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Abstract

Background: Borderline personality disorder (BPD) is a severe psychiatric disorder with multiple psychopathological
domains; so studying the correlation of clinical or behavioral data with underlying structural and functional
neurological findings in BPD is the focus of interest in recent years.
The aim of our study was to compare the presence of neurological soft signs (NSS) in patients with borderline
personality disorder with their presence in normal controls, and to correlate the severity of different symptoms of
BPD with the presence of NSS through a case-control study which was conducted on 30 patients and 30 matching
controls recruited from Al Kasr Al Ainy Hospital, Cairo University, Egypt. All subjects were assessed by the Borderline
Personality Questionnaire, the Barratt Impulsivity Scale-11, the Brief Non-Suicidal Self-Injury Assessment tool, and the
Cambridge Neurological Inventory.

Results: The BPD group had significantly higher total NSS scores, primitive reflexes subscale score, and sensory
integration subscale scores. There was also a positive correlation between NSS and overall severity of borderline
symptoms.

Conclusions: The increased rates of NSS were associated with specific clinical symptoms in BPD including
suicidality, self-harm, emptiness, and quasi-psychosis. Impulsivity was found to have the highest correlation with
NSS.

Keywords: Borderline personality disorder, Neurological soft signs, Impulsivity, Suicidality, Self-harm
Background
Borderline personality disorder (BPD) is a severe and
heterogeneous mental disturbance connoted by a pattern
of identity diffusion, interpersonal disturbances, and
chronic instability, with episodes of severe affective and
impulsive discontrol [1].
This disorder is a leading contributor to the burden of

disease in the community as it is associated with adverse
long-term outcomes that include severe and continual
functional disability [2], physical ill health [3], and pre-
mature mortality [4].
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Up till rather recently, relatively limited data existed
on the structural and functional neurological manifesta-
tions of BPD; therefore, studying the correlation of clin-
ical or behavioral data with the underlying neurological
findings in BPD has been always an area of interest for
researchers with the advances of knowledge [5–7].
While there was no specific focal neurological deficit

identified in patients with BPD [8], there was an in-
creased observation of mild neurological soft signs in
this population (NSS) [9, 10]; in fact, De la Fuente et al.
[9] in their study found that 13 of the soft neurological
signs were significantly higher in borderline personality
disorder patients than controls.
NSS indicate a nonspecific brain dysfunction related to

a non-focal neurological impairment [11], and they are
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only evidenced by specific motor, sensory, or integrative
testing; they are subdivided into three main domains:
sensory integration, motor coordination, and primitive
reflexes [12].
Neurological soft signs have been studied in several

psychiatric populations, initially schizophrenia, after-
wards obsessive compulsive disorder, bipolar disorder,
and others, while they have been more recently studied
in BPD; apart from diagnosis, patients with different
diagnoses showed more NSS than healthy subjects, NSS
were already present at the onset of the disease and
showed a significant correlation with psychopathological
measures [13–16]. In addition, later attempts to link
NSS with common symptoms in BPD have shown,
among others, that higher impulsivity was linked to
higher NSS [17].
Therefore, we believed that studying NSS in BPD

would extend our understanding of BPD and their
underlying mechanisms.
The hypothesis of this research was that borderline

personality disorder correlates with a significantly high
prevalence of neurological soft signs and that neuro-
logical soft signs are related to the severity of psycho-
pathology in patients with borderline personality
disorder.
The aim of study at hand was to compare the presence

of neurological soft signs in patients with borderline per-
sonality disorder with their presence in normal controls,
and to correlate the severity of different symptoms of
borderline personality disorder with the presence of
neurological soft signs.

Methods
Study characteristics
This was a comparative, cross-sectional, case-control
study. It was a convenient sample; participants were re-
cruited from the Adult Outpatient Clinic of the Psych-
iatry and Addiction Prevention Hospital, Kasr Al Ainy
Hospitals, Faculty of Medicine, Cairo University, Egypt.
The outpatient services are conducted daily from 8 to

1pm. The department receives about 90 new patients
per week covering the whole array of diagnoses; males
are slightly more than females.

� Geriatric services
� Adolescent services
� Addiction services
� Emergency services
� General adult services
� Child services

Sample selection
Thirty adult females with BPD and 30 healthy adult fe-
males fulfilling the study inclusion and exclusion criteria
were included. They were matched for gender, handed-
ness, and were all educated. The patients were interviewed
by the Structured Clinical Interview (SCID I and II) for
DSM-IV-TR criteria to exclude comorbid mental disorders
and diagnose BPD, respectively. The GHQ-12 by Daradkeh
et al. (2001) [18] was administered to the controls to only
exclude any current Axis I psychiatric diagnosis. SCID II
was also done to the controls with the aim of excluding
BPD. Controls with BPD traits not mounting to the cut-off
to diagnose BPD were excluded from the study.
Inclusion criteria for patient group were as follows:

age range 20–30 years, females, fulfilling DSM-IV TR
diagnostic criteria of BPD, educated, and able to read
and write to fill the self-rated psychometric tests. The
controls were healthy adult volunteers from Kasr Al-
Ainy Hospital who were matched for age, gender, hand-
edness, and education.
Exclusion criteria were any Axis I mental disorders ac-

cording to DSM-IV TR diagnostic criteria, patients who
have past psychiatric history were not included as well
as neurological or medical comorbidity such as diabetes
mellitus, renal disease, multiple sclerosis, local brain le-
sions, epilepsy, and any psychotropic or substance intake
in the 6 weeks prior to examination by history taking or
positive results in the urine toxicology drug screen.
During the process of subjects’ collection:

� Four patients were excluded for having a current or
lifetime diagnosis of another Axis I psychiatric
disorder, e.g., mood disorder and substance use
disorder

� Three patients were excluded as they had epilepsy,
one patient for having primary nocturnal enuresis,
and another patient for history of excised brain
tumor.

� Six control subjects were excluded for exhibiting
several borderline traits, although not mounting to a
diagnosis of BPD.

� One control subject was excluded for showing
mirror movements syndrome and another for
having diabetes mellitus.

Data collection tools and procedure
Semi-structured psychiatric interview
Psychiatric assessment was done for collection of socio-
demographic variables, medical and neurological history,
and detailed clinical history with special emphasis on
past psychiatric history, past substance intake, and his-
tory of the presenting symptoms.

Structured Clinical Interview for DSM IV-TR Axis I Disorders
(SCID-I) (First et al. 2002) [19]
SCID-I is a structured diagnostic interview designed for
use by mental health professionals. It assesses 33 of the
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more commonly occurring psychiatric disorders de-
scribed in the fourth edition of the DSM-IV of the APA.
Structured Clinical Interview for DSM-IV Axis II Disorders
(SCID-II) (First et al. 1997) [20]
SCID-II is a valid and reliable instrument. It was applied
to participants to assess for BPD. It is a semi-structured
interview of 140 items which provides an assessment of
35 DSM-IV Axis II personality disorders as well as de-
pressive personality disorder, passive-aggressive person-
ality disorder, and personality disorder not otherwise
specified (NOS). Only the part for borderline personality
disorder was applied to the participants.
Borderline Personality Questionnaire (BPQ) by Poreh et al.
(2006) [21] and the Arabic version by Goueli et al. (2016)
[22]
The BPQ was developed for assessment of the borderline
personality based on DSM-IV criteria. It is a self-report
made up of 80 statements with dichotomous response for-
mat (true/false). It has a total of 9 subscales: impulsiveness,
affective instability, abandonment, relationship, self-image,
suicide/self-mutilation, emptiness, intense anger, and quasi-
psychotic states. It has been specifically accredited for use
in the detection of BPD in young population [23].
Barratt Impulsivity Scale-11 by Patton et al. (2006) [24]
andArabic version by Agoub et al. (2005) [25]
BIS-11 is the most commonly administrated self-report
measure for the assessment of impulsivity in both re-
search and clinical settings. It is a 30-items self-report
questionnaire with responses in a four-point Likert scale.
It has good validity and reliability. Impulsiveness is com-
posed of three subtraits: attentional impulsiveness de-
fined as an inability to focus attention or concentrate (8
items), motor impulsiveness defined as acting without
thinking (11 items), and non-planning impulsiveness de-
fined as a lack of forethought (11 items).
Brief Non-Suicidal Self-Injury-Assessment Tool (BNSSI-AT) by
Whitlock and Purington (2011) [26] and Arabic version by El
Bakry et al. (2018) [27]
An initial screening question for self-injurious behavior
“Have you ever done any of the following with the pur-
pose of intentionally hurting yourself?” is followed by a
list of 19 NSSI behaviors. Participants were then asked a
series of closed-ended questions that assessed general
NSSI characteristics: age of onset and cessation, lifetime
frequency, last time of self-injury, psychological func-
tions (e.g., stress relief, self-punishment), motivations for
initiating NSSI (e.g., self-anger), and body areas affected
(e.g., arms, legs).
Beck Scale for Suicidal Ideation (BSSI) by Beck et al. (1979)
[28]
BSSI is a clinician-rating scale and is presented in a
semi-structured interview format. It is designed to quan-
tify and assess suicidal intention. The scale was found to
have a high internal consistency and moderately high
correlation with clinical ratings of suicidal risk and self-
administrated measures of self-harm.

Cambridge Neurological Inventory by Chen et al. (1995)
[29]
The Cambridge Neurological Inventory was constructed
for standardized neurological assessment of psychiatric
patients. It is comprehensive, reliable, and easy to admin-
ister. Part 2 of the inventory was designed for soft sign ex-
aminations (primitive reflexes; repetitive movement;
sensory integration). Soft signs that could be scored on
both the left and right sides were treated as independent
scores. Higher scores indicate more severe NSS.

Data analysis
Statistical analysis statistics were calculated by the Statis-
tical Package for the Social Sciences (SPSS) (IBM, 2015)
[30] version 20.15. Frequency (percent) and mean ± SD
were used to describe data. Comparisons and correla-
tions were calculated using Mann-Whitney test and
Spearman correlation test respectively. P value < 0.05
was considered significant.

Ethical considerations
The Ethical Committee of Psychiatry Department, Kasr
Al Ainy, approved this research protocol.
An informed written consent was taken from all sub-

jects participating in the study after discussing with
them the aim of the study.
The following general principles were explained to all

those who participated in this study:

� Participation in this study is totally free and
voluntary.

� Participation in this study does not imply a direct
benefit for the participant.

� The participant has the right to withdraw his
consent for participation at any time and without
any justification, and that this will not affect the
quality of the medical services provided to him/her.

� The data obtained by the investigators could be used
in scientific publication but the identity of the
participant will be absolutely confidential.

Results
All patients were females, mean age was 23.633 ± 3.16
years, educated (21% had college education (n = 7),
63.3% had secondary education (n = 19), and 12% (n =
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4) had preparatory education); age and education were
not statistically different between groups (mean age of
the controls was 26.433 ± 2.20 years, 24% of the control
group had college education, 35% had preparatory edu-
cation, and the rest had secondary education). However,
they showed statistically significant difference as regards
their marital and occupational status (p < 0.001). The
mean scores of all domains of the BPQ in the patient
group were statistically significantly higher than those in
the control group (p < 0.001). The mean scores of the
patient group were statistically significantly higher than
the control group in attention, motor, non-planning, and
impulsivity (p ≤ 0.001). The mean scores of Beck Scale
for Suicidal Ideation in the patients and controls showed
that 66.7% of the patients (n = 20) had high suicidal in-
tent and only 33.3% of them (n = 35) had medium sui-
cidal intent while all controls had low suicidal intent.
According to Brief Non-Suicidal Self-Injury Assess-

ment Tool (BNSSI-AT), ingestion of medications (73%),
cutting (53%), and scratching or pinching (43%) were
the three most common methods. Fifty percent of the
patients have done NSSI in the past month. “Self-hatred”
was the most common cause/function of NSSI (73.3%),
followed by “coping with uncomfortable feelings”
(66.7%) as reported by the patients in this study. About
half of the patients (46.5%) found it very likely, that they
would repeat NSSI in the future. None of them found it
very unlikely to repeat the NSSI whereas 23.3% were un-
sure. Mean age at onset of self-harm has been shown to
be 15.77 years ± 6.02. Almost 67% of the patients re-
ported that “being angry at someone else” was their
motive to inflict NSSI for the first time, followed by 63%
who “were upset and decided to try.” Neurologic soft
signs were present in both groups; however, there was a
statistically significant difference in the primitive re-
flexes, sensory integration subtests, and in the total score
of the NSS (p 0.002, 0.004, and 0.005, respectively) but
not in the repetitive movements subtest (Table 1).
The correlations between the NSS scores and scores of

the BPQ in the patient group were done using Spear-
man’s correlation coefficient which showed a positive
correlation between repetitive movements of NSS and
impulsivity, suicide and self-harm, and quasi-psychosis
subscales of the BPQ. Sensory integration of the NSS
was also positively correlated with emptiness subscale
Table 1 Cambridge Neurological Inventory results for the NSS

Patients Controls p value

Mean SD Mean SD

Primitive reflexes 0.17 0.38 0 0 0.02

Repetitive movements 7.67 3.2 6.07 2.53 0.07

Sensory integration 3.93 2.29 2.27 1.87 0.004

Total score 11.77 4.71 8.1 3.8 0.005
and the total score of the BPQ. Finally, the total score of
NSS was positively correlated with impulsivity, intense
anger subscales 0.043, and the total score of the BPQ
(Table 2). There was a positive correlation between most
of the domains of Barratt’s Impulsivity Scale and the 3
subtests of NSS (Table 3). Some of the relations were
highly statistically significant, namely that between at-
tentional impulsivity and repetitive movements or the
total score of NSS, as well as that between the total at-
tentional impulsivity and the same items of NSS, and
also between motor impulsivity and the total NSS score.
There was a positive correlation between NSS scores

and suicide in the patient group (Table 4). This difference,
however, was not statistically significant, but was strongest
in relation to the Sensory Integration Subtest of NSS.

Discussion
In a review by Turner et al. (2017) [31] studying impulsiv-
ity in cluster B personality, heightened impulsivity was
found to be a core personality trait in BPD and ASPD that,
however, different components of experimentally mea-
sured impulse control are affected in BPD and ASPD, and
impulsivity occurring in negative emotional states or in-
creased distress seems to be specific for BPD.
The statistically significant higher scores of the pa-

tients than those of the controls on all aspects of impul-
sivity (attentional, motor, and non-planning), as
measured by BIS-11, denoted that patients had a greater
tendency to accept the immediately available lesser re-
ward rather than waiting longer for a greater reward.
This was consistent with Zamalloa et al. (2016) [32]
where they showed that there were differences in the
overall impulsivity with higher levels in patients with
BPD.
Yet, regarding the subscales of the BIS, there were sig-

nificant differences in motor impulsiveness and in non-
planning impulsiveness only with higher results in the
BPD group
Barker et al. (2015) [33], on the other hand, showed

that while motor impulsivity was not significantly differ-
ent in participants with BPD compared with controls,
choice or reward-related impulsivity was significantly af-
fected in those with BPD.
Suicidality was an evident feature in the BPD patients

in this study, where 67% of them had high suicidal intent
and the remaining 33% of the patients had medium sui-
cidal intent. This was opposed to all controls, which had
all low suicidal intent. This might point to the severity
of the BPD features, especially being females with in-
tense underlying psychopathology. This was consistent,
among many others, with the study conducted by Zhang
et al. (2017) [34] which also discovered that suicidal
ideation was prevalent, intense, and statistically higher in
BPD patients than those in control group.



Table 2 Correlation between NSS results and the Borderline Personality Questionnaire

Primitive reflexes Repetitive movements Sensory integration Total NSS

A.1.1.1.1.1.1.1.1. r A.1.1.1.1.1.1.1.2. p A.1.1.1.1.1.1.1.3. r A.1.1.1.1.1.1.1.4. p A.1.1.1.1.1.1.1.5. r p r p

Impulsivity 0.172 0.363 0.522 0.003 0.264 0.159 0.508 0.004

Affective instability 0.114 0.548 − 0.085 0.655 − 0.034 0.859 − 0.091 0.631

Abandonment 0.053 0.78 0.167 0.378 0.331 0.074 0.283 0.13

Relationship 0.051 0.789 0.115 0.546 0.301 0.106 0.246 0.19

Self-image − 0.021 0.912 − 0.022 0.906 0.273 0.144 0.09 0.635

Suicide/self-harm 0.16 0.398 0.376 0.041 − 0.068 0.721 0.235 0.211

Emptiness 0.1001 0.599 0.131 0.489 0.452 0.012 0.255 0.174

Intense anger 0.326 0.079 0.277 0.139 0.365 0.048 0.373 0.043

Quasi-psychotic − 0.16 0.4 0.406 0.026 0.042 0.826 0.312 0.093

Total BPQ 0.161 0.396 0.357 0.053 0.424 0.02 0.446 0.014

p ≤ 0.05 is significant
r correlation coefficient
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Results of this study indicated that patients with BPD
compared to the control group show mild neurological
impairments particularly in the sensory integration and
primitive reflex domains, as well as the total NSS score.
There was no significant difference between the two
groups regarding the subscale for repetitive movements.
Our research results furthermore showed a significant
difference between both groups regarding 4 soft signs in
particular, namely palmo-mental reflex, rhythm-tapping,
finger-agnosia on the right side and right-sided mirror
movements. Moreover, it showed that BPD patients had
more right-sided soft signs compared to controls; how-
ever, there was no significant difference between the
amounts of left- and right-sided NSS in the patients, im-
plying absence of laterality. These results were consistent
with Gardner et al. (1987) [35], Zhang et al. (2015) [5],
Table 3 Correlation between NSS results and Barratt Impulsivity Sca

Primitive reflexes Repetit

A.1.1.1.1.1.1.1.6.
r

A.1.1.1.1.1.1.1.7.
p

A.1.1.1.
r

Attentional impulsiveness 0.125 0.511 0.608

Cognitive instability − 0.189 0.317 0.273

Total attentional
impulsiveness

0.057 0.765 0.656

Motor impulsiveness 0.489 0.006 0.502

Perseverance 0.172 0.363 0.16

Total motor impulsiveness 0.42 0.021 0.42

Self-control 0.385 0.036 0.412

Cognitive complexity 0.338 0.068 0.071

Total non-planning
impulsiveness

0.415 0.023 0.271

p ≤ 0.05 is significant
r correlation coefficient
where the authors speculated that NSS abnormalities
may be associated with the development of BPD.
NSS in neuropsychiatric disorders have been hypothe-

sized to occur through two possible ways: either those
signs persist beyond the expected age and may constitute
evidence of a more vulnerable nervous system or, instead,
that NSS can appear de novo and may represent some loss
of inhibition similar to that observed in the (archaic)
primitive reflexes of dementia [36]. Archaic means primi-
tive reflexes as illustrated in the mentioned reference.
In this context, data from neuro-imaging results sug-

gest that NSS may represent abnormalities in neuronal
maturity and neural integration [37]. Exact localization
of NSS-related deficits has been a subject for debate,
while some studies claim that NSS are associated with
structural and functional changes in cortical and
le-11

ive movements Sensory integration Total NSS

1.1.1.1.8. A.1.1.1.1.1.1.1.9.
p

A.1.1.1.1.1.1.1.10.
r

p r p

< 0.001 0.404 0.027 0.582 <
0.001

0.145 − 0.047 0.805 0.231 0.22

< 0.001 0.366 0.047 0.636 <
0.001

0.005 0.313 0.092 0.589 <
0.001

0.4 0.433 0.017 0.27 0.149

0.021 0.426 0.019 0.546 0.002

0.024 0.535 0.002 0.527 0.003

0.71 0.327 0.077 0.197 0.298

0.148 0.477 0.008 0.418 0.022



Table 4 Correlation between NSS results and Beck Suicidal
Ideation Scale

Beck’s suicidal ideation

A.1.1.1.1.1.1.1.11. r A.1.1.1.1.1.1.1.12. p

Primitive reflexes 0.243 0.195

Repetitive movements 0.127 0.503

Sensory integration 0.33 0.075

Total NSS 0.238 0.206

p ≤ 0.05 is significant
r correlation coefficient
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subcortical brain networks and connections responsible
for the integration of motor and sensory processes such
as the basal ganglia, prefrontal, and temporal cortices, as
well as the cerebellum as illustrated by Zhao et al. (2014)
[38]; others saw the default mode network as an important
cornerstone in the genesis of NSS [39] or that neural
mechanisms underlying NSS rely on cortically mediated
motor control and planning to a higher degree than on
functions subserved by subcortical structures [40].
NSS are additionally associated with a wealth of cogni-

tive deficits ranging from attention/psychomotor speed
and executive dysfunctions to complex neuropsycho-
logical abilities, such as logical memory, autobiographic
episodic memory, and theory of mind [38, 41]. Reflec-
tions of these dysfunctions in the pathology of BPD are
quite evident, particularly in the areas of impulsivity and
theory of mind. As the significant frequency of sensory
integration soft signs may imply general cognitive im-
pairment and BPD is characterized by impulsivity and
various cognitive impairments [42], the results of this
study indicate that BP symptoms and NSS may share the
same neural substrates.
In this study, we found significant correlations be-

tween NSS and collective severity of borderline symp-
toms (as represented by the total BPQ score),
particularly impulsivity, suicide and self-harm, intense
anger, sense of emptiness, and quasi-psychosis. Positive
correlation between NSS and impulsivity was also evi-
dent within the controls. To our knowledge, this study is
the first to show a positive correlation between NSS in
borderline patients and suicide and self-harm, intense
anger, emptiness, and quasi-psychosis. We revealed a
clear positive correlation between all domains of impul-
sivity and the three subtests of NSS as well as the total
score of NSS. This was consistent with findings of
Arbabi et al. (2016) [35], who eventually concluded, that
the total score of NSS in BPD was significantly higher
than controls.
They also showed that although anxiety and depres-

sion as reported by the respective scales correlated with
NSS, the impulsivity score was the best significant pre-
dictor of NSS in BPD. Although there was correlation of
the results obtained from the Beck Suicidal Ideation
scale with NSS results yet it was not statistically signifi-
cant; the subscale for suicide and self-harm showed a
positive correlation with the repetitive movement sub-
scale of the Cambridge Neurological Inventory for NSS
assessment. Although there is no available literature
linking severity of suicidality in BPD to NSS score, yet
this link has previously been made in depressive patients
with history of childhood maltreatment, where Zhao
et al. (2015) [43] discovered that severity of suicidality
correlated positively with NSS score.
Moreover, our study revealed a positive correlation be-

tween the score of Beck suicidal ideation and abandon-
ment, relational problems, and the total score of the
BPQ. This was in line with findings of Pérez et al. (2014)
[44], who found that across BPD patients with suicidal
attempts and NSSI, and those with only NSSI, and those
with neither of the two, the clinician perceived severity
was significantly higher among those who had suicidal
attempts and NSSI.
As far as the researchers know, this work is the earliest

to investigate the association between suicidality, aban-
donment, and relationship instability in BPD. Theoretic-
ally speaking that higher suicidality affects relationships
stability, and in turn a disturbed relationship pattern and
fear of abandonment could lead to higher suicidality.
Similarly, Brodsky et al. (2006) [45] in their study com-
paring suicide attempters with MDD comorbid with
BPD with attempters with only MDD found that the
former were more likely to have interpersonal triggers,
such as conflict with partner or parent, for their suicide
attempts. All of the above support the clinical observa-
tion that borderline patients react destructively when
faced with interpersonal conflicts.
Although Links et al. (2007) [46] found a significant

correlation between affective instability and suicidality,
this could not be proven in our study. Furthermore, we
showed a positive correlation between severity of suicid-
ality and the total non-planning impulsiveness. This is
consistent with findings of Andrews et al. (2019) [47],
who found impulsivity to be predictive of suicide at-
tempt frequency. The association of suicidality with
non-planning impulsivity in the context of BPD was not
previously shown, yet Malloy-Diniz et al. (2011) [48]
proved that euthymic bipolar patients with history of a
suicide attempt exhibited greater non-planning impul-
siveness than those without and healthy controls. In our
study, we also showed a negative correlation between
the total number of NSSI and perseverance (i.e., the abil-
ity to remain focused or to complete a difficult or boring
task) and a positive correlation between the number of
NSSI and cognitive instability subscale of Barratt’s Im-
pulsivity Scale. This was consistent with previous find-
ings of a large meta-analysis conducted by Hamza et al.
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(2015) [49] that showed that individuals who engaged in
NSSI reported less perseverance than individuals who
did not engage in NSSI, suggesting lower levels of dis-
tress tolerance, relative to individuals who do not engage
in NSSI. In the context of intense negative affect, they
engage in coping behaviors to provide immediate relief
from distress, with disregard for long-term conse-
quences. Later, Hamza and Willoughby (2019) [50] fur-
ther revealed that impulsivity may not only lead to NSSI,
but that frequent engagement in NSSI may also under-
mine regulatory skill development and lead to greater
impulsivity over time during the emerging adult years.

Strengths and limitations of the research
Limitations of the research include the relatively small
sample size that could limit generalization of the find-
ings; this size, however, has been agreed on to be able to
fulfill the high number of exclusion criteria. Including
imaging techniques in future studies would help to cor-
relate NSS with brain structural abnormalities in BPD.
The study subjects were all females; studying NSS on
populations with mixed gender would provide a more
comprehensive view about NSS in this disorder.
To the knowledge of the investigators, this work is the

earliest to show a positive correlation between NSS in
borderline patients and suicide, self-harm, intense anger,
emptiness, and quasi-psychosis. Also, it is the first to ad-
dress the correlation between suicidality, abandonment,
and relationship instability in BPD patients.

Conclusions
This work revealed a higher rate of NSS in BPD patients
confirming the presence of non-localized CNS dysfunc-
tion in patients with BPD.
Positive correlations between NSS and borderline

symptoms, particularly impulsivity, suicide and self-
harm, intense anger, sense of emptiness, and quasi-
psychosis.
Impulsivity as a domain was found to have the highest

correlation with NSS.
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