrop, 2002; Korner et al.,
2007). These results indicated that temperamental traits
like NS, HA and P could be a predictor of biopsychologic
predisposion to behavioral disturbances like self injuring
behavior in BPD. NS results in exploratory behaviors and
approaching to novel stimuli. Cloninger (1987) postulated
one of the characteristics of BPD patients 13 high NS, he
categorized BPD patients m the borderline/histriome type
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who seeking attention, stimulation and tending toward
recklessness and mmpulsivity. The results are congruent
with Clomngers prediction.

Negative relationship between HA and self injuring
behavior 13 congruent with HA definition as respensible
for mhubition of behaviors. As described before, HA
relates with behavioral intlubition in front of potentially
dangerous stimuli and to anticipate negative effects
(Cloninger, 1987). Higher HA is one of the personality
traits that differentiate suicide attempters (Calati et al.,
2008; Giegling et al., 2009, Favaro et al., 2008; Evren and
Evren, 2006). Findings showed that
neurotransmitter  and genetically

serotonin
like
polymorphisms of 5-H724 genes have central role in
patients with suicidal behaviors (Giegling et al., 2006;
Roggenbach et al, 2002). On the other hand, research
evidences revealed that serotomin as a more important
neurotransmitter plays central role in fluctuations of HA
(Boz et al, 2007, Serrett ef af., 2007). Also other findings
that revealed antidepressant diugs which decrease BPD
negative emotions and behaviors, act on the serotonin
system (Boz et al., 2007).

Also P indicates hard working and stable individuals
who have tendency to pursuit of desired goals
(Cloninger et al., 1993). Results indicated that self injuring
behaviors were predicted negatively by P. This result 1s
congruent with BPD phenomenology which BPD patients
suffer from chromc feelings of emptiness, identity
disturbances and occupational mstabilities (Barlow and
Durand, 2012). Because BPD patient can not set logical
goals for themselves and P indicates persons who have
sustained pursuit for reaching to their goals, the
acceptable result 13 that P predicted BPD features
negatively.

As seen in this results, none of the character traits
predicted self injuring behavior. This finding is congruent
with the Cloninger et al. (1993)’s postulations which low
traits in characters are core characteristics in personality
disorders. These results suggest that neurobiological
based factors could predict self injuring behaviors of BPD
better than environmental factors. In other words, imate
aspects of personality in comparison with acquired
aspects, related to self injuring behaviors of BPD.

The results of this study lend support to the
importance of the interaction between psychobiological
factors and neurological functions in the manifestation of
BPD features. The interaction between cortical functions
especially in alpha band in frontal lobe and temperamental
factors of personality was a significant predictor of self

it’s roots

iyjuring behaviors of BPD which 1s one of the most
important features of this disorder. This mteraction
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predicted a significant amount of variance (79%) of self
mjuring behaviors of BPD. These results suggest that
neurological factors and psychological factors with
neurobiological basis are the most important factors in the
mamnifestation of borderline personality pathology. This
finding 1s in favor of Gunderson (2009)’s that postulated
BPD is a good prognosis brain disease. The results carry
a variety of implications for the conceptualization,
assessment, diagnosis and treatment of BPD.

However, these results can help to develop new
strategies in therapeutic procedure of BPD specially in
decreasing self injuring behaviors. Evidences indicated
that Dialectical Behavior Therapy (DBT;, Linechan, 1993) 1s
the most frequent treatment for BPD. Because DBT 1s
based upon Linehan’s theory of BPD,
dysregulation 1s at the core of the therapy. Treatment
primarily focuses on teaching patients more effective
ways of regulating their emotional states and coping with
distress, instead of relying on maladaptive copimng
strategies such as self harm, substance abuse or other
impulsive  behavior. The indicated  that
neurological factors are the fundamental in self injuring
behaviors, in other words disinhibition and emotional
dysregulation of BPD patients have biological causes. So,
it is necessary to use of techniques like neurofeedback in
treatment of BPD.

emotional

results

CONCLUSION

The present study provides support for the validity
of Crowell’s model of BPD as predictors of self injuring
through frontal function and personality factors
especially, frontal dysfunction and temperamental factors
appear to have a significant mfluence on self injuring in
BPD.

LIMITATIONS

The main limitation of this study that should be
acknowledged was little sample size. These limitations
first causes from the including and excluding criteria,
second because he sample was recruited i a specialized
research centre, patients receipted there who suffer from
severe symptoms. Gender, age, education and other
psychiatric disorders were controlled for in the samples
and this fact could be considered strength.
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