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ABSTRACT

The validity and clinical significance of the characteristics of borderline personality disorder (BPD) in adolescents are increasingly being recognized. The 
persistence of BPD characteristics in adolescence is high and is associated with negative interpersonal, academic, professional, and financial outcomes. In the 
literature, BPD characteristics observed in children and adolescents are explained with psychodynamic theories, developmental models, and evolutionary 
approaches. Emotional dysregulation, interpersonal dysfunction, impulsivity, and self-harming behavior, negative life events, temperament characteristics, 
neuropsychological dysfunctions, neuroanatomical, genetic, hormonal, and immunological factors may play a role in BPD etiopathogenesis. This review 
aims to address different approaches and relevant factors for the development of BPD. The articles published between 1968-2021 in the PubMed database 
were reviewed, and prominent studies were selected for evaluation. The importance of invalidating environment, epistemic freezing and hypermentalization, 
complex or attachment trauma is emphasized in psychodynamic and developmental literature. In the evolutionary approach, on the other hand, romantic 
relationships and the onset of reproduction are emphasized as the reason for the emergence of symptoms during adolescence, and it is argued that BPD is 
related to the rapid life history strategy. It is stated that a decrease in volume in the orbitofrontal cortex and anterior cingulate cortex, which are involved in 
top-down emotional processing, and an increase in the activity of thalamus and hippocampus regions, which are involved in bottom-up emotional processing 
are observed in adolescents with BPD characteristics when compared to healthy controls. It is thought that the increase in activation in the superior temporal 
gyrus and precuneus observed in adolescents with BPD features is a neural indicator of hypermentalization, and the increase in activation in the insula is a 
neural indicator of social pain. It has been reported that the decrease in resting heart rate and the increase in heart rate variability observed in adolescents 
with BPD symptoms are associated with the activation of the parasympathetic system. BPD in adolescents is a disorder that challenges clinicians in terms of 
diagnosis, differential diagnosis, and treatment. It is crucial to evaluate the factors related to etiopathogenesis in BPD in a multifaceted and detailed manner.
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INTRODUCTION

Borderline personality disorder (BPD) has been determined 
to be a common mental disorder with rates varying between 
0.7% and 1.8% in adults in population-based studies 
(Lieb et al. 2004, Winsper et al. 2020). The validity and 
clinical importance of BPD characteristics in adolescents is 
increasingly recognized (Sharp and Fonagy 2015, Winsper et 
al. 2016). Approximately 1% to 4% of adolescents meet the 
diagnostic criteria for BPD (Kaess et al. 2014). It is observed 
at a higher rate in girls during adolescence, especially in 
clinical samples (Grilo et al. 1996, Sharp et al. 2018). 
Prodromal features for BPD and features of BPD appear in 
early adolescence and their incidence gradually decreases after 
young adulthood. Therefore, BPD is thought to be a disorder 

with neurodevelopmental aspects (Chanen and Kaess 2012, 
Chanen et al. 2014, Kaess et al. 2014, Sharp et al. 2018).

Studies in adults and adolescents show that the descriptive 
features of BPD are best characterized by a phenotype that 
includes difficulty in emotion regulation, affective instability, 
interpersonal dysfunction, emotional interoception-sensation 
problems, hyper-reactive emotional activity, attachment 
problems, hypersensitivity to abandonment-rejection, 
acting out, self-harming behavior (SIB), suicide attempts 
and threats, chronic anxiety, decision-making and choice 
disorders, predisposition to psychotic and dissociative 
reactions, identity and selfhood problems, sexual problems, 
aggression and impulsivity (Gunderson 2007, McCloskey et 
al. 2009).

Etiopathogenesis in the Development of Borderline Personality 
Characteristics in Children and Adolescents 
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Despite strong evidence supporting the benefits of diagnosing 
BPD during adolescence (Zanarini et al. 2018), stigmatization 
concerns still pose an obstacle to early diagnosis in clinical 
practice (Chanen et al. 2008a, Griffiths 2011, Kaess et al. 
2014, Laurenssen et al. 2013). Among the debates about the 
diagnosis of BPD during adolescence are the developmental 
characteristics of adolescence and the problems of diagnostic 
continuity (Laurenssen et al. 2013). However, not being 
diagnosed brings the risks of misdiagnosis of adolescents 
with BPD features (Paris 2013) and missed early intervention 
opportunities. In addition, the “Diagnostic and Statistical 
Manual of Mental Disorders” (DSM-5) facilitated the 
diagnosis of personality disorder for those under the age of 
18 (Newton-Howes et al. 2015). Studies have shown that 
“symptoms continue over time” for adolescents with BPD 
characteristics; He proposes three different trajectories in 
which “symptoms fade over time” and “other psychiatric 
disorders develop” (Winsper et al. 2015b). It is stated that 
the diagnostic continuity of BPD in adolescence is similar to 
that in adulthood, and that BPD symptoms continue to be 
seen in a significant portion of adolescents even after 20 years 
(Winsper et al. 2015a, 2015b). In a twin follow-up study of 
10 years, young people with BPD features were evaluated 4 
times at the ages of 14, 17, 20 and 24, and rank order stability 
was found to be 0.53-0.73 in this study (Bornovalova et al. 
2009). It is stated that personality disorder characteristics of 
adolescents also show moderate continuity over time, as in 
adult samples (Sharp et al. 2018).

The aim of this study is to review the theoretical approaches 
and empirical findings for the explanation of the characteristics 
associated with borderline personality disorder features, 
which are becoming increasingly important in children and 
adolescents. For this purpose, studies related to borderline 
personality disorder were searched in PubMed index between 
1968-2021. In this review, priority was given to studies aimed 
at children and adolescents.

Psychodynamic Theories

It is stated that the main developmental task of adolescence is 
the emergence of a “consistent sense of identity”, which can be 
defined as “internal and interpersonal continuity”, along with 
the existence of an autonomous and self-directing personality 
(Erikson 1968, McAdams, Olson 2010). The formation 
process of this identity and sense of self is characterized by 
inconsistency and confusion in some adolescents, in which 
case symptoms of personality disorder may occur (Gunderson 
et al. 2018).

Kernberg’s (1984) model has common features with current 
developmental models. In addition, considering the severity 
of the symptoms, BPD stands between internalizing / 
externalizing disorders and psychotic disorders. Kernberg 
(1976) argues that the hallmark of BPD is the lack of 

integration in object representations. In borderline personality 
organization, patients use primitive and maladaptive defense 
mechanisms, such as splitting, for emotional regulation, 
and thus are unable to form holistic object representations. 
Kernberg (1976) argues that the split defense mechanism 
develops as a result of avoiding relational conflict with the 
caregiver.

Kohut (1977), the founder of selfhood psychology, focused 
more on the inadequacy of the caregiver. In Kohut’s definition 
of “restoration of the self ”, it is stated that in the development 
of the sense of self, the individual develops the feelings of 
“self-worth”, “self-consistency” and “self-continuity” by 
relying mainly on others (self-objects). However, when 
caregivers respond to their babies with anger or fear instead 
of mirroring, children internalize a foreign self - the “False 
Self ” (Fonagy and Luyten 2009). Emotions conveyed by the 
caregiver through mirroring play an important role in the 
development of an integrated self.

Erikson (1986) draws attention to the mutual interaction 
of two dynamic elements (“identity synthesis” and “identity 
confusion”) in the process of identity development. Contrary 
to identity synthesis in identity confusion, a consistent and 
functional sense of self is not formed and different identity-
related features cannot be brought into a coherent whole. The 
widely accepted ground for the self in young people with BPD 
features is “identity confusion” (Kernberg 1983, Westen and 
Cohen 1993). Identity is generally assessed by self-narratives, 
which are indicative of people’s ability to consistently integrate 
their autobiographical past and imagined future (McAdams 
and Mclean 2013). The causal and thematic coherence 
skills that develop during adolescence lead to the linking 
and integration of events in life, enabling self-narratives 
(Bluck and Habermas 2001). In adolescents with “identity 
confusion” and BPD characteristics, inconsistencies in self-
narratives, fear of abandonment and insecurity are observed 
(Lind et al. 2019).

As a result, within the framework of psychodynamic theories, 
the importance of self and identity problems is revealed in the 
development of BPD in adolescents. Among these problems, 
“formation of holistic object representations”, “development 
of sense of self and its integrity”, “negative effects of caregivers 
on the self ”, “identity confusion” stand out.

Temperament Traits and Associated Neurobiological 
Factors

Inherited biology-based differences contribute to individuals’ 
emotional and behavioral response tendencies, in short, to 
temperament (Bates et al. 2014, Davidson et al. 2000). When 
exposed to environmental risks, these reaction tendencies can 
turn into symptoms of psychopathology (Kagan 2013). In 
a twin follow-up study with 1116 children, low self-control 
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and high impulsivity levels at the age of 5 were found to be 
predictors of BPD characteristics at the age of 12 (Belsky 
et al. 2012). Children with persistent high impulsivity 
generally display a reactive, rapid, uncontrolled approach 
to rewarding stimuli without appropriately considering 
the potential negative consequences (Eisenberg et al. 2010, 
Martel 2013). Studies show that the interaction between 
temperamental characteristics such as impulsivity, which is 
persistent in the development of BPD, and environmental 
risks, such as parental maltreatment, stands out (Sharp et al. 
2015). Children with problematic temperaments are more 
likely to be abandoned, neglected or abused by attachment 
figures who are also impulsive and hypersensitive to social 
stimuli (Crawford et al. 2009, Lyons-Ruth and Jacobvitz 
2008).

In a follow-up study conducted with 2282 children and 
adolescents, it was found that high levels of negative affect, 
shyness and impulsivity, which are temperament traits, 
predicted the development of BPD (Stepp et al. 2014a). 
Persistent impulsivity temperament trait in children with 
“low level of responsibility-compatibility” personality traits; 
shyness and negative affect temperament traits are associated 
with “high level of neuroticism” (Sharp et al. 2015). In studies 
conducted with adults with BPD, a combination of “five-
factor personality” features with “high level of neuroticism” 
and “low level of agreeableness and responsibility” is 
observed (Trull et al. 2003). It has been reported that there 
are significant correlations between BPD characteristics and 
“disinhibition” and “antagonism” temperament dimensions 
in adolescents (Jovev et al. 2013). Disinhibition is, like 
impulsivity,  associated with “low level of responsibility” in 
adolescents; and antagonism is associated with “low level of 
compatibility”. Among the five-factor personality traits, “low 
level of responsibility” reported in BPD includes impatient, 
impulsive individuals who have difficulty in organizing; 
on the other hand, “low level of compatibility” defines 
individuals who are insecure, utilitarian-Machiavellian or 
ruthless in interpersonal relationships (Stepp et al. 2014a). 
Temperament features such as impulsivity and anxiety are 
associated with individual differences in the functioning 
of two basic motivational systems in the brain. These 
systems, called the “behavioral activation system” (BAS) and 
“behavioral inhibition system” (BIS), regulate approaching 
and avoiding environmental stimuli (Barros-Loscertales et 
al. 2010, Fowles 1980). BIS is supported by neural structures 
including the amygdala and septo-hippocampal system and 
is mainly stimulated by serotonergic (5-HT) pathways. It 
is believed that this system prevents approaching-under-
threat behaviors and mediates the anxious temperament 
characteristics (McNaughton and Corr 2004). It is stated 
that anxious temperament characteristics in childhood may 
reflect an internalizing trajectory towards self-harming 

behavior and BPD in adolescence in connection with 
depression and anxiety disorder (Beauchaine 2015, Neuhaus 
and Beauchaine 2013). BAS is supported by the mesolimbic 
dopamine system, which includes the ventral tegmental 
area, nucleus accumbens, and ventral striatum. It is thought 
that hypodopaminergic state and low-level BAS activation 
are associated with impulsive and irritable temperament 
features (Laakso et al. 2003, Sagvolden et al. 2005). The 
heterotypic comorbidity in BPD is thought to be related to 
the hypodopaminergic state (Beauchaine 2012). In a study, 
it was suggested that the temperament dimensions of harm 
avoidance and novelty seeking being high while reward 
dependence is low constitutes a biological vulnerability 
in terms of BPD development (Kaess et al. 2013). Harm 
avoidance is thought to be related to the serotonergic system 
(BIS), and novelty seeking is thought to be related to the 
dopaminergic (BAS) system (Cloninger et al. 1993). 

As a result, it is observed that some temperamental 
characteristics of children and adolescents stand out in 
BPD. Among these, high impulsivity, high neuroticism, 
disinhibition and antagonism are the general characteristics 
emphasized in research.

Parental Attitudes and BPD Characteristics

The individuals with whom children and adolescents interact 
play an important role in reinforcing the negative affect of 
children. These established relationships are characterized by 
emotional devaluation, in which the emotional needs of the 
child are ignored or rejected (Crowell et al. 2009, Linehan 
1993a). Linehan emphasizes the effect of the “invalidating 
environment”, in which the infant’s emotional experiences 
are not approved and supported by the caregiver, on the 
development of BPD characteristics (Linehan 1993a). The 
devaluing environment, compulsive and traumatic behaviors 
of parents and negative reinforcement processes contribute 
to the continuity of emotion regulation difficulties in 
vulnerable youth (Beauchaine et al. 2019, Crowell et al. 
2009). Negativity in the family environment and maladaptive 
parental behaviors predict BPD characteristics in 11-year-old 
children (Winsper et al. 2012). In population-based follow-
up studies, it was determined that maternal BPD diagnosis 
predicted BPD characteristics in adolescents (Barnow et al. 
2013, Reinelt et al. 2014, Zalewski et al. 2014). Negative 
mother-child interactions such as rejection of the child or 
the parent’s overprotective attitudes, the mother’s oscillation 
between not caring for the child and clinging to the child, 
separation-individuation being perceived as a threat by the 
mother, not allowing/punishing separation-individuation/
exploitation of feelings (intergenerational transmission 
of separation-individuation pathologies), taking normal 
developmental difficulties personally contribute to the 
transition of BPD symptoms from the mother to the 
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adolescent. It is possible that these mothers also experienced 
traumatic separation-individuation processes with their own 
mothers (Reinelt et al. 2014). However, the negative attitude 
of parents to children is mutual in nature. (El-Sheikh and 
Erath 2011). In studies on the development and parental 
attitudes of children with difficult temperaments, it has been 
found that difficult temperament has a reinforcing effect on 
negative parental attitudes and that these children have a high 
sensitivity towards caregivers and the environment (Boyce 
and Ellis 2005, Burt et al. 2005). It is thought that mutually 
negative and inconsistent behaviors may be effective in ending 
the conflict temporarily (Crowell et al. 2014a). However, 
these behaviors, which are reinforced over time, contribute to 
interpersonal problems, emotional regulation difficulties and 
the development of psychopathologies. 

Cognition and Neuropsychological Findings in BPD

Individuals with BPD use more negative attitudes about 
themselves and others, blame themselves and others more 
in interpersonal relationships and show resentment, perceive 
the environment more hostile, and use non-adaptive 
regulation strategies. These findings are associated with 
difficulty in emotion regulation and impulsivity as a general 
attitude. According to neuropsychological studies; cognitive 
flexibility, changing the setup, shifting attention, making 
decisions/choices, sustained and selective attention, problem 
solving, self-suppression/inhibition skills, planning, strategy 
development, working memory are among the cognitive 
functions reported to be impaired in individuals with BPD 
(Massó Rodriguez et al. 2021). These neuropsychological 
impairments are associated with low stress coping skills, 
susceptibility to ruminative thoughts, impulsivity, and poor 
emotion regulation skills.

Social Cognition, Mentalization and Its Neurobiology 
in BPD

Mentalization is defined as the ability to understand the 
mental states of others (for example, emotions, intentions, 
attitudes and goals) (Han and Northoff 2009, Northoff et 
al. 2006). Hypermentalization mediates the relationship 
between attachment style and BPD characteristics in 
adolescents (Sharp et al. 2016). “Hypermentalization” is a 
social-cognitive process that involves making assumptions 
about other people’s mental states that go beyond observable 
data (Sharp 2014). It therefore involves overloading mental 
states and misinterpreting them. Early onset, repetitive, 
chronic, namely cumulative trauma causes the child to 
be constantly alert and hypermentalization to occur in 
developmental process. Hypermentalization has a significant 
effect on individuals with BPD who have serious problems 
in maintaining continuity and consistency, especially 
in interpersonal relationships. “Epistemic freezing”, on 

the other hand, refers to the tendency to defend existing 
knowledge structures even if they are false or misleading 
(Fiske and Taylor 1991). Such a defensive strategy, 
also called “cognitive closure”, is observed especially in 
individuals who grew up in a traumatic environment (ie, 
high-risk environment for cumulative trauma). Current 
psychodynamic approaches, for example Fonagy et al.’s 
(2017) psychodynamic, socially oriented BPD model, 
places “epistemic freezing” and “mentalization” at the center 
of early-developing BPD characteristics. The development 
of the self is closely related to the capacity for reflective 
functioning or mentalization.

Theory of mind skills are necessary for correct empathy 
in childhood and for an abstract, symbolic social thinking 
in adolescence (Baron-Cohen et al. 2008, Frith 2007). 
Activation of the fronto-temporo-parietal regions 
and mirror neurons during childhood supports the 
understanding of the emotions and behaviors of others 
(Satpute and Lieberman 2006). Socially sensitive and 
consistent parental attitudes in the relationship between 
the child and the caregiver ensure that children have a high 
social processing capacity (Bornstein and Bornstein 2007). 
Neural development supported by these positive experiences 
in early childhood paves the way for secure attachment and 
healthy social communication behaviors (Malenka and 
Siegelbaum 2001). Negativities in the relationship with 
the caregiver in early childhood and subsequent relational 
traumas negatively affect the ability to perceive and respond 
to social cues (Fonagy et al. 2011). In a study related to 
theory of mind, a significant negative correlation was found 
between the ability to attribute first-degree and second-
degree false beliefs at a 5-year-old and BPD characteristics 
at a 12-year-old (Belsky et al. 2012). Midline structures of 
the brain such as anterior cingulate cortex, dorsomedial 
prefrontal cortex, precuneus, posterior cingulate cortex, 
superior temporal gyrus, and temporoparietal regions play 
a role in an individual’s understanding of themselves and 
others’ mental states (Herpertz et al. 2017). The increase 
in activation in the superior temporal gyrus and precuneus 
in the mentalization network in adolescents with BPD 
features may be a neural indicator of hypermentalization 
(Sharp et al. 2011). The superior temporal gyrus is involved 
in perceiving the gestures and mimics of others, while the 
precuneus and insula are involved in establishing emotional 
empathy. In adolescents with BPD characteristics, an activity 
increase is observed in the insula pertaining to negativities in 
interpersonal relationships (Krauch et al. 2018). Adolescents 
with BPD characteristics have more emotional empathy and 
less cognitive empathy. While emotion regulation difficulties 
in adolescents with BPD were associated with an increase in 
emotional empathy; hypermentalization is associated with a 
decrease in cognitive empathy (Kalpakci et al. 2016).
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In addition, social functioning problems are accompanied by 
white matter abnormalities in adolescents with BPD features. 
There is evidence that the developmental peak cannot be 
reached in white matter structure in adolescents with BPD 
features (New et al. 2013). Attention bias towards negative 
emotional stimuli can be observed in the presence of depressed 
mood in adolescents with BPD characteristics. Adolescents 
with BPD characteristics need more intense expressions in 
order to perceive emotions accurately.

Attachment and BPD Features

In a “good enough” environment, the infant’s experiences are 
properly understood by the caregiver and the infant’s needs 
are sensitively responded to. Parents’ sensitivity towards their 
children is shown through a non-verbal communication 
that includes a clear reflection of the baby’s emotions and 
ostensive cues (Fonagy et al. 2000). It is suggested that the 
use of demonstrative-observable cues (eg eye contact) initiates 
epistemic openness to knowledge in the infant (Csibra and 
Gergely 2009). There is a similar emphasis on “epistemic 
freezing” in both contemporary interpersonal theories 
(Benjamin 2005, Horowitz et al. 2006) and attachment 
theory (Mikulincer and Shaver 2007). 

In attachment theory, it is emphasized that individuals with 
insecure attachment patterns continue their past patterns 
with a prominent rigidity in new attachment relations. The 
reason for this is the fear of loss of autonomy (loss of self ) 
or loss of love of the attachment figure (loss of relatedness) 
(Mikulincer and Shaver 2007). Individuals with insecure 
attachment patterns have a strong tendency to maintain 
these patterns even if they are not approved by others. This 
shows the loss of the information flow that new attachment 
relationships provide to the individual, namely “epistemic 
freezing”. In cross-sectional studies with adults, it is already 
known that there is a significant correlation between insecure 
attachment style and BPD (Levy 2005). In follow-up 
studies, it was determined that insecure attachment style in 
infancy and adolescence predicted the development of BPD 
(Carlson et al. 2009, Lyons-Ruth 2008). Adolescents with 
insecure attachment patterns are more prone to interpersonal 
hostility (Allen et al. 2007). Insecure attachment style is 
observed in 92-96% of individuals with BPD, and separation 
anxiety symptoms can be observed in childhood as a result 
of intergenerational transmission in both attachment and 
separation-individuation in individuals who develop BPD 
later on (Levy 2005). BPD features are more common 
in adolescents with an anxious-resistant-preoccupied 
attachment style (Rosenstein and Horowitz 1996). Studies 
have emphasized the findings that the correlation between 
insecure attachment patterns and BPD begins in childhood 
and continues into adulthood. 

Childhood Adverse Life Events and BPD 
Characteristics

A history of physical, sexual abuse and emotional neglect was 
found to be more common in adults and adolescents with 
BPD than in psychiatric controls (Horesh et al. 2008, Ogata 
et al. 1990, Salzman et al. 1993, Stepp et al. 2014b, Zanarini 
et al. 1997). Studies have found that patients with BPD have 
a high rate of “early attachment trauma” or “complex trauma” 
(Ball and Links 2009, Chanen and Kaess 2012). “Complex 
trauma” describes long-term and cumulative childhood 
traumatic experiences, often involving neglect and/or abuse. 
(Asnes and Leventhal 2011). “Complex trauma”; it is often 
referred to as “Type II trauma”, “attachment trauma”, 
“relational trauma” or “developmental trauma”. (Herman 
1992 and Terr 1991).

Some researchers emphasized similar aspects of BPD with 
the diagnosis of “complex post-traumatic stress disorder” and 
suggested that complex trauma plays a role in the persistence 
of emotion dysregulation and causes the development of BPD 
(Ford and Courtois 2014, Trippany et al. 2006, van der Kolk 
et al. 1996). It is recommended to establish “Developmental 
Trauma Disorder” as a separate psychiatric diagnosis for the 
developmental effects of complex trauma in children and 
adolescents. The definition of trauma in “developmental 
trauma disorder” is limited as interpersonal and attachment 
trauma and the importance of attachment patterns in 
children and adolescents is emphasized. Diagnostic criteria 
in “developmental trauma disorder” are evaluated under 
3 different categories. These are “somatic symptoms and 
difficulty in emotion regulation”, “attention and behavioral 
problems”, “self-regulation and interpersonal dysfunctions” 
(D’Andrea et al. 2012, Ford 2009). Diagnostic criteria for 
“developmental trauma disorder” in children and adolescents 
are highly correlated with BPD characteristics (Schmid et 
al. 2008). In line with the proposed diagnosis, insecure and 
disorganized attachment patterns are observed in a significant 
number of children exposed to abuse or neglect (Hipwell 
et al. 2000, Kim and Cicchetti 2004, Van Ijzendoorn et al. 
1999, Weinfield et al. 2000).

It is believed that exposure to sexual abuse during childhood 
is one of the most important factors in the etiology of 
BPD (Westen et al. 1990). Exposure to both abuse and 
emotional neglect during childhood is associated with BPD 
characteristics observed in adolescents; however, it is stated 
that the relationship between exposure to emotional neglect 
and BPD characteristics is stronger compared to abuse 
(Zanarini et al. 2020).

“Complex trauma” does not usually occur in isolation; it is 
typically part of the broader ‘risk environment’ (Cicchetti, 
Toth 2005). A recent review of thirty-nine follow-up 
studies found that exposure to different types of traumas 
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such as emotional abuse and neglect, physical and sexual 
abuse; typically occurs in a broad context such as parental 
maltreatment, parental psychopathology, low socioeconomic 
status, domestic violence. This risky environment is closely 
related to the development of BPD (Stepp et al. 2016).

Studies on negative life events and their developmental 
effects in children reveal the importance of developmental 
timing (APA 2010). The first years of life, when rapid and 
important changes in brain development are experienced, 
are considered to be a sensitive period (Gee and Casey 
2015). The caregiver-child interaction in this sensitive early 
childhood period is very important for the development 
of BPD. It is stated that the effect of maternal absence in 
early childhood on BPD symptoms cannot be explained 
by exposure to abuse alone (Lyons-Ruth et al. 2013). In 
a study, it was determined that 84% of individuals with 
BPD were exposed to neglect and emotional abuse by their 
parents before the age of 18 (Zanarini 2000). The chronicity 
of caregiver maltreatment is thought to be associated with 
developing BPD features. (Hecht et al. 2014). In addition, 
it was found that maltreatment in twins who were followed 
up from birth to 12 years of age strongly predicted BPD 
characteristics at the age of 12 in children with a family 
history of psychiatric disorders (Belsky et al. 2012). 

Being bullied in childhood poses a risk for the development 
of BPD in early adolescence (Antila et al. 2017). In a 12-
year follow-up study involving 6050 mothers and children, 
it was determined that continuous exposure to peer bullying 
during childhood was a risk factor for the development of 
BPD symptoms at the age of 12 (Wolke et al. 2012). In 
addition, broader environmental and sociocultural factors 
such as social inequality are thought to play an important 
role in explaining vulnerability for BPD. In societies with 
the highest levels of economic inequality, problems that may 
be associated with BPD, such as substance use disorder and 
adolescence pregnancies, are more common (Wilkinson and 
Pickett 2009). Studies have found that poverty requiring 
public assistance predicts BPD characteristics in adolescence 
(Stepp et al. 2014a, 2016).

“Trauma spectrum disorders” such as BPD in particular, 
attention deficit hyperactivity disorder (ADHD), dissociative 
experiences, aggression, post-traumatic stress disorder 
(PTSD), anorexia nervosa, bulimia nervosa, anxiety 
disorders, depression and substance use disorder, disinhibited 
social engagement disorder, reactive attachment disorder; the 
development of SIB which are associated with childhood 
traumatic experiences (Yildiz et al. 2020a, 2020b); are 
related to the interaction of many genetic, neurobiological, 
psychosocial and environmental factors, and they play an 
important role in the intergenerational transmission of 
trauma-related experiences and psychopathologies.

Evolutionary Approach

An important “behavioral theory of ecology” called the “life 
history theory” emphasizes the differential allocation of the 
organism’s resources to physical growth and reproduction. 
Life history strategies are generally conceptualized as a slow 
or fast continuum (Grisevicius et al. 2011, Promislow and 
Harvey 1990). Each strategy manifests itself with different 
sexual, psychological and behavioral characteristics (Del 
Giudice 2009, Kaplan and Gangestad, 2005). “Slow life 
history strategies” are defined by a greater allocation of 
resources to growth, development, and parenting. In a slow 
life history, individuals begin to reproduce at a later age, 
establish consistent and long-lasting romantic relationships, 
and invest more in their children. “Fast life history strategies”, 
on the other hand, are characterized by a greater allocation 
of resources to mate-finding efforts. In the rapid life history, 
individuals start to reproduce at a younger age, establish many 
and short-term romantic relationships, and invest less in their 
children (Egan et al. 2005, Weiss et al. 2004).

Studies have shown that there is a significant correlation 
between early environmental risk and rapid life history 
strategies. For example, individuals who are exposed to 
environmental risks have early sexual experiences, a tendency 
to have multiple and short-term romantic relationships, 
and impulsive behaviors (Belsky et al. 2012, Simpson et 
al. 2012). Children exposed to environmental cues such as 
harsh parenting attitudes, violence or abuse are more likely to 
develop an ‘internal working model’ in which future resource 
availability is unpredictable (Brüne 2016). This leads to a 
tendency to maximize short-term benefits in interpersonal 
relationships, namely the rapid life history strategy (Belsky 
et al. 1991).

It has been suggested that BPD characteristics are associated 
with the rapid life history strategy. The high rate of association 
of BPD symptoms such as impulsivity, difficulty in emotion 
regulation and self-harming behavior with negative childhood 
life events supports this view (Brüne 2016). Self-harming 
behavior in a devaluing environment is thought to be a 
strong signal to increase parental care (Fonagy et al. 2000). 
Threats to end children’s lives are also a danger to the parents’ 
own biological fitness and to the continuation of the lineage. 
However, psychiatric comorbidities associated with rapid life 
history strategies such as ADHD, substance use disorder and 
bulimia nervosa are observed at a high rate in individuals with 
BPD (Del Giudice 2014). Studies have shown that women 
with BPD have earlier sexual experiences and have more 
sexual partners than controls (Sansone et al. 2008, 2011). 
In addition, unplanned pregnancies are more common in 
adolescents with BPD features (De Genna et al. 2012). It 
is thought that the internalization symptoms observed in 
young people with BPD features may serve to decrease the 
metabolic rate, increase the fat ratio, and thus lead to earlier 
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menarche (Belsky et al. 1991). However, there is not enough 
evidence for physical maturation such as early menarche 
age in adolescents with BPD features (Brüne et al. 2010). 
However, symptoms that are indicators of a rapid life history 
strategy such as risky behaviors, impulsivity and self-harm in 
BPD gradually decrease with age (Morgan et al. 2013). Rapid 
strategies aiming to maximize reproductive success early in 
life, such as in adolescence, become dysfunctional with age, 
and both symptoms and rapid strategies decrease considerably 
in the postmenopausal period.

In evolutionary approaches, attention is drawn to the 
onset of romantic relationships and reproduction with 
sexual maturation as the reason for the emergence of BPD 
symptoms during adolescence (Brüne 2016). It is stated that 
individuals with BPD have sexual experiences at an earlier 
age and tend to have short-term romantic relationships 
(Sansone et al. 2008, 2011). These findings are thought 
to be related to the negative attitudes or absence of the 
opposite sex parent. It was determined that the transition 
to puberty and sexual maturation were earlier in girls who 
grew up in a house without male caregivers (Belsky et al. 
1991). Early menarche age, which is observed as a result of 
environmental risks such as the absence of the opposite sex 
parent, means more resources are allocated to mate selection 
together with the ability to start reproduction (Belsky et al. 
1991, Ellis 2004). Thus, young people may tend to have 
many and short-term romantic relationships (Egan et al. 
2005, Weiss et al. 2004).

Biosocial Development Model

The “biosocial development model” (Crowell et al. 2009), 
which is the developmental model for BPD, is based on 
Linehan’s (1993a) biosocial theory, which emphasizes 
biologically based emotional vulnerability. Biosocial theory 
together with dialectical behavioral theory forms the basis of 
a cognitive-behavioral therapy approach that emphasizes the 
role of emotion regulation difficulties in the development and 
persistence of BPD (Linehan 1993a, 1993b). In the biosocial 
theory, it is stated that difficulty in emotion regulation is at 
the center of BPD-related symptoms such as SIB, suicidal 
behavior and impulsive behaviors (i.e. substance use, risky 
sexual behavior). In addition, Linehan (1993a) emphasizes 
the “invalidating environment” effect on the development 
of BPD characteristics, in which the infant’s emotional 
experiences are not approved and supported by the caregiver. 
In the biosocial theory, it is stated that the temperament 
characteristics of the child and the devaluing environment 
mutually affect each other (Chapman 2019). For example, 
when children with high impulsivity are exposed to devaluing 
parental attitudes, they are under a high risk of developing 
emotional dysregulation (Winsper et al. 2017).

Difficulty in Emotion Regulation in BPD, 
Neurobiology, Neuroimaging Findings

In individuals with BPD, exaggerated emotional reactions 
to interpersonal difficulties, frequently experiencing feelings 
of guilt-shame, experiencing extreme positive and negative 
emotions, decreased emotional awareness, tendency to 
blame oneself and others, catastrophizing, inability to exhibit 
appropriate individual/autonomous coping skills, and ability 
to compromise and adapt. Emotional dysregulation is 
common due to retardation (Rodriguez et al. 2021). Emotion 
regulation capacity depends on the gradual development 
of the fronto-striatal circuit from early childhood to 
young adulthood (Rubia 2013, Silvers et al. 2014). This 
development is strongly influenced by environmental factors 
such as cultural socialization processes, quality of interaction 
with caregivers and peers (Baarendse et al. 2013, Whittle 
et al. 2016). Stressful life events and exposure to trauma in 
childhood negatively affect the development of neural regions 
responsible for emotion regulation. It is thought that exposure 
to stressful life events causes gray matter volume loss in the 
amygdala and thus increases amygdala activation (Schulze 
et al. 2016). Areas that may be associated with difficulty in 
emotion regulation in BPD include amygdala, hippocampus, 
insula, rostral anterior cingulate cortex (emotion regulation 
difficulties) / dorsal anterior cingulate cortex, orbitofrontal 
cortex, ventrolateral and dorsolateral prefrontal cortex, 
thalamus, and hippocampus (emotion regulation, emotion 
recognition, impulsivity, sensitivity to immediate and late 
rewards, decision making ) / inferior frontal gyrus (anger and 
aggression) / uncinate and occipito-frontal fascicles (fibers 
connecting the limbic system to the frontal cortex-decreased 
top-down control of emotional and aggressive responses) 
(Buchheim et al. 2013, Chanen et al. 2008b, Goodman et al. 
2011, Guyer et al. 2016, Jovev et al. 2013, Krauch et al. 2018, 
Leichsenring et al. 2011, Mühlberger et al. 2010, New et al. 
2013, Schmahl et al. 2003, Schulze et al. 2016, Stanley et al. 
2018, Tabibnia et al. 2011, Takahashi et al. 2009, Whittle et 
al. 2009).

A decrease in volume was detected in the anterior cingulate 
cortex region in adolescents with BPD characteristics 
compared to healthy controls (Goodman et al. 2011, Whittle 
et al. 2009). This decrease in volume, which leads to a decrease 
in top-down control, was found to be significantly associated 
with parasuicidal behaviors (Whittle et al. 2009). A decrease 
in orbitofrontal cortex volume was found in adolescents with 
BPD characteristics compared to healthy controls (Chanen et 
al. 2008b). However, contrary to the adult literature (Schmahl 
et al., 2003), volume differences in the hippocampus and 
amygdala were not detected in adolescents with BPD 
characteristics compared to controls. Findings suggest that 
changes in these regions may occur in the later stages of the 
disorder due to decreased volume in the orbitofrontal cortex 
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(Chanen et al. 2008b). Decreased volume in the orbitofrontal 
cortex negatively affects emotion regulation and learning 
skills for socially appropriate behaviors (Buchheim et al. 
2013). Contrary to studies conducted with adults with BPD 
(Schulze et al. 2016), no increase in amygdala activation was 
observed in case of interpersonal rejection in adolescents with 
BPD characteristics (Krauch et al. 2018). However, similar 
to studies conducted with adults with BPD (Schulze et al. 
2016), an increase in activation in the left posterior insula was 
found in case of interpersonal rejection in adolescents with 
BPD features (Krauch et al. 2018). These neurobiological 
factors may also be involved in ADHD and specific learning 
disability, which pose a risk for the development of BPD.

Impulsivity-Self-Injurious Behavior and Associated 
Neurobiological Factors in BPD

The high level of psychiatric symptoms in adolescents with SIB 
is associated with BPD characteristics and exposure to trauma 
(Slavin-Stewart et al. 2018). In developmental approaches, it 
is suggested that self-harming behavior is a precursor of BPD 
(Homan et al. 2017, Gratz et al. 2014). Similar to studies 
conducted with adults (Silbersweig et al. 2007), both gray 
and white matter abnormalities are observed in the fronto-
limbic areas involved in impulse control in adolescents with 
BPD features (Bozzatello et al. 2019). In studies on SIB, it was 
found that the pain threshold values of adult and adolescent 
patients with BPD were higher than those of healthy controls 
(Ludäscher et al. 2015, Schmahl et al. 2004). Nociceptive 
stimulation leads to a decrease in stress levels in individuals 
with BPD (Willis et al. 2017). This increased pain threshold 
is explained by two mechanisms. In the first of these, it is 
emphasized that the functional connection between the 
amygdala and the superior temporal gyrus is impaired as 
a result of amygdala deactivation (increased top-down 
inhibition) observed together with the activation of the medial 
prefrontal cortex. In individuals with BPD, this impaired 
connection improves after self-harming behavior (Reitz et al. 
2015). In the second mechanism, it is stated that the increased 
functional connection between the posterior insula (pain-
hurt associated with emotion) and the dorsolateral prefrontal 
cortex observed in individuals with BPD leads to hypoalgesia 
(Niedtfeld et al. 2012). Endogenous opioid system disorders 
may also be associated with depersonalization, hypoalgesia and 
dissociation during SIB (Fossati 2012, Herpertz and Bertsch 
2015, Stanley and Siever 2010). 

According to a recent review, the decreased connectivity 
between the precuneus and right fronto-parietal regions 
observed in BPD may lead to problems in self-referencing 
and self-seeing/evaluation skills. According to some 
researchers, this situation disrupts the integration of internal 
representations with stimuli from the environment, which 
may be related to impulsivity and SIB (Rodriguez et al. 2021).

Recently, the number of studies on “Heart Rate Variability” 
(HRV) in BPD and self-harming behavior has been 
increasing. The “Polyvagal Theory Model” provides important 
information about the neurobiology of social behavior (Porges 
2009). In this model, vagal tone represents the functioning 
of the neurovegetative system based on the parasympathetic/
sympathetic system balance. Increasing vagal tone both slows 
down the heart and makes the heart rate more variable (i.e., 
there is more beat variation between heartbeats) (Bourvis et 
al. 2017). Increased activation of the parasympathetic system 
is observed in adolescents with BPD features (Koenig et al. 
2017).

BPD and Genetics

An average heritability of 49% is estimated for personality 
traits (Polderman et al. 2015). In passive gene-environment 
correlation, it is emphasized that parents both present their 
children with an environment related to their own genotype 
and transmit their own genotypes (Kendler and Baker 2007). 
Genes that cause vulnerability for BPD development also 
increase the possibility of exposure to environmental risk 
factors (Stanley et al. 2018). It has been reported that there 
is a higher correlation in monozygotic twins (0.66) than 
dizygotic twins (0.29) in terms of BPD characteristics, and 
genetic factors are responsible for 66% of the variance in BPD 
symptoms (Belsky et al. 2012). Among the aforementioned 
genes associated with BPD; oxytocin receptor gene (OXTR), 
HPA axis-related FK 506 binding protein gene (FKBP5), 
5-HTTLPR serotonin transporter gene stand out. In addition, 
dopamine-related genes, brain-derived neurotrophic factor 
(BDNF), vasopressin receptor 1A gene, sodium channel 
voltage-gated type IX alpha subunit gene, dihydropyrimidine 
dehydrogenase (DPYD) gene 1, Plakophilin-4 (PKP4) gene, 
serine incorporator 5 The (SERINC5) gene and the mu-
opioid receptor gene (OPRM177G), which is also involved 
in the regulation of attachment and separation behaviors, may 
also be associated with the development of BPD (Cicchetti et 
al. 2014, Plomin 2013, Hankin et al. 2011, Perez-Rodriguez 
et al. 2018), Sela and Barbaro 2018).

Hormones, Neuropeptides, Immunological Responses 
and BKB

An increase in pituitary gland volume and changes in plasma 
dehydroepiandrosterone sulfate (DHEA-S) levels have been 
reported among hormonal, immunological and neuropeptide-
related changes pertaining to BPD characteristics (Conti et al. 
2013, Jovev et al. 2008). In BPD, chronic stress in childhood 
and adolescence initially causes HPA axis hyperactivity; 
however, it is thought to cause HPA axis hypoactivation 
(low cortisol response) in the stress response later in life 
(Miller et al. 2007). In the neuropeptide model of BPD, it 
is suggested that abnormalities in attachment and affiliative 
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systems modulated by neuropeptides such as oxytocin and 
endogenous opioids related to interpersonal relationships 
may be the cause of impulsive behaviors after social rejection 
or abandonment (Fossati 2012, Herpertz and Bertsch 2015, 
Stanley and Siever 2010).

CONCLUSION

Broad spectrum features such as parent-child relationship 
pattern, parental psychopathology, child psychopathologies, 
psychodynamic and attachment-related factors, 
environmental factors, temperamental characteristics, 
neurobiological processes, genetic factors, emotion 
regulation difficulties, childhood traumas and negative life 
events, exposure to sexual abuse, impulsivity related features, 
theory of mind deficiencies and hypermentalization, 
hormonal causes, neurotransmitter and neuropeptide 
function problems, and epigenetic processes play a role in 
the development of BPD.

In psychodynamic and developmental approaches to BPD, 
emphasis is put on interpersonal dysfunction, difficulty 
in emotion regulation and impulsivity. The invalidating 
environment (Linehan 1993a), epistemic freezing and 
mentalization (Fonagy et al., 2017), complex or attachment 
trauma (van der Kolk et al., 2009) play a role in the 
development of BPD. The diagnosis of Developmental 
Trauma Disorder is recommended as a separate psychiatric 
diagnosis for the developmental effects of complex trauma in 
children and adolescents (van der Kolk et al., 2009).

In the evolutionary approach, the onset of romantic 
relationships and reproduction with sexual maturation is 
emphasized as the reason for the emergence of BPD symptoms 
during adolescence, and it is argued that BPD is associated 
with the strategy of rapid life history (Brüne 2016). Rapid 
strategies aiming to maximize reproductive success early in 
life, such as in adolescence, become dysfunctional with age, 
and both symptoms and rapid strategies decrease considerably 
in the postmenopausal period.

Adolescents with BPD characteristics have decreased volume 
in the orbitofrontal cortex (Chanen et al. 2008b) and anterior 
cingulate cortex (Whittle et al. 2009), which are involved 
in top-down emotional processing compared to healthy 
controls; an increase in activation is observed in the thalamus 
and hippocampus regions, which are involved in bottom-
up emotional processing (Krauch et al. 2018). However, 
contrary to the adult literature (Schmahl et al. 2003), 
volume differences in the hippocampus and amygdala are not 
observed in adolescents with BPD characteristics compared 
to controls (Brunner et al. 2010). It is thought that changes 
in these regions occur in the later stages of the disorder due 

to decreased volume in the orbitofrontal cortex (Chanen et 
al. 2008b).

Since our study is limited to a review of BPD, conducting 
studies that reveal the importance of the findings we have 
discussed in applied clinical contexts will guide clinicians in 
terms of diagnosis, differential diagnosis and treatment of 
BPD. Especially mental health experts working in the field 
of adolescents should handle the problem considering its 
different dimensions. Since studies focusing on childhood are 
important in terms of their effects in predicting BPD during 
adolescence and young adulthood, it would be beneficial to 
increase studies for this age group. Experimental studies on 
various features of BPD and comparisons to be made between 
samples of adolescents with and without BPD features will 
help clarify the distinctive features of BPD.

Longitudinal studies following the long-term effects of 
developmental trauma will contribute to understanding the 
relationship between trauma and BPD characteristics. This 
study is based on a review of studies conducted among child 
and adolescent population in the field of BPD in the last 50 
years. Most of the studies we have discussed are of a relational 
nature. Therefore, the generalizability and effect size of the 
findings are limited. Studies conducted in the field of BPD in 
our country will contribute to the literature while supporting 
the validity of the findings.
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