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ABSTRACT

Objective: The aim of this study is to investigate the effects of childhood sexual abuse (CSA) on decision-making, facial emotion 
recognition, and clinical presentation of borderline personality disorder (BPD). In addition, it was examined whether certain 
cognitive impairments could be worsened by the presence of CSA.

Method: Eighteen sexually abused BPD patients, 18 patients with BPD without CSA, and 35 healthy controls were included in 
the study. The Borderline Personality Inventory (BPI) and the Childhood Trauma Questionnaire (CTQ) were administered to BPD 
patients. The Cambridge Neuropsychological Test Automated Battery (CANTAB), which is used to examine decision-making 
and emotional recognition, was administered to the patients and healthy controls.

Results: In the emotion recognition test, the mean percentages of correct fear recognition were 33.5±14.6 for patients with 
CSA, 25.89±9.8 for patients without CSA, 26.8±7.4 for healthy controls. The mean percentage of correct fear recognition was 
higher in patients with CSA than in the other groups. There was no difference in the correct recognition of other emotions 
between the groups. The probability of risking a 10% chance of winning in patients with/without CSA and healthy controls 
averaged were 0.71±0.26, 0.33±0.28, and 0.25±0.20 respectively. The average risk-taking propability in patients with CSA was 
significantly higher than in other groups. A significant correlation was identified between BPI and CTQ scores.

Conclusion: The present study supports the fact that CSA has significant effects on the clinical presentation and neurocognitive 
profiles of BPD.
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INTRODUCTION

The lifetime prevalence of borderline personality 
disorder (BPD) has been estimated as 5.9% in the 

general population (1) and is quite common in 
psychiatric samples (15-40%) (2). BPD, as a chronic 
psychiatric condition, is characterized by high levels of 
impulsivity and affective instability, along with marked 
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difficulty in initiating and managing interpersonal 
relationships (3). Given these characteristics, BPD is 
associated with major individual and social costs (4). 
Patients with BPD differ substantially from the general 
population with respect to all costs involved. The 
annual direct health care costs and indirect costs in 
terms of productivity loss are 16 times higher in patients 
with BPD than in individuals without BPD (5). The 
severity of BPD requires particular attention in 
diagnostic procedures and early therapeutic 
intervent ions  because  current ly  ava i lab le 
pharmacotherapy alone is not sufficient to manage the 
complexity of BPD. The complex nature of individuals 
with BPD has made many physicians reluctant to treat 
them (6). Many studies have been conducted to better 
understand the etiology as well as to establish an 
explanatory model of this common disease with limited 
treatment options. Numerous informative reviews have 
generally supported the importance of considering 
childhood trauma (e.g. emotional, physical, sexual 
abuse, neglect) as a prominent contributor to BPD risk 
(7). However, in recent meta-analyses, it has been 
reported that subtypes of early life trauma may be more 
associated with different psychiatric diseases, 
personality disorders and clinical conditions observed 
in adulthood (8). In this context, many studies have 
evaluated the association between childhood sexual 
abuse (CSA) and BPD diagnosis (9). CSA was reported 
to be prevalent in 16 to 86% of adult patients with BPD 
(10). In three systemic reviews and meta-analyses, a 
statistically significant and consistent relationship was 
found between the development of CSA and BPD 
(8,11,12). In adult patients with BPD, CSA was found to 
be associated with multiple hospitalizations, adult 
suicidal tendency, the overall severity of BPD, and 
general severity of psychosocial impairment (13). 
However, the mechanisms by which childhood 
maltreatment and CSA impair and lead to adverse 
clinical effects have not been clarified. Nevertheless, 
identifying these mechanisms may be important in 
establishing a tailored pharmacotherapy targeting 
specific symptom clusters and thereby improving the 
relevant aspects of the clinical manifestation.

Impairment in cognitive functions is thought to be 
central to the pathophysiology of BPD (14-16). 
Therefore, it is important to examine cognitive 
functions in BPD patients with CSA. Nevertheless, the 
small sample sizes of studies and the differences in 
research methodologies may lead to conflicting results. 
In addition, it should be taken into consideration that 
comorbid psychiatric conditions are more common in 

BPD. For this reason, meta-analyses are important to 
ensure access to the accurate information. Recent meta-
analyses have suggested that one of the cognitive 
domains with the most consistent deficits is the area of 
decision-making (17). Impaired decision-making may 
explain why BPD patients prefer high reward situations. 
These patients are unable to use deterrent motivation in 
situations where there are obvious long-term harmful 
consequences such as impulsive spending, sexual 
behavior, and substance abuse. In fact, even if these 
patients receive explicit feedback on the negative 
consequences of their behavior, they continue to 
practice impaired decision-making (18).

One of the important cognitive areas emphasized in 
BPD patients is the ability to recognize facial emotion. 
Although most of the studies have shown inconsistent 
findings, patients with BPD were seen to misclass 
neutral or ambiguous facial expressions in a negative 
way consistently (19-21). Inaccurate negative 
interpretation of facial emotional expressions of others 
will likely lead to behavioral and emotional 
consequences, including rejection or perceiving others 
as malicious. As a result, a diminished emotion 
recognition skills may cause a significant decrease in 
the social functioning of BPD patients in the real world 
(20). To our knowledge, no studies conducted in the 
published literature so far have evaluated the effects of 
sexual trauma on the emotion recognition ability of 
patients with BPD.

Trauma is a broad term used for many negative life 
events. The current study focuses on CSA, which is 
more easily identifiable, more precise, and also an 
important part of the trauma. The effects of CSA on 
cognition in BPD have not been examined to date. 
Therefore, our study aimed to investigate the effects of 
CSA on cognitive functions and the clinical presentation 
of BPA patients, as well as to evaluate whether certain 
cognitive disorders observed in BPD worsen with 
exposure to CSA. This study emphasizes the importance 
of questioning childhood maltreatment in clinical 
evaluations. We hypothesized that individuals exposed 
to CSA would make more risky decisions and have 
difficulty in emotion recognition. Moreover, childhood 
traumas may aggravate the clinical presentation of 
BPD.

METHOD

Participants
The study has a prospective case-control design. 
Statistical analysis of data obtained from a project 
examining clinical features and cognitive functions in 
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BPD was used as the starting point of the present study. 
In the project, we aimed to address the ongoing 
deficiencies in the diagnostic validity of BPD and to 
increase its validity. The areas examined include: 1. 
The extent to which particular clinical entities 
represent the disorder, such as suicide attempts, 
impulsivity, or dissociative symptoms that occurred in 
BPD; 2. The effects of factors that are important in 
disease development such as childhood traumas; 3. The 
capacity of cognitive functions such as planning, visual 
memory, decision-making, sustaining attention, 
flexible thinking, and emotion recognition in BPD 
patients. The latter functions have standardized 
measurement tools to represent these dimensions. 
Forty-five patients diagnosed with BPD according to 
the Diagnostic and Statistical Manual of Mental 
Disorders, fourth edition (DSM-IV), and 35 healthy 
volunteers were included in the project. The healthy 
control group was selected among relatives of 
healthcare professionals who did not have any 
psychiatric complaints or a history of psychiatric 
diseases. The diagnosis of BPD was carried out with a 
standardized clinical interview by a psychiatrist outside 
the research team. All participants were informed 
about the research and each agreed to provide informed 
consent to participate in the study. After the data 
collection was completed, the BPD patients were 
divided into two groups according to their childhood 
sexual trauma histories. As stated in the Turkish 
version of the Childhood Trauma Questionnaire 
(CTQ), while patients with a sexual abuse score of 6 
and above were categorized as patients exposed to 
sexual abuse, patients with a score of 5 or less were 
categorized as patients not having exposed to sexual 
abuse. In order to neutralize the confounding effects of 
factors such as education level, age, and gender, which 
are known to have an impact on cognitive functions, 
the groups were matched with these variables. 
Therefore, 9 patients with CSA were excluded from the 
study. Three patient groups matched for age, 
educational level, and gender were obtained. These 
included 18 patients with having exposure to sexual 
abuse, 18 patients with having no exposure to sexual 
abuse, and 35 healthy controls. The lack of 
psychopathology was confirmed by applying the 
Structured Clinical Interview for DSM-IV Axis I 
Disorders (SCID-I) and the Structured Clinical 
Interview for DSM-III-R Personality Disorders (SCID-
II) on all participants. Exclusion criteria included 
patients and healthy volunteers who: 1. were less than 
18 years old or older than 65 years; 2. were lack of 

enough education that might hinder the evaluation of 
the instructions; 3. had clear mental retardation and 
cognitive decline, 4. were diagnosed with a serious 
general medical condition according to the interview, 
5. were diagnosed with alcohol/substance use disorder, 
5. had comorbid psychiatric disorders. Ethical approval 
for the study was obtained from the University of 
Health Science Turkey, Erenkoy Clinical Research 
Ethics Committee (IRB Date/Number: 01.06.2015/11). 
The power of the study was calculated as 0.85 by 
evaluating the effect size as 0.40, α-error as 0.05, and 
sample size as 72 with G Power (3.1.9.2.).

Procedure
In the current study, the subjects were recruited from a 
specialized public psychotherapy center, where long-
term care and supervision were provided by experienced 
healthcare professionals. One of the important features 
of our study is that the diagnosis of BPD was made in a 
psychotherapy center, which provides the possibility of 
long-term follow-up of the outpatients. This ensured a 
high diagnostic reliability. Patients with BPD were 
evaluated in terms of Borderline Personality Inventory 
(BPI) and other comorbid psychiatric conditions. The 
Verbal Memory Processes Test (VMPT) and Cambridge 
Neuropsychological Test Automated Battery 
(CANTAB) were administered to the patients. Only the 
CANTAB was applied to the healthy control group; no 
other clinical  evaluation scales were used. 
Neurocognitive tests were applied in a quiet room. Brief 
information about the battery’s instructions was 
provided before each tests. The individuals were 
accompanied by a researcher, who also performed the 
tests. The tests were completed in approximately 1 hour 
and 45 minutes.

Measures
Sociodemographic Data Collection Form: This form 
was prepared by the authors of the current study to 
inquire and record the sociodemographic data of the 
participants.

Borderline Personality Inventory (BPI): The BPI 
was developed by Leichsenring (22) and adapted into 
Turkish in 2006 by Aydemir et al. (23). BPI is an 
inventory consisting of 53 items and answered as true 
or false. BPI covers all aspects of BPDs symptom 
patterns. The scale results are calculated over the total 
score, and the total correct number indicates the level of 
borderline personality organization. The cut-off point 
was determined as 20 with a validity and reliability 
study.



Dusunen Adam The Journal of Psychiatry and Neurological Sciences 2021;34:141-150144

Structured Clinical Interview for DSM-IV: Axis I 
Disorders (SCID-I): SCID-I is a semi-structured 
clinical interview tool developed to diagnose DSM-IV 
(Axis I) psychiatric disorders. The Turkish validity and 
reliability study of SCID-I was conducted by 
Ozkurkcugil et al. (24). It consists of six modules and 
investigates a total of 38 DSM-IV Axis I disorders 
according to diagnostic criteria. The application takes 
an average of 25-60 minutes.

Structured Clinical Interview for DSM-IV Axis II 
Personality Disorders (SCID-II): SCID-II is designed 
to question every criterion of avoidant, dependent, 
obsessive-compulsive, passive-aggressive, self-
defeating, paranoid, schizoid, histrionic, narcissistic, 
borderline, and antisocial personality disorders. The 
translation of SCID-II into Turkish was carried out by 
Coşkunol et al. (25).

Childhood Trauma Questionnaire (CTQ): The 
CTQ Scale was developed by Bernstein et al. (26). The 
Turkish validity and reliability study of the short 
version, which includes 28 items, was conducted in 
2012 by Sar et al. (27). It is a 5-point Likert-type self-
report scale. It includes questions that assess childhood 
emotional, physical and sexual abuse, as well as physical 
and emotional neglect. The response options are given 
as (1) never, (2) rarely, (3) occasionally, (4) often, (5) 
very often. Each question is scored from 1 to 5. It allows 
the calculation of individual traumatic experience 
subscales and a total score. The total score of the scale 
can range from 54-270.

Cambridge Neuropsychological Test Automated 
Battery (CANTAB): CANTAB is widely used all over 
the world, and has been used in more than 2400 peer-
reviewed international articles, and supports a large 
number of cognitive evaluation processes. As CANTAB 
tests are non-verbal, it is a practical tool for assessing 
cognitive functions for use in countries with different 
languages and cultures (28).

Cambridge Gambling Test (CGT): CGT is a 
computerized cognitive test that examines decision-
making abilities. At the beginning of the test, a certain 
score is given to the patient by the computer and the 
person aims to increase this score. In one part of the test 
(‘Ascending’), there is an increase from the smallest bet 
to the bigger bets until the patient selects one. In the 
second part of the test (‘Decreasing’), a decrease from 
the largest bet to the smaller bet is made until the 
patient selects one. This test evaluates four 
performances, including the reasoning time, the time to 
decide which box the yellow icon is in, and with the 
appropriate response selection rate, the person's ability 

to make the most probable choice. The scale, therefore, 
evaluates decision-making behavior by excluding the 
learning status.

Emotion Recognition Test (ERT): ERT is a 
computerized cognitive test that examines emotion 
recognition through facial expressions. During the ERT 
test, the participants are asked to identify the emotions 
in the facial expressions that appear on the screen. After 
the start of the test, the participants are asked to look at 
the cross sign in the middle of the screen continuously 
so that the facial expression appearing on the screen can 
be detected more easily just in 250 ms. After this, the 
facial expression disappears and six boxes appear on the 
screen: Anger, Disgust, Fear, Surprise, Happiness, and 
Sadness. The participants are asked to touch the box 
that best describes the emotion in the presented facial 
expression. The test consists of 2 blocks. Each block has 
a total of 90 facial expressions. Some expressions are 
easier to identify, while others are more difficult to 
identify. With this scale, the response latency times of 
the patients, the correct response rates for both total 
and each emotion, and the frequency of emotions 
chosen by the patients can be evaluated.

Statistical Analysis
The Statistical Package for the Social Sciences (SPSS) 
for Windows version 16.0 (Chicago, SPSS Inc.) was 
used to assess the findings obtained from the study. 
Descriptive statistical methods (average, standard 
deviation, frequency, percentage) were used to assess 
the study data. The compatibility of the variables to 
normal distribution was examined visually (histogram 
and probabi l i ty  graphics)  and analyt ical ly 
(Kolmogorov-Smirnov and Shapiro-Wilk tests). One-
way analysis of variance (ANOVA) or the Kruskal-
Wallis test was used to compare the sociodemographic, 
clinical, and cognitive data of patients with and 
without CSA with healthy controls according to 
whether the data showed normal distribution. A 
homogeneity test was applied for the data with normal 
distribution and post-hoc tests were determined 
according to the homogeneity status. The Fisher’s least 
significant difference (LSD) test was used for post-hoc 
compar isons  o f  parametr ic  data  showing 
homogeneous distribution. The Bonferroni-corrected 
Mann-Whitney U test was used for pairwise 
comparisons in post-hoc analyses of data that did not 
show normal distribution. The Bonferroni-corrected 
p-value was accepted as 0.017. Along with these, the 
Chi-square test was used for the comparison of 
categorical data. For correlation analysis, the Pearson’s 
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test was used when both data were normally 
distributed, and the Spearman’s test was used when no 
data were parametric. A multivariate linear regression 
model was created to examine the types of trauma and 
decision-making abilities that affect BPI. Jamovi 
1.0.7.0 and SPSS PROCESS Macro were used for 
mediation and moderation analysis. The results were 
evaluated at 95% confidence interval at significance 
p<0.05.

RESULTS

Description of Patients with BPD
The mean age of the healthy group was 27.57±4.34 
years, 25.94±5.57 years in patients without CSA and 
28.88±6.64 years in patients with CSA. The healthy 
group included 5 males, the patient group without CSA 
had 2 males and the patients with CSA group did not 
include any male patients. Except for occupational 
status, no significant difference was found between the 
groups in terms of age, gender, education level, and 
marital status. The comparison of sociodemographic 
data of patients with BPD and healthy volunteers is 
shown in Table 1.

Twenty-two (61.1%) BDP patients had self-mutilative 
behavior and 26 (72.2%) attempted suicide. Seventeen 
(47.2%) patients had previously been hospitalized. 
Sixteen (44.4%) patients had received psychotherapy 
intervention. Nineteen (52.8%) patients had a family 

history of psychiatric disease. The mean BPI score of the 
BPD group was 28.7±8.49 (median: 30.0). The mean BPI 
scores of BDP patients with or without CSA were 
31.72±5.78 and 25.77±9.81, respectively; this difference 
was statistically significant (t=-2.213, p=0.034).

Comparison of Cognitive Functions Between the 
Three Independent Groups
The comparison of the ERT scores indicated that apart 
from fear recognition score (p=0.045), there was no 
significant difference between the groups in other 
emotion recognition scores. The comparison of the 
ERT scores of patients with BPD and healthy volunteers 
is shown in Table 2. The comparison of the CGT scores 
indicated that the proportion of risking at 10% chance 
of winning in the BPD with CSA group was significantly 
higher than the healthy control and BPD without CSA 
groups (p=0.002). The comparison of the CGT scores of 
patients with BPD and healthy volunteers is shown in 
Table 3. A statistically significant correlation was found 
between the BPI and CSA scores (r=0.32, p<0.05). The 
correlation between childhood trauma scale scores and 
BPI scores is shown in Table 4.

A multivariate linear regression model was created to 
investigate the effect of sexual abuse, physical neglect, 
and decision-making ability on BPI. Physical neglect and 
sexual abuse were found to have a significant effect on 
BPI (adjusted R2=0.210, p=0.014, F=4.106). The 
investigation of the effects of sexual abuse, physical 

Table 1: The comparison of sociodemographic data of BPD patients and healthy volunteers

Healthy control
(n=35)

BPD without CSA
(n=18)

BPD with CSA
(n=18) F/χ2 p

Age (Mean±SD)a 27.57±4.34 25.94±5.57 28.88±6.64 1.388 0.256

Genderb 0.250

	 Female 30 (85.7%) 16 (88.9%) 18 (100%)

	 Male 5 (14.3%) 2 (11.1%) 0 (0%) 2.772

Education level (mean±sd)c 12.74±2.52
(median: 13.00)

12.00±2.08
(median: 12.00)

11.38±3.01
(median: 12.00) 4.068 0.131

Marital statusb 0.056

	 Married 12 (34.3%) 2 (11.1%) 4 (22.2%)

	 Single 23 (65.7%) 15 (83.3%) 11 (61.1%)

	 Divorced 0 (0%) 1 (5.6%) 3 (16.7%) 9.225

Occupation

	 Employed 29 ( 82.9%) 7 (38.9%)b-1 9 (50%)b-1 0.001

	 Unemployed 0 (0%) 8 (44.4%) 7 (38.9%)

	 Student 6 (17.1%) 3 (16.7%) 2 (11.1%) 19.322
aOne Way Anova was performed, bChi-Square Test was performed. cKruskal Wallis Test was performed. BPD: Borderline personality disorder, CSA: Childhood sexual 
abuse. Bonferroni correction was applied and p-value was taken as 0.017
b-1p<0.017 (Compared to healthy control group)
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neglect, and age on BPI is shown in Table 5. Several 
statistical programs (Jamovi 1.0.7.0 and SPSS Process 
Macro) were used for mediation and moderation 
analysis. No moderation or mediation relationship was 
found between CSA, cognitive functions, and API scores.

DISCUSSION

The present study was designed to evaluate the 
relationship between childhood maltreatment and the 
clinical presentation of BPD, previously shown in large-

Table 2: Comparison of Emotion Recognition Test (ERT) scores of BPD patients and healthy volunteers

ERT scores Healthy control
(n=35)

BPD without CSA
(n=18)

BPD with CSA
(n=18) F/χ2 p

Total correct (%)a 67.53±6.97 (med: 68.33) 62.43±10.73 (med: 66.94) 61.08±14.44 (med: 62.22) 3.699 0.157

Correct happiness (%)a 36.74±10.31 (med: 35.00) 34.88±11.75 (med: 31.00) 31.16±10.34 (med: 30.50) 2.492 0.288

Correct sadness (%)a 35.82±14.15 (med: 32.00) 33.83±10.62 (med: 31.00) 36.22±14.48 (med: 30.50) 0.090 0.956

Correct fear (%)b 26.8±7.39 25.88±9.77 33.55±14.6x,y 3.235 0.045

Correct anger (%)a 21.65±4.39 (med: 22.00) 21.33±5.79 (med: 21.00) 25.77±11.56 (med: 22.00) 1.280 0.527

Correct surprise (%)a 32.71±7.24 (med: 31.00) 34.00±10.49 (med: 34.00) 29.66±12.01 (med: 29.50) 1.148 0.563

Correct disgust (%)a 26.25±8.85 (med: 26.00) 30.05±14.01 (med: 29.00) 23.61±11.90 (med: 24.50) 1.674 0.433
BPD: Borderline personality disorder. VMPT: Verbal Memory Process Test, CSA: Childhood sexual abuse
aKruskal Wallis Test was performed. In the pairwise comparison of the data with significant differences in the Kruskal Wallis test, Bonferroni correction was applied 
and the p-value was taken as 0.017.
bThe one-way ANOVA test was performed. For the One-Way Anova test, homogeneity was checked with the Levene Statistic test and the LSD test was applied if it 
showed homogeneous distribution.
xp<0.05 (for LSD) or p<0.017 (Compared to healthy control group)
yp<0.05 (Compared to BPD without CSA group)

Table 3: Comparison of Cambridge Gambling Test (CGT) scores of BPD patients and healthy volunteers

CGT scores Healthy control
(n=35)

BPD without CSA
(n=18)

BPD with CSA
(n=18) χ2 p

Overall proportion of bet 0.54±0.16 (med: 0.50) 0.52±0.14 (med: 0.51) 0.58±0.19 (med: 0.55) 0.814 0.66

Proportion of bet at 50% chance 0.45±0.24 (med: 0.43) 0.43 ±0.23 (med: 0.40) 0.48±0.23 (med: 0.50) 0.466 0.79

Proportion of bet at 60% chance 0.51±0.20 (med: 0.50) 0.45±0.23 (med: 0.51) 0.55±0.22 (med: 0.58) 1.742 0.42

Proportion of bet at 70% chance 0.54±0.21 (med: 0.51) 0.61±0.18 (med: 0.57) 0.56±0.20 (med: 0.53) 1.270 0.53

Proportion of bet at 80% chance 0.59±0.19 (med: 0.61) 0.58±0.18 (med: 0.54) 0.59±0.22 (med: 0.61) 0.256 0.88

Proportion of bet at 90% chance 0.65±0.20 (med: 0.71) 0.60±0.20 (med: 0.59) 0.60±0.21 (med: 0.58) 1.575 0.45

Proportion of bet at 10% chance 0.25±0.20 (med: 0.25) 0.33±0.28 (med: 0.25) 0.71±0.26 (med: 0.75)x,y 12.132 0.002
BPD: Borderline personality disorder. CGT: Cambridge Gambling Test, CSA: Childhood sexual abuse
aKruskal Wallis Test was performed. In the pairwise comparison of the data with significant differences in the Kruskal Wallis test, Bonferroni correction was applied 
and the p-value was taken as 0.017.
xp<0.017 (Compared to healthy control group)
yp<0.017 (Compared to BPD without CSA group)

Table 4: The Correlation between Childhood Trauma Scale Scores and Borderline Personality Inventory Scores

Emotional abuse Physical abuse Physical neglect Emotional neglect Sexual abuse Total trauma

BPI scores 0.33*a 0.25a 0.33a 0.30b 0.32*b 0.41*b

*p≤0.05, BPI: Borderline Personality Inventory, aSpearmen(rho) correlation test was performed, bPearson correlation test was performed

Table 5: Investigation of the Effect of Sexual Abuse, Physical Neglect and Age on BPI

Borderline Personality Inventory

Independent variables B S.E. βeta coefficient 95.0% C.1.for β coefficient p

Physical neglect 1.115 0.461 0.365 0.176-2.055 0.021*

Sexual abuse 0.380 0.181 0.318 0.011-0.749 0.044*

Overall proportion of bet 10.075 6.563 0.233 -3.294-23.444 0.135
*p≤0.05, Multiple Linear Regression Analysis test was performed. Adjusted R square: 0.210, p=0.014, F:4.106, BPI: Borderline Personality Inventory, S.E: Standard error
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scale studies. The term childhood maltreatment is used 
for a wide range of situations including childhood 
trauma. The term was used in a fragmented form in 
previous studies, and one of its key components, CSA, 
has been further described and discussed in detail in 
this study. Additionally, we have examined the effect of 
CSA on cognitive functions in BPD along with the 
relationship between CSA, the clinical presentation of 
BPD, and cognitive functions.

We report in this study that patients with BPD who 
experienced CSA have more severe disease. This finding 
is significant in both comparison and correlation 
analyses. In this context, the findings of our study 
support the results of previous studies examining the 
relationship between BPD and childhood maltreatment, 
more specifically the CSA. In fact, it has been 
emphasized that childhood maltreatment might be 
associated with BPD, as well as severe psychiatric 
disorders such as psychotic disorder (29) and mood 
disorder (30). Evaluating the relationship between CSA 
and psychiatric diseases, Hailes et al. (31) reported in a 
review that CSA had the strongest relationship with 
psychiatric conditions such as conversion disorder, 
BPD, anxiety disorder and depressive disorder, 
respectively. Early experiences with caregivers play an 
important role in the development of emotional and 
motivational regulation. Problems in related issues 
make it difficult for children to experience and control 
different emotional situations (32). In a study conducted 
by Seguin-Lemire et al. (33), it was stated that the ability 
for emotional regulation was weak, and patients 
exposed to severe traumatic experiences such as CSA 
experienced intense emotional lability. Emotional 
dysregulation causes patients with BPD to be more 
sensitive to environmental stimuli and to experience 
emotions more intensely than others, making them 
hypersensitive and overreactive (34). Emotional lability 
is associated with a rapid and unexpected change in 
people's emotions and moods (35). Emotional 
dysregulation and emotional lability have been reported 
to cause inability to cope with intense emotional 
stimuli, thus contributing to the development of self-
injuring behaviors and suicidal thoughts (36). Studies 
evaluating the effects of childhood traumas at the 
neurobiological level have suggested permanent 
disorders in corticotrophin-releasing hormone and 
other HPA axis-related hormones (37,38). High stress 
levels may cause volume loss, decrease in neurogenesis, 
and epigenetic changes with methylation and 
demethylation reactions, especially in the hippocampal 
area (37,39). Early traumatic experiences can create 

permanent sensitivity in nerve loops. In this context, it 
may be possible that early childhood traumas can 
worsen the behavioral and cognitive symptoms seen in 
the manifestation of BPD. Standard dialectical 
behavioral therapy (DBT), as well as modified DBT 
methods, can be used in the treatment of complex and 
severe traumas in patients with BPD (40). Addressing 
childhood traumas such as CSA, especially when 
working with patients with BPD, may contribute 
significantly to the mitigation of feelings of shame and 
guilt, accepting the feelings related to the trauma 
experienced, and reducing self-harming behaviors 
(41,42). Another important finding of the present study 
is that the betting rates of patients with exposure to 
CSA at the position of a 10% winning probability were 
higher than both healthy controls and BPD patients 
with no CSA. It has been reported that individuals with 
BPD have poor self-regulation and often make 
impulsive and risky decisions, rather than predictive or 
planned decisions (43). In fact, risky sexual behavior, 
substance abuse, and other reckless behaviors can be 
observed among individuals with BPD (44). Kulacoglu 
et al. (45) reported that sexually abused children 
experience more behavioral problems than children 
who did not have CSA. In a study evaluating decision-
making abilities in patients with BPD by using the Iowa 
Gambling Test, it was reported that BPD patients made 
more disadvantageous decisions compared to the 
control group (46). In an animal study conducted by 
Dias-Ferreira et al. (47), mice exposed to chronic stress 
were insensitive to the changing reward paradigm and 
resistant to changing their choices. Likewise, it has been 
reported that patients with BPD were resistant to the 
learning with negative feedback (21). Chronic stress 
was shown to increase corticosteroid levels, causing 
medial prefrontal cortex atrophy, associative striatum 
atrophy, and sensorimotor striatum hypertrophy, 
which can be occur as a decision-making disorder (47). 
CSA has also been shown to cause dysfunction in the 
HPA axis, impaired feedback mechanism, and an 
increase in glucocorticoid levels (48). In this context, 
CSA is thought to cause disruptions in decision-making 
by inducing changes in relevant brain regions, similar 
to the structural changes caused by chronic stress in a 
developing organism. Although impaired decision-
making/risk-taking behavior in BPD has been shown 
before, to the best of our knowledge, there is no study 
showing that experiencing CSA might increase risk-
taking behavior in this patient group. In this respect, we 
think that our findings make an important contribution 
to the literature.
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The ability of patients exposed to CSA to recognize 
the facial expression of fear accurately was found to be 
higher in this study than the healthy controls and BPD 
patients who were not exposed to CSA. Although the 
number of studies examining the effect of CSA on facial 
emotion recognition in patients with BPD is limited, 
there are studies conducted on patients with post-
traumatic stress disorder (PTSD) and patients with 
other psychiatric conditions. In a study conducted with 
adolescents, it was shown that patients with PTSD 
recognized fear expressions more easily and their 
reaction time was shorter (49). The recognition of facial 
expressions begins to develop in early childhood, and 
the frequency of exposure to specific emotions is 
considered to be important in recognition abilities (50). 
It is known that traumatized children are less exposed 
to atypical and unexpected positive emotions and more 
intense and severe negative emotions (51). The 
hypervigilance of traumatized people in trauma-related 
conditions enables them to better identify dangerous 
situations. Thus, this process is a protective mechanism 
in case the individual is re-exposed to the trauma. 
However, these findings are not consistent in all studies. 
Ardizzi et al. (52) reported a study conducted with 31 
street-children and 31 healthy controls in which 
exposure to maltreatment was seen to increase prejudice 
during the emotion recognition task and created a bias 
in favor of anger in the choices of the children. The 
same study suggested that street children tended to 
choose anger more, particularly over fear (52). 
However, since the study was not conducted on a 
patient group, it may have led to different outcomes. A 
study comparing three groups of individuals with a 
similar design to the current study; BDP patients with/
without CSA exposure and healthy controls showed 
that the BPD patients with a history of sexual abuse 
were more sensitive to recognize fear (53). The tendency 
to be more susceptible to recognizing certain emotions 
in different situations may be related to the familiarity 
with the emotional load that people are exposed to or 
experience in their external environment.In the current 
study, no moderator role was identified in the 
relationship between CSA, worsening cognitive deficits, 
and the clinical presentation of BPD. Similarly, no 
mediator role of cognitive functions was found in the 
relationship between CSA and the clinical presentation 
of BPD. The absence of this significant relationship was 
most likely since our sample size did not have enough 
power for regression analysis.

The study has few limitations to consider when 
evaluating the results. The relatively small sample size 

of the present study is one of the limitations of the 
research. Although patients with low intelligence or 
cognitive deficits were excluded through a psychiatric 
interviews, the lack of a detailed IQ examination can be 
considered as another limitation. Yet another limitation 
is that a significant proportion of patients were receiving 
either psychotherapy or psychopharmacological 
treatment. Despite these limitations, the current study 
supports an important idea that the evaluation of CSA 
improves the diagnostic validity of BPD.

In conclusion, the current study suggests that CSA 
has significant effects on the clinical presentation and 
neurocognitive profiles of BPD. In this context, our 
study once again emphasizes the importance of 
investigating childhood maltreatment, especially CSA 
in patients with BPD. CSA leads to deficiencies such as 
risky decision-making and aberrant emotion 
recognition processes.  Therefore,  necessary 
interventions conducted in the context of CSA may 
play an important role in personalized treatment 
approaches. This, in turn, may provide more effective 
treatment with a rapid response. However, the 
mediation and moderation relationships need to be 
further evaluated in studies with larger sample sizes.
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