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Abstract

Purpose: This study aimed to investigate the correlations
between impulsivity and aggression, and blood ghrelin,
lipids, and vitamin D levels in Borderline Personality
Disorder (BPD).

Materials and Methods: Thirty female patients with
BPD and 30 healthy controls were included to the study.
Sociodemographic Data Form, Beck Anxiety Inventory
(BAI), Beck Depression Inventory (BDI), Barratt
Impulsivity Scale Short Form (BIS-11-SF), Buss-Perry
Aggression Questionnaire (BPAQ) were applied.

Results: Ghrelin, cholesterol, and triglyceride (TG) levels
were higher in BPD patients (p=0.013, p=0.042, p=0.019,
respectively); however, there was no significant difference
between the groups based on vitamin D, High-density
lipoprotein (HDL) and Low-density lipoprotein (LDL)
levels. There was no correlation between ghrelin, and lipid
and vitamin D levels. The BIS-11 and BPAQ scotes were
higher in BPD group. A positive cortrelation was
determined between ghrelin and BIS-11 scores. A positive
correlation was found between vitamin D and ‘anger’
subscale score of BPAQ. A negative correlation was
identified between triglyceride and the ‘verbal aggression’
subscale score of BPAQ.

Conclusion: BPD is a disorder with several hospital
admissions, frequent comorbid conditions, problematic
social relationships, and functionality, and the treatment is
quite difficult. Regulation of Ghrelin, vitamin D and lipid
levels could assist clinicians in the treatment and clinical
follow-up of the disease.

Keywords:. Borderline personality disorder, impulsive
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Oz

Amag: Bu c¢alismada Borderline Kisilik Bozuklugu
(BKB)’da impulsivite ve agresyonun serum ghrelin, lipit ve
D vitamini dizeyleriyle iliskisinin arastiririlmast planlandu.
Gereg ve Yontem: Calismaya BKB tanit 30 kadin hasta
ve 30 saghkh kontrol dahil edildi. Katiimcilara
Sosyodemografik ve Klinik Bilgi Formu, Beck Anksiyete
Envanteri, Beck Depresyon Envanteri, Barratt Durtisellik
Olgegi-Kisa Form (BIS-11-KF), Buss-Perry Saldirganlik
Olgegi (BPSO) uygulandi.

Bulgular: Ghrelin, kolesterol ve trigliserit seviyeleri BKB
hastalarinda daha yuksekti, D Vitamini, HDL ve LDL
acisindan anlaml farklilik yoktu. Ghrelin ile lipitler ve D
vitamini arasinda iliski tespit edilmedi. BIS-11 ve BPSO
puanlarinda, gruplar arasinda anlamli farklilik vards
Ghrelin ile BIS-11 puanlari arasinda pozitif bir iligki
bulundu. D vitamini ile BPSO alt boyutu olan ‘6fke’ puant
arasinda pozitif bir iliski bulundu. Trigliserit ile BPSO alt
boyutu olan ‘s6zel saldirganlik’ puani arasinda negatif bir
iliski bulundu.

Sonug: BKB, hastane basvurularinin  ¢ok oldugu,
komorbid durumlarin stk eslik ettigi, sosyal iliskileri ve
islevselligi bozan ve tedavisi gii¢ olan bir bozukluktur.
Ghrelin regiilasyonu, Vitamin D ve lipit dizeylerinin
dizenlenmesi hastaligin tedavisinde ve klinik takibinde
klinisyenlere fayda saglayabilir.

Anahtar kelimeler: Borderline kisilik bozuklugu, impulsif
davranis, agresyon, ghrelin, vitamin D, lipitler
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INTRODUCTION

Borderline personality disorder (BPD) is a consistent

pattern  characterized by  inconsistency in
interpersonal  relationships, self-perception, and
affection accompanied by impulsivity and

aggression!. It is twice more common in females?.
Depression, anxiety, hypersensitivity to
abandonment, hostility, and risky behavior are among
the accompanying clinical findings® The etiology of
BPD has not been determined. Emotional
dysregulation and impulsivity are thought to occur
due to the interaction between genetic factors and
childhood traumas3. Increased suicide risk,
aggression and impulsivity are features that should be
considered in the follow-up and treatment of BPD
patients*.

Impulsivity is described as impaired decision making
or acting without thinking about the future. It was
demonstrated that it was associated with attention-
deficit and hyperactivity disorder, substance use
disorders, eating disorders, and certain personality
disorders!>7. Aggression is defined as a behavior that
aims to harm another person emotionally, socially or
physically®. There is an increased risk of both direct
and indirect aggression including physical assault,
domestic violence, relational aggression and property
damage in patients with BPD3.

Ghrelin is a natural ligand of the growth hormone
secretagogue receptor, secreted mainly by the
stomach and duodenum, and regulates energy
homeostasis®. Ghrelin is known to increase food
intake, food reward and novelty seeking!® 1. It was
also reported that impulsivity was also associated
with food intake, food reward, and novelty seeking!?
13, Impulsivity and aggression have been associated
with increased serum ghrelin'* 15, lower serum
cholesterol® 161 and lower plasma vitamin D levels?”
21, Howevert, as seen in our literature review, no study
investigating the relationship between impulsivity
and aggression and ghrelin levels in BPD was found.

This study hypothesize that the blood ghrelin, lipids
and vitamin D levels are associated with impulsivity
and aggression in patients with borderline personality
disorder and its aim is to investigate the relationship
between impulsivity and aggression and ghrelin,
lipids, and vitamin D levels in BPD.
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MATERIALS AND METHODS

Local Ethics Committee (Firat University Ethics
Committee) approval was obtained for the study
(Date: 08.05.2019; number: 327034) and the study
was conducted in compliance with the Helsinki
Declaration 22, All participants signed the written
informed consent form. A senior psychiatry resident
(8.K.)) conducted all interviews with the patients in
the Firat University Faculty of Medicine, outpatient
clinic of Psychiatry. All the psychiatric diagnoses,
treatment and  rehabilitation  procedures are
performed in the outpatient and inpatient psychiatry
clinics of the instutition.

Sample

Forty-eight patients who were consecutively admitted
to our hospital's psychiatry outpatient clinic,
diagnosed with BPD according to the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5),
SCID (The Structured Clinical Interview for DSM-
IV) I and SCID 1I, and met the study criteria, were
invited to participate in the study. Seven patients did
not volunteer to study, and five did not attend the
scheduled interviews. Since the male patients invited
to the study did not accept, the study was conducted
with 30 female patients.

The inclusion criteria for the study group were to be
diagnosed with BPD, to be between 18-65 years of
age, to be literate and to sign the written informed
concent form. The exclusion criteria included the
presence of a comorbid psychiatric diagnosis to BPD,
an organic disease or significant physical pathology
(metabolic disease, cardiovascular disease, respiratory
disease, inflammatory disease, muscle joint disease
etc) history of alcohol or substance use disorder
during the last 6 months, and illiteracy based on
DSM-5 1. Six patients diagnosed with BPD were
excluded due to any organic diseases. Exclusion due
to a comorbid diagnosis was based on the patient
history, laboratory test findings and physical
examination. Among the BPD patients who applied
to the outpatient clinic, all underwent drug treatment.
To minimize the impact of drug administration,
patients who were only on selective serotonin
reuptake inhibitors (SSRI) medication were included
in the study. Patients were not receiving add-on
therapy or augmentation therapy.

The control group included 30 healthy female who
matched the patient group based on age, who were
not diagnosed with any psychiatric, organic and
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physical disease and were not on any medicine. The
controls signed written informed concent form.

Measures

Sociodemographic and Clinical Data Form, Beck
Anxiety Inventory (BAI), Beck Depression Inventory
(BDI), Barratt Impulsivity Scale Short Form (BIS-11-
SF), Buss-Perry Aggression Questionnaire (BPAQ),
SCID I and SCID II were applied to the participants.

Beck Anxiety Inventory (BAI)

Beck Anxiety Inventory was developed by Beck et
al.?3. It is used to determine the frequency of anxiety
symptoms in individuals. The inventory is composed
of 21 items and has a 3-point Likert type scale, scored
between 0 and 3. Its validity and reliability in Turkish
was conducted by Ulusoy et al?*.

Beck Depression Inventory (BDI)

BDI is a self-report scale developed by Beck for
measuring emotional, cognitive, somatic and
motivational components®>. BDI is the most
common tool used in clinics and studies for self-
recognition purposes. The scale consists of 21 items
and the cut off point of the scale is 17. Turkish
validity and reliability was done by Hisli 0.

Barratt Impulsivity Scale Short Form (BIS-11-
SF)

The BIS-11 is a patient-filled scale used to assess
impulsivity. It is evaluated including three factors:
motor, attentional and non-planning?. The higher
the total BIS-11 score, the higher the person's
impulsivity level. Cronbach's alpha value is 0.82 for
the total scale, it is between 0.64-0.80 for the
subscales!®. Turkish validity and reliability study was
conducted by Giileg et al.?

Buss-Perry Aggression Questionnaire (BPAQ)

The BPAQ was developed to be used for assessing
the scale of anger and aggression. It consists of 5
subscales including physical aggression, verbal
aggression, anget, hostility and total score %.

The scale was designed in a 5-point Likert type, as 1
strongly disagree (1 point) and I strongly agree (5
points). Participants can get a minimum of 29 and a
maximum of 145 points from the scale, which
consists of four subsections and a total of 29
questions. High scores were evaluated as increased
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angry and aggressive behavior. Turkish validity and
reliability study was conducted by Madran in 201230,
The internal consistency (Cronbach’s alpha)
reliability coefficient for the total scale was .85, and
.78 for the physical aggression, .71 for the hostility,
.76 for the anger, and .48 for the verbal aggression
subscales .

Structured Clinical Interview for DSM-IV Axis 1
Disorders (SCID-I)

SCID-I was developed for DSM-IV in 1997 by
Spitzer et al. 3. It is a structured interview form for
the first axis diagnosing. Corapcioglu et al. translated
it into Turkish 2. The validity and reliability study was
completed in Turkey 33.

The Structured Clinical Interview for DSM-III-
R Personality Disorders (SCID-II)

SCID-II is a clinical interview method developed by
Spitzer et al. 3*. It is applied individually and it
evaluates individuals in terms of 12 personality
disorders. An adaptation and reliability study was
carried out for Turkey?.

Serum ghrelin, serum lipids and plasma
vitamin D levels

Venous blood samples were taken from the patient
and control groups and studied at Hospital’s
laboratories. About 5 ml venous blood samples were
taken from the antecubital area on 08:00 am, after
overnight fasting and were centrifuged to obtain
plasma and serum. Samples were stored for at -80°C
until the analyses. From these samples, ghrelin, lipid
panel and vitamin D were analyzed. Lipid panel were
analyzed with the spectrophotometric method using
the Siemens ADVIA 2400 autoanalyzer, plasma
vitamin D levels were measured by HPLC (High-
Performance Liquid Chromatography, Shimadzu RF-
10AxL) and serum levels of ghrelin were measured
using the commercial enzyme-linked immunosorbent
assay (Human GHRL ELISA) kit (Catalog number:
AD10642Hu).

Statistical analysis

SPSS program (Statistical Package for the Social
Sciences, version 22, IBM Inc., Chicago, I, USA)
was used to analyze the data. The values obtained in
the study were given as mean * standard deviation
(SD). Since the data show normal distribution
according to Kolmogorov Smirnov Test, Student t
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test was used to compare the data of the groups.
Pearson correlation analysis was made. p <0.05 was
accepted as statistical significance.

RESULTS

The patient group mean age was 28.93 * 8.84 and the
control group mean age was 25.20 £ 5.79. There was
no significant difference between the two groups

Impulsivity and ghrelin levels in bordetline personality disorder

based on age and Body Mass Index (BMI)
(respectively, p=0.058, p=0.519).

There was a significant difference between the groups
based on ghrelin, cholesterol and triglyceride (TG)
levels (p=0.013, p=0.042, p=0.019, respectively), and
the levels were higher in the patient group. There was
no significant difference between the groups based
on vitamin D, High-density lipoprotein (HDL) and
Low-density lipoprotein (LDL) levels (p=0.396,
p=0.127, p=0.150, respectively) (Table 1).

Table 1. Comparison of Ghrelin lipid and vitamin D values of patient and control groups.

Patients (MeantSD) Controls (Mean*SD) p*
Ghrelin (ng/L) 7.39£3.10 5.54%2.43 0.013
Vitamin D (ug/L) 22.42%+11.29 20.15%9.25 0.396
Cholesterol (mg/dL) 171.53+45.76 152.10£23.03 0.042
HDL (mg/dL) 51.55%16.51 57.02£10.08 0.127
LDL (mg/dL) 96.83+39.28 84.92421.24 0.150
Triglycerides (mg/dL) 110.57%£66.63 78.37129.42 0.019

“Student t test, SD: Standard deviation, HDL: High-density lipoprotein, LDL: Low-density lipoprotein

There was a significant difference between the groups
based on the BIS-11 and BPAQ total and subscale
scores, which were higher in the patient group. The

comparison of the group BIS-11 and BPAQ) scores is
presented in Tables 2 and 3.

Table 2. Comparison of BIS-11 scores of the patient and control groups.

Patients (MeantSD) Controls (MeantSD) P’

Attentional 19.80+3.77 12.5312.13 <0.001
Motor

Attention 12.771£2.81 7.831+1.76 <0.001

Cognitive Instability 7.03£1.38 4.70£0.99 <0.001
Motor 25.87+4.27 16.03+£2.17 <0.001

Motor 18.33+3.51 10.37£1.73 <0.001

Perseverance 7.53%1.43 5.67+£1.09 <0.001
Nonplanning 31.60£5.17 21.90%+3.53 <0.001

Self-Control 16.77£3.37 10.631£2.33 <0.001

Cognitive Complexity 14.83+2.52 11.27£1.95 <0.001
Total score 77.27£11.79 50.47£6.76 <0.001

“Student t test, BIS-11: Barratt Impulsivity Scale Short Form

Table 3. Comparison of the BPAQ scores of the patient and control groups

Patients (MeantSD) Controls (MeantSD) p*
Physical Aggression 11.07£5.98 3.6313.54 <0.001
Verbal Aggression 11.27+4.63 6.17£3.35 <0.001
Anger 16.33+6.65 6.40%4.56 <0.001
Hostility 16.83+7.44 5.77£4.93 <0.001
Total score 55.50£21.82 21.97£13.50 <0.001

“Student t test, BPAQ: Buss-Perry Aggression Questionnaire; SD: Standard deviation
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There was a significant difference between the groups
based on BAI and BDI scores, which were higher in
the patient group (p<0.001, p<0.001, respectively).

Cukurova Medical Journal

The comparison of the group BAI and BDI scores is
presented in Table 4.

Table 4. Comparison of the BAI and BDI scores of the groups.

Patients (MeantSD) Controls (MeantSD) pP*
BAI 24.43114.68 5.5314.98 <0.001
BDI 25.50£11.93 5.07+3.07 <0.001

“Student t test. BAL: Beck Anxiety Inventory; BDI: Beck Depression Inventory; SD: Standard deviation

In the correlation analysis conducted to determine
the correlations between ghrelin, lipid, and vitamin D
levels, and aggression and impulsivity in the patient
group: There was no correlation between ghrelin,
lipids and vitamin D levels and a positive significant
correlation was found between ghrelin and total BIS-
11 and subscales (attentional, motor, non-planning)
scores. A significant positive correlation was
determined between vitamin D level and anger score,

a BPAQ subscale. A significant negative correlation
was determined between triglyceride level and the
‘verbal aggression’ score, a BPAQ subscale. The
correlations between blood parameters of patients
and BSI-11 and BPAQ scores are presented in Table
5.

Post Hoc Power analysis was found to be 100%.

Table 5. The relationship between blood values of patients and BSI-11 and BPAQ scores.

g 2 g g
ki E 5} — > %IJ o %‘ .% .
= Q = . @ 8
g g g ‘g = g = = g % E S g,; § = *.? S
ElE | & |8 5 : 5 | |2 E|E | ¢ 55 |2 |3
O § %) = ] > 1) o] ga o, 2, = g] g) z =
s |2 | £ g |3 Pol= |2 | 2% | |z |3 |f |E |
- g 2 < & d |92 |F |3 |4 a
) s ) 4 > b5}
A o 53 = >
- & S &
Ghrelin r 0.530 0.129 0.442 0.441 0.281 0.456 | 0.331 0.474 0.446 | 0.502 | 0.067 | 0.033 | 0.020 - -
(ng/L) 0175 | 0.028
p 0.003 0.498 0.015 0.015 0.133 0.011 0.074 0.008 0.013 | 0.005 | 0.727 | 0.862 | 0.916 | 0.355 | 0.882
Vitamin D r 0.312 0.159 0.290 0.277 0.260 0.314 | 0.301 0.254 0.320 | 0.347 | 0.280 | 0.254 | 0.374 | 0.338 | 0.360
(ug/T) p 0.094 0.400 0.119 0.139 0.165 0.091 0.106 0.176 0.085 | 0.060 | 0.134 | 0.176 | 0.042 | 0.068 | 0.051
Cholesterol r -0.038 -0.020 -0.036 -0.046 -0.036 -0.050 - -0.028 - - 0.118 - - 0.141 0.030
(mg/dL) 0.027 0.032 | 0.043 0.125 | 0.077
p 0.841 0.916 0.851 0.811 0.850 0.795 0.886 0.882 0.868 | 0.821 | 0.536 | 0.511 | 0.685 | 0.457 | 0.873
HDL (mg/dL) r -0.260 -0.245 -0.283 -0.185 -0.345 -0.267 - -0.041 - - 0.141 0.286 | 0.089 | 0.314 | 0.234
0.222 0.165 | 0.260
p 0.166 0.192 0.130 0.328 0.062 0.153 0.238 0.829 0.384 | 0.166 | 0.457 | 0.126 | 0.642 | 0.091 | 0.214
LDL (mg/dL) r 0.013 0.095 0.044 0.007 0.152 0.057 0.043 0.051 0.053 | 0.058 | 0.220 - 0.088 | 0.263 | 0.168
0.042
p 0.947 0.619 0.818 0.970 0.424 0.766 0.823 0.787 0.781 | 0.762 | 0.242 | 0.825 | 0.643 | 0.160 | 0.375
Triglycerides r -0.004 -0.185 -0.071 -0.153 -0.048 -0.141 - -0.163 - - - - - - -
(mg/dL) 0.013 0.088 | 0.112 | 0.236 | 0.416 | 0.317 | 0.187 | 0.313
P 0.982 0.328 0.711 0.421 0.801 0.456 0.945 0.390 0.644 | 0.554 | 0.209 | 0.022 | 0.088 | 0.322 | 0.092

BIS-11: Barratt Impulsivity Scale Short Form, BPAQ: Buss-Perry Aggression Questionnaire; HDL: High-density lipoprotein, LDL: Low-
density lipoprotein
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DISCUSSION

In the present study, it was determined that
impulsivity scores of patients with BPD were
significantly  higher than the controls. The
neurobiological mechanism undetlying impulsivity is
unknown, but it was suggested that dopamine and
serotonin regulate impulsive behavior®. It is known
that the decrease in dopamine signal through the
dopamine 1 receptor in the dorsal striatum reduces
impulsivity and the decrease through the dopamine 2
receptor increases impulsivity?’. It was demonstrated
in previous studies that the dectrease in serotonin level
is associated with high impulsivity and aggression3®
. Both neurotransmitters are modulated by ghrelin
4. The effect of ghrelin on neurotransmitters
associated with impulsive behavior led to the idea
that it regulated impulsive behavior. Ghrelin exerts
these effects through the receptors in the ventral
tegmental area (VTA). It is possible for ghrelin and
impulsivity to have a common neural substrate that
converges on VTA dopamine neurons'. In the
present study, the patient group serum ghrelin levels
were significantly higher than the control serum
ghrelin levels consistent with the above-mentioned
information.

In the present study, it was determined that the
aggression scores of BPD patients were significantly
higher than those of the controls. However, there was
no correlation between the patient serum ghrelin and
lipid levels, and their BPAQ scores. A significant
negative correlation was determined only between
TG and aggression, a BPAQ subscale. Suicide is a
specific behavior associated with aggression 28. The
suicide attempt frequency in BPD is 76%. In studies
that investigated the correlation between suicide and
BPD, it was reported that serum ghrelin levels were
higher in BPD patients when compared to controls*
1419, Furthermore, it was reported that the increase in
ghrelin level was associated with high aggression and
impulsivity'4. Consistent with the above-mentioned
findings, it was found that ghrelin levels were higher
in the BPD group in the current study, but no
cotrelation was found between the patient serum
ghrelin and lipid levels, and their BPAQ scores,
unlike previous studies those found association
between ghrelin levels, cholesterol levels and
aggression and impulsivity!% 42, However, a study by
Stewart and Stewart found no association between
cholesterol and aggressive behavior, consistent with
the results of our study 4. They pointed to the low
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number of the patient group in their study. Our study
group was small too as we stated in the limitations.
The relatively small sample size may have caused the
results of the studies to differ from the results of
previous studies. In the study a positive significant
correlation was found between ghrelin and total BIS-
11 and subscales (attentional, motor, non-planning)
scores. Higher ghrelin levels are related to impulsivity
such as decreased self-control and increased
likelihood of acting without thinking*. In line with
our study findings it was showed that ghrelin was
positively correlated with traits of impulsivity in not
only animals but also humans in many studies in the
literature®#7. We found a negative correlation
between triglyceride level and the ‘verbal aggtression’
score, a BPAQ subscale in this study. The results of
the studies investigating the relation between serum
triglyceride levels and aggression is contradictory.
Fawkes at all indicated that triglyceride concentration
was significantly associated with score for hostile acts
and domineering attitude in men, but not in women*s.
Very high serum triglyceride concentrations were
associated with mental confusion and dementia. In
one report it was suggested that high triglyceride
concentrations may affect the central nervous system
by producing disorganization of myelin lamellae®.
The relatively small sample size of our study may
have affected the results of the study. The relation
between serum triglyceride concentration and
aggression needs further investigation.

It is known that serotonergic system dysfunction is
observed in BPD?’. Studies on the correlation

between  cholesterol levels and  serotonin
demonstrated that serotonin levels were also low in
individuals with low cholesterol®: 52, Studies

demonstrated that low cholesterol levels decreased
serotonin receptor sensitivity by reducing membrane
fluidity, and low cholesterol levels reduced 5-HT
neurotransmission in presynaptic and postsynaptic
regions®. In a study conducted by Atmaca et al, it was
found that serum cholesterol and leptin levels were
lower in patients with BPD when compared to
healthy controls, and it was reported that low leptin
and cholesterol levels were negatively associated with
the impulsivity, aggression and suicidal ideation
dimensions of the disorder 3. In the present study,
serum lipid levels of BPD patients were investigated,
and while the cholesterol and TG levels were
significantly higher in the patient group, there was no
difference between the groups based on HDL and
LDL levels.
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Vitamin D is effective in the differentiation of
developing brain cells and axonal growth, and plays a
protective role against oxidative stress by producing
antioxidants such as glutathione?’. In a study
conducted by Rhonda et al, correlations between low
vitamin D levels and schizophrenia, depression and
Alzheimer's were demonstrated®. In the brain,
serotonin is synthesized from tryptophan by the
enzyme tryptophan hydroxylase. Vitamin D is a
tryptophan hydroxylase cofactor and it was suggested
that brain serotonin is not optimal in vitamin D
deficiency (observed in about 70% of the
population)?!. As mentioned above, the decrease in
serotonin level in the brain is associated with high
impulsivity and aggression®® . Reduction in
serotonin levels in healthy individuals leads to
reduction in impulsivity control and an immediate
small reward would be preferred to a long-term but
significant reward>. Polymorphism in the serotonin
transporter gene was associated with aggtression,

impulsivity,  anxiety,  psychopathology,  and
personality  disorders’.  Furthermore, it was
demonstrated that vitamin D deficiency, like

serotonin deficiency?’- 28, was associated with suicidal
ideation, which was associated with impulsivity and
aggression®.  While there was no significant
difference between the groups based on vitamin D
levels in the present study, similar to the above-
mentioned data, a positive and significant correlation
was determined between vitamin D level and the
anger score, a BPAQ subscale, in the patient group.

In the study, BAI and BDI scores were found higher
in the patient group. Clinical observers stated that
depressed mood, anxiety and aggression tend to
coexist’’. For example, panic disorder and OCD are
often accompanied by major depression, and panic
attacks, generalized anxiety, and obsessive-
compulsive symptoms are also common in depressed
patients. Again, the link between depression and
aggression has been shown. Depressed patients not
only show increased suicidality, but also have very
high degrees of hostility and aggression®. Results
from studies have shown that 5SHT dysfunction is
associated with anxiety, impulsivity, depressed mood,
suicide, and violence which are often determined in
patients with BPD>.

The present study had certain limitations. The
relatively low number of patients and inclusion of
only female participants could be an obstacle to the
generalization of the findings. The different
nutritional characteristics of the study group may be
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a confounding factor which could not be prevented.
The fact that ghrelin, which exhibits a diurnal
secretion pattern, was measured once a day due to
financial limitations could have weakened the study
findings. However, due to the lack of a study on the
correlations between impulsivity and aggression, and
serum ghrelin, lipid and vitamin D levels in BPD
patients in the literature, the present study may
inspire similar future studies. Further studies with a
larger sample including treatment-free patients with
both sexes and minimizing other confounding
factors, would contribute to the literature.

In the present study, it was determined that
impulsivity and aggression scores and serum ghrelin,
cholesterol, and triglyceride levels of BPD patients
were significantly higher than impulsivity and
aggression scores, and ghrelin, cholesterol and TG
levels of healthy controls. It was demonstrated that
increased patient serum ghrelin level was associated
with high impulsivity. Although there was no
difference between the groups based on vitamin D
levels, there was a positive correlation between
vitamin D level and the aggression subscale anger in
the patient group. It was determined that there was a
negative correlation between TG and 'verbal
aggression', a subscale of aggression. BPD is a
disorder that leads to several hospital admissions,
frequent comorbid conditions, disrupted social
relationships and functionality, and is difficult to
treat. Correctable conditions such as ghrelin
dysregulation, vitamin D deficiency and control of
lipid levels could assist clinicians in the treatment and
clinical follow-up of the disease. The fndings of the
current study may lead to the future studies
investigating the relationship between clinical
manifestations and blood parameters in BPD.
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