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Abstract 
 

BPD is characterized by dysregulation in emotions, behaviours, relationships, identity, 

and thoughts, as well as frequent engagement in self-injury. Childhood maltreatment experiences 

(including childhood trauma) and Posttraumatic Stress Disorder (PTSD) symptoms are highly 

associated with BPD, and predict worse BPD-treatment responses. However, it remains unclear 

whether distinct childhood maltreatment-related experiences and PTSD symptoms uniquely 

covary with BPD symptoms, or whether such covariation differentially predicts BPD-relevant 

treatment outcomes. The present study thus examined whether in trauma-exposed individuals 

with BPD receiving standard Dialectical Behaviour Therapy (DBT): 1) unique subgroups of 

distinct BPD symptoms, childhood maltreatment experiences, and PTSD symptoms exist; and 2) 

whether identified subgroups differentially predict BPD-relevant treatment outcomes. Latent 

Profile Analysis revealed three distinct classes: Low, Moderate, and High Maltreatment. Classes 

stratified on the bases of severity of childhood maltreatment experiences and PTSD symptoms, 

though BPD symptoms did not differentiate classes. Within each class, childhood emotional 

abuse and neglect, and some PTSD symptoms (e.g., intense negative emotion, emotional 

reactivity) were elevated in severity compared to other forms of childhood maltreatment and 

PTSD symptoms. Generalized estimating equation models also revealed that the High 

Maltreatment class exhibited a slower decline in frequency of self-injury and PTSD symptom 

severity compared to the Moderate and Low Maltreatment Classes. This study suggests that 

individuals with more severe childhood emotional abuse and neglect, and higher severity PTSD 

symptoms, may require additional or alternative (e.g., trauma-focused) interventions to standard 

DBT for self-injury and PTSD symptom severity to improve.  
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Introduction 

Borderline Personality Disorder (BPD) is a serious mental health disorder, characterized 

by dysregulation in emotions, actions, relationships, identity, and thoughts (American Psychiatric 

Association; APA, 2013). BPD affects approximately 1-6% of the population (Grant et al., 2008; 

Torgersen et al., 2001). Most (i.e., up to 84%) individuals with BPD self-injure (Gunderson, 

2008; Soloff et al., 2002), up to 75% attempt suicide at least once in their lifetime (Goodman et 

al., 2017), and 10% of Canadians with BPD die by suicide (Paris & Zweig-Frank, 2001). BPD is 

thus both prevalent and life-threatening in nature.  

Childhood maltreatment experiences (including childhood trauma) and Posttraumatic 

Stress Disorder (PTSD) symptoms are highly associated with BPD (e.g., Porter et al., 2019; van 

Dijke et al., 2013; Frías & Palma, 2015; Scheiderer et al., 2015). Some research demonstrates 

that such childhood maltreatment experiences and PTSD symptoms predict worse BPD-relevant 

treatment responses (e.g., Links et al., 2013; Barnicot & Crawford, 2018). However, no work to 

date has examined whether these maltreatment-related experiences and PTSD symptoms 

uniquely covary with BPD symptoms, or how such distinct covariation influences BPD-

treatment outcomes. Thus, the present work aims to examine whether unique subgroups of 

individuals with distinct childhood maltreatment experiences, PTSD symptoms, and BPD 

symptoms exist, and whether subgroup membership differentially predicts responses to 

Dialectical Behaviour Therapy (DBT; Linehan 1993, 2015) in trauma-exposed individuals with 

BPD. 

BPD Heterogeneity  

Despite agreement among clinicians and researchers that BPD is a life-threatening illness 

that requires intervention, it is also known as a particularly difficult disorder to treat (Chapman, 
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2010). Although DBT is regarded as the gold-standard evidence-based treatment for BPD and 

chronically suicidal behaviour (DeCou et al., 2019), it is not effective for all individuals with 

BPD (Rizvi, 2011). For example, one study found that 35% of individuals with BPD still 

engaged in self-injury in the final six-months of a twelve-month course of DBT (Verheul et al., 

2003), while another posits that maintenance of treatment gains following DBT is inconsistent 

for individuals with BPD (van den Bosch, 2005).  

One reason that treating BPD may be so difficult is that it has many highly variable 

phenotypes. According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5, 

APA, 2013), a BPD diagnosis requires endorsement of at least five of nine diagnostic criteria. 

According to Linehan (1993), these diagnostic criteria span five domains of functioning: emotion 

dysregulation (i.e., disrupted emotional experiences, which can involve heightened emotional 

responses following provocation, as well as difficulties regulating emotion), interpersonal 

dysregulation (i.e., intense and unstable interpersonal relationships, as well as frantic efforts to 

avoid abandonment), behavioral dysregulation (i.e., suicidal or non-suicidal self-injurious 

behaviour; impulsive engagement of other self-destructive behaviours such as drug use, binge 

eating, overspending or gambling, or reckless driving), cognitive dysregulation (i.e., stress-

induced dissociation, paranoid ideation), and self-dysregulation (i.e., identity disturbance, 

chronic emptiness). The symptoms that comprise these domains yield 256 distinct symptom 

combinations (Biskin & Paris, 2012) that, although different, constitute a diagnosis of BPD. 

Additionally, psychiatric comorbidity in this population is the rule, not the exception (Tadic et 

al., 2009), further increasing phenotypic heterogeneity in this group. BPD presentations are thus 

highly variable, making it challenging for clinicians to identify which symptom profiles of BPD 

their clients may have and, consequently, whether different individuals require distinct treatment 



ORGANIZING MALTREATMENT-RELATED HETEROGENEITY IN BPD 3 

approaches. Organizing the heterogeneity of this disorder may enable clinicians to identify and 

customize optimally effective therapeutic strategies or interventions for each client based on their 

profile.   

Childhood Maltreatment Experiences: Adding to BPD Heterogeneity 

The heterogeneity of BPD symptoms is further exacerbated by the high rates (up to 71%) 

and varied forms of childhood maltreatment in BPD (Cicchetti & Valentino, 2006; Widom et al., 

2009). Childhood maltreatment broadly involves the abuse or neglect of a child under the age of 

18, and is an umbrella term that encapsulates many distinct and varied forms (e.g., sexual or 

physical abuse, emotional abuse or neglect). Trauma is one such specific type of maltreatment. 

The DSM-5 offers a specific definition of trauma which does not necessarily encapsulate 

emotional maltreatment experiences. According to the DSM-5, trauma is defined as exposure to 

actual or threatened death, serious injury, or sexual violence in one or more of the following 

ways: 1) directly experiencing the traumatic event; 2) witnessing the event as it occurred to 

others; 3) learning the event happened violently or accidentally to a close other; or 4) repeated or 

extreme exposure to aversive details of traumatic events (APA, 2013). It is notable that the 

appropriateness of this definition is controversial and has been heavily debated in the literature 

(e.g., Pai et al., 2017; Kilpatrick et al., 1998; Green, 1993). Those who have reviewed this issue 

(e.g., Weathers & Keane, 2007; Friedman et al., 2010) highlight that some theorists argue to 

expand this definition to include other stressors and forms of exposures. Brewin et al. (2009) 

suggest abolishing the requirement of Criterion A for a subsequent diagnosis of PTSD altogether, 

given emerging evidence that suggests that indicates non-traumatic stressors (e.g., breaking up 

with a best friend; marital affair or divorce) elicit PTSD symptoms (i.e., re-experiencing, 
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avoidance, arousal). Therefore, traumatic events may also involve emotional maltreatment 

experiences. 

Although a few studies have not found linkages between BPD and childhood, adolescent, 

or adulthood maltreatment (e.g., Laporte et al., 2011; Cierpialkowska & Pasikowski, 2013), most 

research supports a strong association between BPD and childhood maltreatment (Carvalho 

Fernando et al., 2014; Herman et al., 1989; Bandelow et al., 2005; de Aquino et al., 2018; Merza 

et al., 2015). Indeed, a recent meta-analysis found that, compared to healthy controls and those 

with other psychiatric disorders, individuals with BPD are 13.91 and 3.15 times, respectively, 

more likely to have experienced childhood maltreatment (Porter et al., 2019). Additionally, 

research in BPD generally shows that childhood maltreatment exacerbates the negative 

expression of emotion (e.g., van Dijke et al., 2013; Wingenfeld et al., 2011), social and 

occupational dysfunction (Cotter et al., 2015), and BPD symptom severity (Perepletchikova et 

al., 2012), and is associated with more lifetime suicide attempts in BPD (Brodsky et al., 1997).  

In addition to being common in BPD and exacerbating BPD severity, etiological theories 

and corroborating evidence suggest that distinct childhood maltreatment experiences likely 

contribute to the development of specific components of BPD pathology (e.g., Bateman & 

Fonagy, 2010; Ball & Links, 2009). Linehan’s Biosocial Model (1993) posits that BPD develops 

as the result of a transaction between an individual’s biological vulnerabilities to experiencing 

disrupted emotion and emotion regulation processes (i.e., emotion dysregulation) and an early 

invalidating environment. Although not exclusively referring to maltreatment, such invalidating 

environments are postulated to involve oversimplifying the ease of problem solving (e.g., 

expecting a child to independently and immediately reduce intense anxiety), intermittently 

reinforcing emotional escalations (e.g., a parent expressing care towards their child only in 
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response to extreme anger outbursts), and punishing external expressions of emotion (e.g., telling 

a child who is sad and tearful to “stop crying” or “get over it”). The invalidating environment can 

also involve childhood maltreatment experiences explicitly (e.g., emotional, sexual, and physical 

abuse; Lindenboim et al., 2007), as well as invalidating responses to such maltreatment (e.g., a 

child’s sexual assault being ignored or not discussed).  

A key implication of the Biosocial Model is that specific forms of childhood 

maltreatment may lead to specific components of BPD pathology. For instance, the Biosocial 

Model ultimately posits that a key component of the invalidating environment is that it inherently 

communicates that a child’s emotions are invalid (e.g., verbally scolding a child for expressing 

sadness). Such invalidating experiences are theorized to particularly exacerbate emotion 

dysregulation components of BPD pathology by interfering with the development of emotion 

regulation processes and children’s ability to identify, understand, and trust their emotional 

reactions (Linehan, 1993). Thus, emotional forms of childhood maltreatment (e.g., emotional 

abuse and neglect) may particularly associate with emotion dysregulation components of BPD 

(e.g., affective instability, anger).  

There is evidence that emotional maltreatment experiences are associated with emotion 

dysregulation components of BPD. Some research suggests childhood emotional abuse (and not 

sexual or physical abuse) specifically predicts general BPD symptom severity, mediated by 

difficulties with emotion regulation (Kuo et al., 2015). Similarly, another study found that while 

childhood maltreatment as a composite (including physical neglect, emotional neglect, and 

emotional abuse, as well as Criterion A events involving sexual and physical abuse) was not 

predictive of emotional lability (i.e., intense fluctuations in emotion experiences) in BPD, 

childhood emotional abuse specifically was (Goodman et al., 2003). Similarly, another study 
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found that childhood emotional neglect only, and not general childhood maltreatment or its other 

composite parts (including physical neglect, emotional abuse, and Criterion A traumatic events 

involving sexual and physical abuse), predicted dissociation severity in BPD (Simeon et al., 

2003). Thus, emotional maltreatment may also affect automatic processes that modulate emotion, 

such as dissociation. These studies suggest that childhood emotional abuse and neglect, 

compared to general or other distinct forms of maltreatment, are particularly associated with 

emotional lability and dissociation in BPD. However, in one study, childhood emotional 

maltreatment compared to other forms of maltreatment (e.g., sexual or physical) was positively 

associated with emotion regulation deficits and impulsivity in self-injuring women with BPD 

(Krause-Utz et al., 2019). This study indicates that emotional maltreatment may also affect 

behavioural domains of BPD pathology. However, these studies did not examine which specific 

types of maltreatment covary with specific BPD symptoms. Therefore, more research examining 

the relationships between these experiences and symptoms is needed.  

Although childhood emotional maltreatment experiences may be associated with emotion 

dysregulation components of BPD, other forms of childhood maltreatment, particularly 

childhood traumatic experiences, may be uniquely associated with its behavioural dysregulation 

components. Despite controversy regarding the classification of some experiences as “traumatic” 

or “not”, these distinctions imply that specific childhood maltreatment experiences may be 

classified as traumatic.  In the Interpersonal-psychological Theory for Suicide, Joiner (2005) 

posits that exposure to violence (e.g., directly experiencing or witnessing physical or sexual 

abuse) both increases one’s tolerance to physical pain and reduces one’s fear of death. Such 

exposures theoretically contribute to an acquired capability to enact violence against oneself over 

time, possibly leading to self-injurious or suicidal behaviour. Traumatic events in childhood, as 
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defined by DSM-5 (APA, 2013), may therefore be associated with behavioural BPD symptoms. 

Childhood sexual abuse, for example, is associated with increased frequency of suicide attempts, 

severe non-suicidal self-injury (NSSI) events, cigarette smoking, alcohol use, and sexual 

impulsivity in BPD (Soloff et al., 2002; Turniansky et al., 2019). However, no studies have 

examined the way multiple maltreatment experiences, including but not limited to traumatic 

ones, covary with multiple BPD symptoms.  

 In summary, research supports that childhood emotional maltreatment may be 

specifically associated with the emotion dysregulation components of BPD (e.g., affect 

instability, anger) while childhood trauma– perhaps particularly childhood sexual abuse– may 

specifically be linked to its behavioural dysregulation components (e.g., impulsivity, NSSI and 

suicidal behaviours). Specific forms of childhood maltreatment and BPD symptoms may thus 

coalesce into meaningful emotional and behavioural subgroups that require distinct treatment 

approaches (e.g., focused on emotion processes versus behavioural interventions). However, 

research examining such patterns of co-occurrence is limited.  

Posttraumatic Stress Disorder: Further Complicating BPD Heterogeneity  

Although heterogeneous BPD symptom presentations are likely uniquely influenced by 

distinct forms of childhood maltreatment, these relationships are further complicated due to 

sequelae that can result from traumatic forms of maltreatment. One such common sequelae is 

PTSD, which involves distressing responses that persist at least once month following traumatic 

event exposure (defined by DSM-5; APA, 2013). PTSD is highly prevalent among individuals 

with BPD, wherein the majority (i.e., up to 79%) meet full diagnostic criteria (e.g., Frías & 

Palma, 2015; Pagura et al., 2010). On its own, PTSD is a highly heterogeneous disorder, with 

636,120 different symptom combinations that can comprise its diagnosis (Galatzer-Levy & 
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Bryant, 2013). Individuals who are exposed to trauma may also experience subthreshold PTSD 

(e.g., endorsement of symptoms in some, though not all, clusters), which is also highly impairing 

and associated with increased depression, suicidal behaviour, alcohol use problems, and 

functional impairment (Kim et al., 2020). Comorbid PTSD with BPD also exacerbates BPD 

symptomatology, wherein individuals with both disorders experience poorer overall functioning, 

exacerbated interpersonal dysfunction, and more suicidal behaviour and NSSI compared to 

individuals with BPD alone (Frías & Palma, 2015; Pagura et al., 2010; Scheiderer et al., 2015). 

PTSD symptoms therefore interrelate with, exacerbate, and may contribute to the development of 

BPD symptoms.  

The PTSD diagnosis involves four distinct symptom clusters (i.e., re-experiencing, 

avoidance, negative alterations in cognition and mood, and arousal) that follow traumatic event 

exposure. These symptom clusters reflect two broad types of PTSD symptoms, which will be 

referred to as “hallmark” and “non-specific” PTSD symptoms throughout this manuscript. 

Hallmark PTSD symptoms involve the first two symptom clusters, re-experiencing and 

avoidance, which directly involve and reference the traumatic event in the form of memories, 

dreams, flashbacks, and avoidance of the trauma itself or reminders of it. Indeed, it has been 

argued that a memory of a traumatic event itself is the “heart of the [PTSD] diagnosis” and the 

central feature around which all other PTSD related symptoms can be understood (Friedman et 

al., 2010). It is also suggested that flashbacks and traumatic nightmares are the two re-

experiencing symptoms most characteristic of PTSD (Freidman et al., 2010). The additional two 

symptom clusters, negative alterations in cognition and mood and arousal, reflect non-specific 

PTSD symptoms because they refer to experiences that do not specifically reference a trauma per 

se (e.g., generally negative mood, general sleep disturbances). To be endorsed as a PTSD 
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symptom, the DSM-5 stipulates that these non-specific symptoms must begin, or must be 

exacerbated, at the time the traumatic event occurred.  

Although empirical support examining this distinction between PTSD symptom clusters 

remains limited, some writing supports that hallmark PTSD symptoms (i.e., re-experiencing, 

avoiding, hypervigilance) are distinctly characteristic of PTSD (Maercker et al., 2013), while 

non-specific PTSD symptoms maybe reflect other overlapping pathologies, including BPD as 

well as other mood and anxiety disorders. McNally (2004) suggests that a focus on past threat 

(e.g., distress related to re-experiencing PTSD symptoms such as flashbacks or distressing 

memories of the trauma) is what differentiates PTSD from other anxiety related disorders that 

center around future related anxiety (e.g., generalized anxiety disorder, panic disorder). Pai et al. 

(2017) also specifically suggests that non-specific PTSD symptoms such as reckless or self-

destructive behaviours may characterize individuals who endorse high symptom severity in 

general, as opposed to reflecting a distinctive PTSD feature. Indeed, several nonspecific PTSD 

symptoms overlap with BPD symptoms, including emotional lability, anger outbursts, 

impulsivity, and negative beliefs about oneself and others. Furthermore, the International 

Classification of Diseases, 11th Edition (ICD-11; World Health Organization, 2018) further 

supports this concept given that it recognises Complex PTSD (cPTSD) as a distinct diagnostic 

category. cPTSD is a condition theorized to emerge following a history of repeated, ongoing 

trauma. It involves several PTSD symptoms (e.g., re-experiencing, hypervigilance), as well as 

several additional symptoms that have greater overlap in many symptoms of BPD (e.g., emotion 

dysregulation, interpersonal problems; Landy et al., 2015). Therefore, while hallmark PTSD 

symptoms may reflect a posttraumatic stress response to trauma exposure specifically, 
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nonspecific symptoms may overlap highly with other forms of psychopathology including BPD 

(e.g., Larsen & Pacella, 2016). 

Given that Criterion A events specifically may be more distinctly associated with 

hallmark PTSD symptoms (e.g., Solomon & Canino, 1990), whereas childhood emotional 

maltreatment experiences may associate with non-specific PTSD symptoms and the 

aforementioned emotion dysregulation components of BPD, childhood traumatic experiences 

may associate with all PTSD symptoms (including hallmark symptoms) and the behavioural 

dysregulation components of BPD. However, little research has examined the covariation 

between specific maltreatment experiences and PTSD symptoms. Further, research examining 

the relationships between specific PTSD symptom clusters and BPD symptoms is limited and 

mixed. For example, one study demonstrated that a PTSD diagnosis exacerbated intense negative 

emotion in BPD (Scheiderer et al., 2015), and another found that the presence of PTSD 

exacerbated general dysfunction, interpersonal problems, impulsivity, self-injury, and emotion 

dysregulation in BPD, but not overall BPD symptomatology (Zlotnick et al., 2003). Shearer 

(1994) also found mixed results, wherein PTSD symptoms generally were associated with 

greater dissociative experiences in BPD but were not associated with increases in frequency of 

NSSI. However, these studies are limited given that they examined PTSD diagnoses or 

symptoms in aggregate form, rather than examining distinct symptoms and their relation to BPD 

pathology. Additional work demonstrated that BPD features are associated with total PTSD 

symptoms, however failed to find differential associations between specific clusters of PTSD 

symptoms (e.g., avoidance, re-experiencing) and BPD (Beck et al., 2019). They also found that 

childhood abuse did not mediate the relationship between BPD and PTSD symptom clusters (i.e., 

re-experiencing, avoidance, arousal). However, this study was limited given it examined sexual 
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and physical abuse only, and did not consider whether other forms of childhood maltreatment 

mediate these relationships. Inclusion of such experiences and specific PTSD symptoms are 

critical to parse the unique ways that BPD symptoms, childhood maltreatment experiences, and 

PTSD symptoms may covary with each other.  

Although limited with respect to whether or how all of these distinct maltreatment 

experiences and symptoms distinctly interact, some preliminary research has examined the 

relationships between childhood maltreatment experiences, PTSD symptoms, and BPD 

symptoms. One recent systematic review demonstrated that, in individuals with BPD, childhood 

sexual abuse specifically influences suicidal ideation, self-injurious behaviours, PTSD, 

dissociation, and the chronicity of BPD (de Aquino et al., 2018). However, this study was limited 

given it exclusively examined sexual abuse, and not other forms of childhood maltreatment 

experiences. It also examined sexual abuse across the lifetime (i.e., childhood and adulthood), 

obfuscating whether childhood experiences of sexual abuse specifically distinctly associate with 

BPD or PTSD symptoms. In a sample of college students, childhood sexual abuse as well as 

perceived general invalidation (i.e., a composite variable that encapsulated one’s perception of a 

lack of warmth and affection, hostility or aggression, indifference or neglect, and 

undifferentiated rejection) predicted PTSD and BPD symptoms, as well as anxiety and 

depression (Hong et al., 2016). However, this study lacked specificity with respect to which 

PTSD or BPD symptoms were uniquely associated with childhood sexual abuse or specific 

forms of other maltreatment (e.g., emotional abuse or neglect distinctly). 

In sum, individuals with BPD vary with respect to the specific BPD symptoms that they 

experience. These distinct BPD symptoms may also be informed by a history of unique 

childhood maltreatment experiences including childhood trauma. PTSD symptoms are also 
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highly variable in presentation, and unique childhood maltreatment experiences may also inform 

their development, with traumatic experiences specifically eliciting hallmark PTSD symptoms. 

Finally, unique PTSD symptoms also appear to reciprocally influence and exacerbate BPD 

symptoms, with high overlap between nonspecific PTSD symptoms and BPD symptoms. 

However, a comprehensive understanding of whether, which, and how specific childhood 

maltreatment experiences (including childhood trauma), PTSD symptoms, and BPD symptoms 

interface and cluster together meaningfully is lacking. Elucidating the distinct ways in which 

these experiences and symptoms covary would allow for a parsimonious understanding of 

distinct subgroups of individuals with BPD and may inform how to best optimize and tailor 

treatments for them. 

Disentangling Heterogeneity in BPD Through Latent Profile Analysis 

Latent profile analysis (LPA) is a statistical technique that aims to organize 

heterogeneous continuous data into subclasses of two or more homogenous groups. Such an 

approach could allow for classification of meaningful relationships between BPD symptoms, 

childhood maltreatment experiences, and PTSD symptoms into distinct subgroups, eliciting a 

granular understanding of different profiles of BPD. However, to our knowledge, no LPA or 

similar statistical modeling technique (e.g., Cluster or Network Analyses), has been conducted to 

generate subgroups of individuals based on BPD, childhood maltreatment experiences, and 

PTSD symptoms in individuals with BPD to date. LPAs that organize symptoms of BPD, PTSD, 

and a related disorder called complex PTSD1 have been conducted (cPTSD; e.g., Cloitre et al., 

2014; Knefel et al., 2016; Jowett et al., 2020; Saraiya et al., 2021). One of these studies involved 

 
1 Complex PTSD (cPTSD) is a diagnostic category recognized by the International Classification of Diseases, 11th 
Edition (ICD-11; World Health Organization, 2018) that shares many features of BPD (Landy et al., 2015). 
However, it is not recognized in the DSM-5 (APA, 2013), in part due to controversy related to whether it represents 
a unique diagnostic category (Landy et al., 2015). 
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a latent class analysis of non-treatment seeking young adults that examined whether cPTSD was 

distinct from BPD with comorbid PTSD. Results indicated a four-class model of high 

PTSD+cPTSD+BPD, moderate PTSD+cPTSD+BPD, a PTSD class, and a healthy class with low 

symptom endorsement (Saraiya et al., 2021). While this study also included a general measure of 

the presence of childhood maltreatment experiences, and found that such experiences were 

highest among the high and moderate PTSD+cPTSD+BPD classes, it did not examine which 

distinct experiences associated with this class. Further, although Saraiya et al. (2021) indicated 

overlap between PTSD, cPTSD, and BPD symptoms, most studies posit that high BPD, PTSD, 

and cPTSD symptoms cluster meaningfully into distinct diagnostic categories (e.g., Cloitre et al., 

2014; Knefel et al., 2016; Jowett et al., 2020). Interestingly, even for cPTSD symptoms (i.e., 

negative self-concept, interpersonal problems, and affect dysregulation) that appear to have 

synonymous BPD symptoms (i.e., identity disturbance, interpersonal instability, and emotion 

lability), high cPTSD and high BPD symptoms reflect distinct classes in some works (e.g., 

Cloitre et al., 2014). Further, Jowett and colleagues (2020) found that high cPTSD/high BPD 

symptoms, high cPTSD/moderate BPD symptoms, and PTSD/low BPD symptoms could be 

organized into three distinct subgroups. They found that cPTSD highly overlapped with BPD 

symptom endorsement, and that both cPTSD classes were highly related to childhood 

maltreatment experiences compared to the PTSD and low BPD feature group.  Taken together, 

these works indicate that distinct covariations between BPD and PTSD symptoms exist, and 

generally stratify on the basis of severity to form distinct profiles of individuals. They also 

suggest that the highest severity profiles of individuals involving BPD/PTSD/cPTSD symptoms 

are associated childhood maltreatment experiences in general. However, although some studies 

have examined how BPD/PTSD/cPTSD symptom profiles associate with childhood 
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maltreatment, specific maltreatment experiences have yet to be included in LPAs, or similar 

statistical analyses, in BPD samples. Thus, it remains unclear whether specific forms of 

childhood maltreatment experiences uniquely associate with distinct BPD and PTSD symptoms 

to form distinct profiles of clinical presentations in BPD. 

Do BPD and Maltreatment-Related Experiences Subgroups Differentially Predict Response 

to DBT? 

Finally, despite the clear deleterious effects and added heterogeneity of maltreatment-

related experiences and PTSD symptoms on BPD pathology, the literature remains mixed with 

regard to whether and how they influence BPD treatment responses. A recent study examining 

the effects of childhood maltreatment and its subtypes (e.g., physical abuse or neglect, emotional 

abuse or neglect) on BPD treatment response to Dialectical Behaviour Therapy (DBT; a frontline 

BPD treatment; De Cou et al, 2019; Linehan, 1993) revealed that general childhood 

maltreatment had no effect on changes in depressive symptoms. They also found that 

experiencing childhood emotional neglect specifically predicted greater decreases in depressive 

symptoms than physical neglect (Euler et al., 2020). Another study reported that childhood 

maltreatment did not differentially predict standard DBT treatment dropout rates in individuals 

with BPD with or without PTSD, or in response to DBT-skills training only for individuals with 

BPD alone (Farrés et al., 2018). Therefore, although one work suggests that the presence of 

childhood physical neglect may impede BPD treatment response more than emotional neglect, 

the literature remains limited and mixed with respect to how distinct forms of childhood 

maltreatment influence many, and distinct types of, BPD treatment responses (e.g., self-injury, 

BPD symptom severity, suicidal ideation).  
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With respect to PTSD, some studies also suggest that individuals with comorbid BPD and 

PTSD respond more poorly to BPD treatment (Barnicot & Priebe, 2013; Barnicot & Crawford, 

2018), while others suggest that improvement occurs at same rate compared to individuals with 

BPD alone (Boritz et al., 2016). However, no literature to date has examined the ways in which 

different subgroups of individuals with BPD, maltreatment-related experiences, and PTSD 

symptoms predict BPD treatment responses. 

Summary of Thesis Aims 

In summary, individuals with BPD vary considerably based on which specific BPD 

symptoms they experience, their childhood maltreatment (and trauma) related experiences, and 

the presence or absence of distinct PTSD symptoms. Furthermore, given the reviewed etiological 

theories and research, these three variables appear to also uniquely influence distinct components 

of each other. Therefore, understanding whether there is meaningful variability in the interplay 

of BPD symptoms, childhood maltreatment experiences, and PTSD symptoms, and whether such 

unique combinations impact BPD treatment outcomes in individuals with BPD, could allow 

clinicians to more readily identify which subgroups of clients require added (e.g., longer duration 

of DBT) and/or alternative (e.g., inclusion of trauma-focused interventions) BPD treatment 

elements. This study therefore used LPA aimed to evaluate whether, in individuals with BPD, 

there are 1) meaningful subgroups of BPD symptoms, childhood maltreatment experiences 

(including childhood trauma), and PTSD symptoms; and 2) whether these subgroups predict 

distinct BPD-relevant primary and secondary treatment responses in standard DBT. This 

question was examined in trauma-exposed individuals with BPD exclusively because PTSD 

symptoms refer specifically to exposure to traumatic events (APA, 2013) and therefore such a 

sample will ensure that PTSD symptomatology meaningfully aligns with the PTSD diagnosis. 
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Given the literature reviewed above, we hypothesized that childhood emotional neglect and 

abuse maltreatment experiences may covary distinctly with emotion dysregulation components 

of BPD (e.g., affective lability, anger) and PTSD (e.g., non-specific PTSD symptoms), while 

Criterion A related traumatic events (i.e., sexual abuse and physical abuse) may covary explicitly 

with the behavioural dysregulation components of BPD (e.g., self-injury, impulsivity) and 

elevated hallmark PTSD symptom severity (e.g., re-experiencing, avoidance). Given the data-

driven nature of this study, we considered the variability of other BPD symptoms in the LPA, 

and the differential effects of profile membership on DBT response exploratory in nature. 

Methods 

This study involves a secondary data analysis of data collected through a multi-site 

randomized clinical trial: the FASTER DBT Study. For comprehensive sample characteristics 

and procedures, please refer to the parent study protocol (McMain et al., 2018; McMain et al., 

under review). The parent study was a two-site, single-blind, two-arm randomized controlled 

trial. 240 total participants were enrolled in the study and randomized to receive either six- or 12-

months of standard DBT. All participants were enrolled to participate at one of two study 

locations: 1) the BPD Clinic at the Centre for Addiction and Mental Health (CAMH) in Toronto, 

Ontario (n=160); and 2) the Personality and Emotion Research Laboratory, in collaboration with 

the DBT Centre, in Vancouver, British Columbia (BC; n=80). All procedures detailed in the 

below sections were harmonized and thus conducted consistently across study sites. 

Participants  

Participants were between 18 and 65 years old and met diagnostic criteria for BPD based 

on the International Personality Disorders Examination – BPD Module (IPDE-BPD; Loranger et 

al., 1994). The IPDE-BPD is a semi-structured interview that examines the presence of BPD 
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symptoms over the past five years and before age 25. Items on the IPDE-BPD correspond to 

specific BPD criteria (e.g., emotional lability, interpersonal instability), and use of the instrument 

can determine presence or absence of a BPD diagnosis. Participants also engaged in current and 

chronic self-injury (i.e., engaged in two or more episodes of suicidal or NSSI in the past five 

years, including at least one episode in the 8 weeks prior to baseline assessment). Additional 

inclusion criteria for the study involved being proficient in English, reporting that they had not 

received eight or more weeks of standard DBT in the year prior to study enrolment, providing 

informed consent to participate, and reporting that they had either Ontario Health Insurance Plan 

(OHIP) or BC Medical Services Plan (MSP) health insurance throughout the year prior to study 

enrolment. Finally, the Structured Clinical Interview for Diagnostic and Statistical Manual of 

Mental Disorders-IV for Axis I Disorders (SCID-I; First et al., 2002) and Structured Clinical 

Interview for DSM-IV Axis II Personality Disorders (SCID-II) were administered to characterize 

the sample with respect to presence of diagnostic comorbidities (e.g., mood or anxiety disorders; 

comorbid personality disorder presence). A summary of diagnostic comorbidities for the present 

sample are presented in Table 1. 

Individuals were excluded from study participation if they met DSM-IV (APA, 2000) 

criteria for a psychotic disorder, bipolar I disorder, or dementia as assessed by the SCID-IV 

(First et al., 2002), or had a chronic or serious physical health problem requiring hospitalization 

within the year following study enrolment. Participants were also excluded if they had an 

estimated IQ of less than or equal to 70, or if they reported plans to move outside of the province 

in the two years following study enrolment.  

Of the 240 participants involved in the parent study, those who were identified as trauma-

exposed (i.e., reported exposure to a traumatic event at any point in their lifetime, prior to study 



ORGANIZING MALTREATMENT-RELATED HETEROGENEITY IN BPD 18 

enrolment) comprised the 192-person subsample examined in the present study. Events were 

considered to be traumatic if they met the definition of Criterion A trauma outlined in the DSM-5 

(APA, 2013). Individuals were thus identified as "trauma-exposed" if: 1) they reported a 

traumatic event on the PTSD Checklist for DSM-5 (PCL-5; Weathers et al., 2013), a self-report 

questionnaire; or 2) they were assigned a diagnosis of PTSD based on the Structured Clinical 

Interview for DSM-IV (SCID-IV; First et al., 2002) prior to study enrolment (which requires 

assessors confirming that participants experienced a Criterion A exposure).   

Measures 

Sample Characterization 

Demographics. Age, gender, income, and education were elicited through administration 

of the Demographic Data Schedule (DDS; Linehan, 1982) at baseline only. The DDS is a 

structured interview that was administered to all participants by trained research assessors, to be 

described below. 

BPD Diagnosis and Symptoms. BPD symptoms were assessed at baseline using the 

IPDE-BPD (Loranger et al., 1994). The IPDE-BPD is a semi-structured interview that examines 

the presence of BPD symptoms over the past five years and before age 25. Items on the IPDE-

BPD correspond to specific BPD criteria (e.g., emotional lability, interpersonal instability), and 

use of the instrument can determine presence or absence of a BPD diagnosis. All 9 items 

assessing each BPD criteria at baseline were included in the LPA. A recent systematic review 

reported good test-retest reliability of the IPDE-BPD, as well as high interrater reliability of the 

dimensional assessment of BPD, showing an intraclass correlation coefficient (ICC) of 0.93 

(Carcone et al., 2015). The IPDE-BPD also demonstrated strong interrater reliability and high 

temporal stability in previous work (Mann et al., 1999). The IPDE-BPD, and all interviews 
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delineated below, in the parent study was administered by undergraduate-, graduate-, and post-

doctoral level trainees, who were trained to reliability against a gold standard assessor. Assessors 

were supervised by study principal and co-investigators who are clinical psychologists, one of 

which was also the gold standard assessor. Inter-rater reliability for BPD diagnosis in the parent 

study was also good to excellent (intraclass correlations: 0.75 - 0.92). 

Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I; First et al., 

2002). The SCID-I is a reliable and valid structured clinical interview administered to assess 

presence of what previously were termed “Axis I” disorders at baseline. It generally 

demonstrates adequate to good interrater reliability, with kappas ranging between 0.60 to 0.83 

(Lobbestael et al., 2011).  

 Structured Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-II; 

First et al., 2004). The SCID-II is a structured clinical interview used to assess the presence of 

what were formally identified as “Axis II” disorders at baseline. Interrater reliability coefficients 

of SCID-II administration in an adult sample of participants from a larger pare 0.77 to 0.94 for 

categorical diagnoses, and had an average ICC value for trait and sum score of all personality 

disorder scores of 0.82 and 0.84 respectively (Lobbestael et al., 2011).  

Other LPA Items 

Childhood Maltreatment Experiences. Childhood maltreatment experiences were 

examined at baseline only, using the Childhood Trauma Questionnaire-Short Form (CTQ-SF; 

Bernstein & Fink, 1998; Bernstein et al., 2003). The CTQ-SF is a 28-item self-report 

questionnaire that assesses exposure to five types of childhood maltreatment: sexual abuse (e.g., 

“Someone tried to touch me in a sexual way, or tried to make me touch them”), emotional abuse 

(e.g., “People in my family called me things like ‘stupid,’ ‘lazy,’ or ‘ugly’”), emotional neglect 
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(e.g., “There was someone in my family who helped me feel that I was important or special”), 

physical abuse (e.g., “I got hit so hard by someone in my family that I had to go see a doctor or 

go to the hospital”), and physical neglect (e.g., “I didn’t have enough to eat”). Some of these 

maltreatment types are consistent with DSM-5 definitions of trauma (e.g., physical abuse, sexual 

abuse). Each item begins with the phrase “When I was growing up,” and is rated by individuals 

on a Likert scale ranging from 1 (never true) to 5 (very often true). Some items are also reverse 

coded (e.g., “I am loved”), such that a lower score on that item reflects more severe 

maltreatment. All maltreatment variables were included in the LPA. The CTQ-SF is a reliable 

and valid measure of childhood maltreatment experiences. For example, in a psychometric 

validation study, the CTQ-SF was substantially correlated with the childhood experiences 

questionnaire-revised (CEQ-R; Zanarini, 1989), such that the majority of the significantly 

positively correlated items on these scales demonstrated large effect sizes. Each CTQ-SF 

subscale was also highly correlated with either a direct CEQ-R subscale, or several related items, 

providing further support for strong convergent validity (Kongerslev et al., 2019). Internal 

reliability for the present study was strong, as exemplified by Cronbach alphas of 0.902 for the 

overall scale, as well as 0.947, 0.924, 0.963, 0.898, and 0.736 for the emotional abuse, physical 

abuse, sexual abuse, emotional neglect, physical neglect subscales respectively.  

PTSD Symptoms. PTSD symptoms were assessed at baseline and over time using the 

PCL-5 with Criterion A (Weathers et al., 2013). The PCL-5 with Criterion A is a 26-item self-

report measure that assesses severity of PTSD symptoms based on the DSM-5 and asks 

individuals to describe the traumatic event that is currently most distressing to them. Individuals 

rate the experience of their symptoms (e.g., “Repeated, disturbing, and unwanted memories of 

the stressful experience”) with reference to the traumatic event that they described on a 5-point 
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Likert scale from 0 (not at all) to 4 (extremely) over the past month. All 20 questions assessing 

symptom severity were included in the LPA. Additionally, as aforementioned, the Criterion A 

description was examined to help determine whether an individual endorsed exposure to a 

traumatic event, as defined by the DSM-5 (APA, 2013), and thus were included in the examined 

subsample for the present study. The PCL-5 is also a reliable and valid measure of PTSD 

symptoms. In a psychometric evaluation in a veteran population, the PCL-5 demonstrated good 

test-retest reliability (r = 0.84) as well as good discriminant and convergent validity (Bovin et al., 

2016). Internal reliability for the present study was strong, as exemplified by Cronbach alpha of 

0.923. 

Treatment Outcomes   

Consistent with BPD treatment research (e.g., McMain et al., 2009; 2012; Kliem et al., 

2010; Linehan et al., 2015), BPD-relevant treatment outcomes that were examined are: 

BPD Severity. The Borderline Symptom List-23 (BSL-23; Bohus et al., 2007; 2009) was 

administered at baseline and over time to measure changes in BPD severity. The BSL-23 is a 

self-report scale that assesses the severity of BPD symptoms and related experiences in the past 

week. Participants are presented with 23 statements reflective of various problems common to 

BPD (e.g., “I thought of hurting myself”), and are asked to rate the degree to which they suffer 

from each on a Likert scale ranging from 0 (not at all) to 4 (very strong). The BSL-23 has 

previously exhibited high internal consistency (Chronbach alpha’s ranging from 0.935-0.969), 

and clearly discriminates individuals with BPD compared to those with another Axis I Diagnosis 

(Bohus et al., 2009). The Cronbach alpha of the present study was .93. 

Self-Injurious Behaviours. The Suicide Attempt Self-Injury Interview (SASII; Linehan 

et al., 2006) was administered at baseline and over time to measure changes in frequency of self-
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injurious behaviours. The SASII is a gold standard structured interview that assesses the 

frequency, intent, medical severity and topography of suicidal and NSSI in the past three months. 

The frequency of suicide attempts and NSSI was a primary outcome in the present study. 

Consistent with previous literature, in this study we examined change in frequency of self-

injurious behaviour, which encapsulated engagement in suicidal and/or non-suicidal self-

injurious behaviours, given the low base rate of individual suicide and NSSI behaviours (e.g., 

Barnicot & Crawford, 2019; Carter et al., 2010). The SASII previously demonstrated high 

interrater reliability, with ICCs ranging from 0.871-0.978, and adequate validity (Linehan et al., 

2006).  

Suicidal Ideation. The Beck Scale for Suicidal Ideation (BSI; Beck & Steer 1991) was 

administered at baseline and over time to examine changes in suicidal ideation. The BSI is a 21-

item self-report questionnaire that assesses the duration, frequency and severity of suicidal 

ideation and intent over the past week, including the day of the assessment. Each item is 

presented to participants with three associated options reflecting varying ranges of severity, and 

are associated with a score of 0, 1, or 2, with 2 reflecting the highest severity suicidal ideation 

and/or intent. For instance, the fourth item presents participants with the following three options, 

and they are instructed to select which item best describes how they’ve been feeling in the past 

week, including today: “I have no desire to kill myself,” “I have a weak desire to kill myself,” 

and “I have a moderate to strong desire to kill myself.” The reliability and validity of the BSI are 

well established (e.g., studies consistently report a Chronbach alpha of at least 0.85; Esfahani et 
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al., 2015). The Cronbach alpha for the screening items of the BSI for the present study at 

baseline was .85.2 

PTSD Symptom Severity. As aforementioned, the 20-items, excluding the Criterion A 

description, of the PCL-5 with Criterion A (Weathers et al., 2013) were used to assess changes in 

PTSD symptom severity over time.  

Class Characterization Measures  

 The following measures were examined at baseline for all participants included in the 

LPA analyses to characterize the classes. 

Depression Symptom Severity. The Beck Depression Inventory-II (BDI-II; Beck et al., 

1996) was administered at baseline to all participants. The BDI-II is a 21 item self-report 

questionnaire that measures depression symptom severity. Participants are presented with 21 

groups of statements that reflect varying degrees of severity for any given item, and are asked to 

select which statement most accurately reflects the way they have been feeling for the past two 

weeks, including the day of the assessment. For example, with respect to the prompt, “Sadness,” 

participants are presented with and asked to select one of the following four options: “I do not 

feel sad,” “I feel sad much of the time,” “I am sad all the time,” and “I am so sad or unhappy that 

I can’t stand it. Higher scores reflect higher depression severity. The Cronbach alpha for the 

present study at baseline was .90. 

Emotion Dysregulation. The Difficulties with Emotion Regulation Scale (DERS; Gratz 

& Roemer, 2004) was administered at baseline to all participants.  The DERS is a 36-item self-

 
2 The first five items of the BSI are mandatory screening items that determine whether participants will subsequently 
complete the remaining items. If participants endorse a score of 1 or greater on item four (described above) or 5 
(which assesses passive suicidal desire), they are prompted to complete the remaining 19 items. Given that items 6 
through 21 are thus inconsistently completed by participants, the Cronbach alpha for the present study at baseline 
was calculated based upon the first five required screening items. 
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report questionnaire that asks participants to indicate the extent to which various statements 

reflection emotion dysregulation generally apply to them (e.g., “When I’m upset, I become angry 

with myself for feeling that way”). Participants rate each item on a likert scale from 1 (almost 

never/0-10% of the time) to 5 (almost always/91-100% of the time). The Cronbach alpha for the 

present study at baseline was .90. 

Interpersonal Problems. The Inventory of Interpersonal Problems-64 (IIP-64; Horowitz 

et al., 1988) was administered at baseline to all participants. The IIP-64 is a 64-item self-report 

questionnaire that examines types and severity of interpersonal difficulties individuals may 

experience. Individuals are presented with an item (e.g., “Be aggressive toward other people 

when the situation calls for it”) and asked to indicate the extent to which each statement has been 

problematic with any significant individual in their life by indicating how distressing each item is 

on a likert scale from 0 (not at all) to 4 (extremely). The Cronbach alpha for the present study at 

baseline was .90. 

General Psychiatric Distress. The Symptom-Checklist-90-Revised (SCL-90-R; 

Derogatis, 1983) was administered at baseline to all participants. The SCL-90-R is a 90 item 

self-report questionnaire that assesses an individual’s general level of psychiatric symptom 

distress. Participants are presented with each item (e.g., “Feelings of being trapped or caught”) 

and asked to rate the extent to which the problem has distressed or bothered them in the past 

seven days on a likert scale from 0 (not at all) to 4 (extremely). The Cronbach alpha for the 

present study at baseline was .96. 

Treatment 

The primary aims of the parent randomized control study involved examining the clinical 

and cost-effectiveness of an abbreviated duration of standard DBT (i.e., 6-months, the 
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experimental condition), compared to standard DBT (i.e., 12-months, the control condition; 

Linehan 1993; 2015). Standard DBT (i.e., 12-months) is an evidence-based, cognitive 

behavioural therapy that initially was designed for the treatment of chronically suicidal 

individuals with BPD (Linehan 1993; 2015). In developing DBT, Marsha Linehan drew on three 

primary principles: Zen Buddhism, dialectical philosophy, and behavioural science. As an 

intervention, DBT has five predominant functions: 1) Enhance capabilities; 2) Increase 

motivation; 3) Enhance generalization to individuals’ natural environment; 4) Structure one’s 

environment; and 5) Enhance therapist capabilities and motivation to intervene effectively 

(Linehan 1993; Lynch et al., 2007). It accomplishes these functions through the following four 

distinct modes of intervention delivery: 1) individual therapy; 2) group skills training; 3) phone 

coaching to provide skills training (available 24 hours a day); and 4) therapist consultation team 

meeting (2 hours per week).  

In the parent study, the 6-month and 12-month treatments were identical and involved 

delivery of all four modes as described in standard DBT. The only difference between treatment 

conditions was the duration of intervention: participants who were randomly assigned to the 6-

month DBT condition received 6-months of standard DBT, while those enrolled in the 12-month 

condition received 12-months of standard DBT. Participants were not restricted in their use of 

psychotropic medications. Clinicians were masters or doctoral level therapists who completed 

formal DBT Basics training, at minimum, and had at least two-years of supervised experience 

treating individuals with BPD. Additionally, adherence to the treatment manual was assessed as 

part of the parent study. A total of 336 individual and 62 group therapy sessions were watched by 

graduate-level coders masked to treatment condition and evaluated for DBT treatment adherence 

(Linehan & Korslund, 2003). Computed Global Scores of greater than or equal to four are 
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considered adherent to DBT. In the parent study for individuals in the 12-month condition, inter-

rater reliability with a gold standard coder on adherence was good for individual (M = 4.15, SD 

= 0.21) therapy. For all groups (i.e., 6- and 12-months), group therapy adherence was also good 

(M = 4.13, SD = 0.17). In the present study, DBT treatment response was examined exclusively 

for participants in the 12-month condition. This was done in an effort to increase generalizability 

of results, given the 6-month condition was considered experimental and its efficacy in the 

literature has remained unexamined, though the 12-month arm has robust empirical support (De 

Cou et al, 2019).  

Procedures 

 Study procedures were approved by relevant institutional review boards. In the parent 

study, all interested participants first completed a brief phone screening assessment with a 

trained research assistant. All participants suspected to be eligible based upon this screen were 

then invited to attend, and completed, in-person screening assessments to determine suitability 

for study participation. In-person screening assessments were administered by trained 

undergraduate-, graduate-, and post-doctoral fellowship-level assessors under the supervision of 

licensed clinical psychologists. All assessors in the parent study were trained to reliability against 

a gold-standard assessor, one of the supervising licensed clinical psychologists. Participants who 

were deemed eligible for study participation based on this in-person screening assessment also 

completed a baseline assessment which took place over two-days, and was comprised of the 

aforementioned measures, as well as several others (for a comprehensive list of administered 

assessments, see McMain et al., 2018). Individuals who completed baseline assessments were 

then enrolled into the study, and randomly assigned to receive 6- or 12-months of standard DBT 

(Linehan 1993; 2015), as described.  
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All participants were invited to complete research assessments containing the Treatment 

Outcomes measures detailed above, prior to beginning treatment (i.e., baseline, 0-months), in 

addition to throughout and following treatment at 9 additional time points: 3-, 6-, 9-, 12-, 15-, 

18-, 21-, and 24-months after participants’ first individual therapy session. The 15-, 18-, 21-, and 

24-month timepoints reflect the one-year follow-up period after treatment completion. 

Data Analytic Strategy 

Phase 1: Identifying Subgroups  

Phase 1 analyses applied LPA in M-Plus to identify distinct subgroups of childhood 

maltreatment experiences, PTSD symptoms, and BPD symptoms in trauma-exposed individuals 

with BPD (n=192), randomized to 6- or 12-months of standard DBT. LPA is a multivariate data 

analytic approach that can be applied to identify distinct subgroups within a heterogeneous 

population. LPA identifies subgroups of individuals within a data set based on unobserved (i.e. 

latent) characteristics. All item-level responses elicited from the above LPA Items were included 

in the LPA.  

Consistent with the general practice of LPA analyses, a two-class model fit was first 

considered. We then increased the number of classes one by one for each subsequent model, 

until the addition of more classes was no longer warranted based upon several fit indices. A total 

of four models were examined and considered for optimal fit. Several fit indices were considered 

to determine best fit, such as the Vuong-Lo Mendell Rubin likelihood ratio test (VLMR; Lo et 

al., 2001; Vuong, 1989), Akaike Information Criterion (AIC; Akaike, 1987), Bayesian 

Information Criterion (BIC) and the parametric Bootstrapped Likelihood Ratio Test (BLRT). 

While each of these indices were considered, a particular emphasis was placed on the BLRT and 

BIC given they consistently successfully determine optimal fit (Nylund et al., 2007). However, it 
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is also essential to examine each model while also taking into consideration external factors such 

as extant theory, and the clinical utility and interpretability of results, as well as other indices that 

suggest a particular number of class model is a good fit (e.g., entropy).  

Additionally, a maximum likelihood estimator with robust standard errors was used to 

examine all models in this study. Furthermore, given concerns that the model may converge on a 

false maximum likelihood, previous researchers recommend estimating these models by adding 

multiple random sets of start values (e.g., Hipp & Bauer, 2006; McLachlan & Peel, 2000).  

Therefore, in present analyses the number of random starts used was 1000, and 50 iterations for 

each random start. The analyses indicated that the best log-likelihood value was replicated in 

each model. 

Finally, the IPDE-BPD item examining the presence of suicidal or non-suicidal self-

injurious thoughts, behaviours, threats, and gestures was excluded from analysis. This item 

reflected one of the parent study inclusion criteria, requiring that, at the time of eligibility 

assessment, all participants endorsed chronic and recent self-injurious behaviours that occurred 

at least twice in the past five years, with at least one of those times occurring within the past 

eight weeks. Given this, this criterion did not show sufficient variability to offer discriminatory 

value in generating subgroups through the conducted LPA. Therefore, only eight of nine BPD 

criteria were included in the LPA. 

Phase 2: Examining whether the identified subgroups predict BPD treatment outcomes 

Generalized Estimating Equations (GEE; Hubbard et al., 2010) were conducted using 

SPSS version 27 to determine whether the identified subgroups from Phase 1 differentially 

predicted BPD-relevant outcomes, as outlined in the Treatment Outcomes measures section 

above, across multiple timepoints (e.g., 6-, 12-, 18-, and 24-months). As aforementioned, given 
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6-months of DBT was experimental in the parent study, whether these subgroups predicted 

treatment outcomes in the present study was examined exclusively for participants in the 12-

month DBT condition (i.e., standard DBT; N=98), which has extensive empirical support (e.g., 

DeCou et al., 2019). Finally, an intent-to-treat approach was applied to retain available data from 

all participants, independent of treatment completion status. 

GEE is a semi-parametric derivation of generalized linear modeling. It allows participants 

with missing data to be retained to maximize statistical power. It allows enables outcome 

variable measurement over time. For each GEE analysis, autoregressive, exchangeable, and 

unstructured covariance structures were considered. Covariance structures that evinced the 

lowest Quasilikelihood under the Independence Model Criterion (QIC) value were retained and 

interpreted. Self-injurious behaviour in this study was a count variable that was positively 

skewed (skew statistics of data from baseline to 24-months ranged from 2.844 to 36.933). 

Therefore, analyses examining self-injurious behaviour specified a negative binomial distribution 

in all covariance structures. Finally, some researchers postulate concerns that applying multiple 

test corrections may distort results in psychological research (e.g., Bonferroni corrections; e.g., 

O’Keefe, 2003; Armstrong, 2014). Therefore, such corrections were not used in present analyses. 

Separate GEE analyses were conducted for each treatment outcome to examine whether 

class (i.e., identified subgroup) membership predicts the rate of change of each treatment 

outcome. For each analysis, the treatment outcome (i.e., BSI, BSL-23, SASII, PCL-5) measured 

at each time point (e.g., baseline, 3-, 6-, 9-, 12-, 15-, 18-, 21-, and 24-months from the individual 

therapy start date) was entered as the outcome. Class (i.e., Low-, Moderate-, or High-

Maltreatment, as will be explicated in the results section below) and time (i.e., from baseline to 

3-, 6-, 9-, 12-, 15-, 18-, 21-, and 24-months) were included in each analysis as predictor 
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variables. Two-way interactions between class and time were then added to examine whether 

class membership differentially predicted the rate and magnitude of change in each BPD-relevant 

treatment outcome over time. 

Results 

The mean age of the full sample (N=192) was 28.15 (SD = 8.89), and 79.7% identified 

their gender as female, 14.6% identified as male, and 5.7% identified as other. With respect to 

socio-economic status, most participants (20.3%) reported currently earning less than $5000, 

19.8% earned between $10,000 and $14,999, and the 17.2% earned between $5000 and $9999. 

Finally, the most highly reported education category was “having some post-secondary 

education” (30.2%).  

With respect to relevant clinical characteristics, based upon the SCID-I, participants 

reported having several lifetime (M=5.37; SD = 2.349) and current (M=3.01; SD = 1.825) 

comorbid diagnoses, although this ranged from endorsement of one to 13 comorbid diagnoses for 

lifetime, and from one to 10 for current comorbidities. Additionally, 61.5% of participants 

endorsed symptoms consistent with PTSD at some point throughout their lifetime, and 42.2% 

met diagnostic criteria for current PTSD at the baseline assessment. Based upon the 

administration of the SCID-II, comorbid personality disorder diagnoses in the present sample 

were low (M=0.55; SD = 0.89). A comprehensive delineation of the sample diagnostic 

comorbidities is presented in Table 1. Table 2 also presents the means and standard deviations 

(SD) of LPA items and all measures used to characterize the classes at baseline, for all 

participants. Table 3 presents the means and SDs of the treatment outcome variables for only the 

12-month participants included in outcome analyses at baseline and all subsequent timepoints.  
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Phase 1: Identifying Subgroups of Childhood Maltreatment Experiences, PTSD and BPD 

Symptoms 

LPA Class Number Selection 

Table 4 presents the fit indices for all examined class models. In the present analyses, the 

BLRT was the primary indicator of optimal statistical fit, with a p value of α = .05. A statistical 

significance level (i.e., α) of 0.05 reduces the probability of making a Type I error (i.e., rejecting 

the null hypothesis when it is in fact true) to 5%. This suggests that there is less than or equal to a 

5% chance that results demonstrate a statistically significant difference, when in actuality there is 

no difference between, in this case, classes.  

Although entropy does not determine the optimal model fit, it offers an indication of the 

model’s accuracy, with values closest to 1 evincing the least number of classification errors (i.e., 

whether individuals are estimated to be in the correct class; Raykov et al., 2020). In the LPAs 

tested in the present study, the entropy for all models was high, ranging from 0.917 – 0.950, 

suggesting minimal classification errors. The two-, three-, and four- class models each converged 

and retained statistical significance given the BLRT. Additionally, the two-, three-, and four-

class models had increasingly lower sample-size adjusted BIC values of 18719.958, 18400.003, 

and 18284.953 respectively, as presented in Table 4. The BLRT values for the two-, three-, and 

four-class models were all 0.000. Across all models, the VLMR did not attain statistical 

significance, suggesting that based on this fit index, the two-, three-, and four- class models were 

not meaningfully distinct. Furthermore, the AIC values for the two-, three-, and four-class 

models were 18711.696, 18388.688, and 18270.584 respectively, such that decreases in each 

subsequent model are indicative of improved fit (Tein et al., 2013). Although the four-class 

model had a lower BIC than the three-class model, and retained statistical significance based 
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upon the BLRT, the clinical interpretability and utility of the three-class model was superior to 

the four-class model. Specifically, the four-class model retained a group that was distinctly high 

in all maltreatment-related experiences and PTSD symptom severity, and divided the remaining 

individuals among three highly similar classes, each of which showed lower scores across all 

maltreatment-related experiences. Given an absence of meaningful variability within the four-

class model, a three-class model was identified as the optimal fit, given it also showed lower AIC 

and sample-size adjusted BIC values compared the two-class model and retained a statistically 

significant BLRT value. Class 1 captured the smallest number of participants (n=27), while Class 

2 and Class 3 each captured a similar number of participants: 80 and 85 respectively. 

LPA Class Qualitative Descriptions 

Please see Figure 1 for a graphic representation of the three classes. Classes were not 

differentiated on the basis of any BPD symptoms based on the IPDE-BPD, as all participants 

showed a similarly high number of IPDE-BPD criteria endorsement. In general, classes were 

distinguished on the basis of severity of maltreatment experiences and PTSD symptoms, rather 

than exhibiting variability in the specific symptoms that were elevated or reduced. Class 1 (n = 

27; 14.06%) was the smallest class and was best characterized by low levels of PTSD symptom 

severity across all item responses on the PCL-5, and had the lowest levels of childhood 

maltreatment experiences across all subscales of the CTQ. Therefore, Class 1 was labeled the 

“Low Maltreatment” subgroup. Class 2 (n=80; 41.67%) was the second largest class, and was 

best characterized by moderate levels of PTSD symptom severity across all PTSD symptoms. 

Class 2 exhibited slightly higher levels of childhood maltreatment experiences across all 

subscales of the CTQ than did Class 1. Class 2 was labeled the “Moderate Maltreatment” 

subgroup. Finally, Class 3 (n = 85; 44.27%) was characterized by the highest levels of PTSD 
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symptom severity across all item-level responses on the PCL-5. Class 3 also demonstrated the 

highest levels of all subscales of childhood maltreatment experiences based upon the CTQ. Class 

3 was labeled the “High Maltreatment” subgroup. 

Importantly, within each class, childhood emotional abuse and emotional neglect were 

more severe compared to other forms of childhood maltreatment experiences (i.e., sexual abuse, 

physical abuse, and physical neglect) based on the CTQ. Additionally, within each class, item-

level responses on the PCL-5 were highest in severity for questions related to emotional 

reactivity, experiencing strong negative beliefs about oneself other people or the world, and 

experiencing intense negative emotions (e.g., fear, horror, anger, guilt, or shame) (i.e., “non-

specific” PTSD symptoms), compared to responses on other PTSD symptoms. Although these 

patterns (e.g., higher severity childhood emotional abuse and neglect scores relative to other 

childhood maltreatment items) were consistent across each group, Class 3 showed the highest 

scores of each of these types of experiences, compared to Class 2, which was only slightly more 

elevated in these childhood maltreatment experiences compared to Class 1. The same pattern 

held for the aforementioned heightened PTSD symptoms.  

LPA Class Clinical Characterizations 

A breakdown of the one-way ANOVA and Tukey HSD Post-Hoc analyses reflecting the 

class characterization analyses is presented in Tables 5 and 6 respectively. With respect to 

clinically relevant characteristics measured at baseline (e.g., depression, general psychiatric 

distress), Class 3 exhibited higher depression symptom severity, emotion dysregulation than 

Classes 2 and 1, which did not differ from each other. Class 3 also exhibited higher levels of 

interpersonal problems and general psychiatric distress than Class 2, which in turn exhibited 

higher levels of interpersonal problems and general psychiatric distress than Class 1.  
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Several one-way ANOVA and subsequent Tukey HSD post hoc analyses were also 

conducted to examine statistically significant differences between classes on all BPD-relevant 

treatment outcomes at baseline (i.e., PTSD symptom severity, BPD symptom severity, frequency 

of self-injurious behaviours, and suicidal ideation) for participants in the 12-month condition that 

were included in outcome analyses. These results are briefly summarized below. 

A one-way ANOVA revealed statistically significant differences between classes at 

baseline on PTSD symptoms (F(2, 95) = 207.070, p = .000). Specifically, a Tukey HSD post-hoc 

test revealed Class 3 PTSD symptom severity was significantly higher than Class 2 (19.326 +/- 

1.671, p = .000) and Class 1 (42.603 +/- 2.151, p = .000). Class 2 also exhibited significantly 

higher PTSD symptom severity than Class 1 (23.277 +/- 2.190, p = .000). Classes also differed 

with regard to BPD symptom severity at baseline based on the BSL-23 (F(2, 95) = 16.018, p = 

.000), such that Class 3 exhibited significantly higher BPD symptom severity than Class 2 (.624 

+/- .153, p = .000) and Class 1 (1.009 +/- .197, p = .000), although Class 2 did not differ from 

Class 1 (.385 +/- .200, p = .138). Statistically significant differences in suicidal ideation also 

emerged at baseline based on the BSS ((F(2, 95) = 6.743, p = .002). Class 3 exhibited higher 

suicidal ideation than Class 2 (5.237 +/- 1.730, p = .009) and Class 1 (6.765 +/- 2.226, p = .009), 

while Class 2 did not differ from Class 1 (1.528 +/- 2.267, p = .009). Finally, there were no 

statistically significant differences between classes on the frequency of engagement in self-

injurious behaviour at baseline ((F(2, 95) = .482, p = .619). 

Phase 2: Examining Whether the Identified Subgroups Predict DBT Treatment Outcomes 

GEE analyses examining whether the identified subgroups predict BPD-relevant 

treatment outcomes are presented in Tables 7 (BPD symptom severity), 8 (self-injurious 

behaviours) 9 (suicidal ideation), and 10 (PTSD symptom severity).  
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 A significant class×time interaction predicted frequency of all self-injurious behaviour 

over the course of treatment. Parameter estimates indicated that individuals in Class 1 exhibited a 

faster decline in the frequency of self-injurious behaviours compared to Class 2 (B=.679, 

SE=.172), χ2(1)=15.610, p=.000, and Class 3 (B=.670, SE=.188), χ2(1)=12.694, p=.000. Class 2 

and Class 3 did not differ in their rate of change of frequency of self-injurious behaviours 

χ2(1)=.009, p=.926.  

A significant class×time interaction predicted PTSD symptom severity over time. 

Parameter estimates indicated that individuals in Class 1 and Class 2 did not differ in their rate of 

change of PTSD symptom severity, χ2(1)=1.989, p=.158. Individuals in Class 1 exhibited a 

faster decline in PTSD symptom severity compared to Class 3 (B=.-2.112, SE=.6895), 

χ2(1)=9.381, p=.002. Class 2 and Class 3 also differed in their rate of change of PTSD symptom 

severity, such that Class 2 exhibited a faster decline in PTSD symptom severity compared to 

Class 3 (B=1.373, SE=.652), χ2(1)=.4.431, p=.035.  

There were no statistically significant class×time interactions predicting changes in BPD 

symptom severity or suicidal ideation. However, there were statistically significant main effects 

of Class predicting BPD symptom severity and suicidal ideation. For BPD severity, parameter 

estimates revealed that Class 1 and Class 2 did not differ in BPD symptom severity (B=.316, 

SE=.261), χ2(1)=1.473, p=.222. Individuals in Class 3 showed higher levels of BPD symptom 

severity than those in Class 1 (B=.804, SE=.255), χ2(1)=9.941, p=.002, and those in Class 2 

(B=.488, SE=.165), χ2(1)=8.727, p=.003. For suicidal ideation, parameter estimates indicated 

that Class 1 and Class 2 did not differ in levels of suicidal ideation (B=2.838, SE=2.349), 

χ2(1)=1.460, p=.227. Individuals in Class 3 showed higher levels of suicidal ideation than those 
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in Class 1 (B=5.949, SE=.2.395), χ2(1)=6.173, p=.013, but did not differ from Class 2 (B=3.112, 

SE=1.684), χ2(1)=3.413, p = .065. 

Discussion 

 Extant literature suggests that childhood maltreatment experiences and PTSD symptoms 

are highly correlated with, uniquely covary with, and evince deleterious effects on, BPD 

symptoms (e.g., Carvalho et al., 2014; Porter et al., 2019; Frías & Palma, 2015). However, a 

dearth of literature obfuscates whether, which, and how distinct BPD symptoms, childhood 

maltreatment experiences, and PTSD symptoms interact with one another. Additionally, no 

research to date has examined whether these distinct subgroups differentially predict BPD-

relevant treatment outcomes. Identifying whether distinct profiles of individuals based on the 

unique covariation of such experiences and symptoms, and whether these profiles influence 

treatment outcomes, is essential to optimize BPD treatment outcomes by tailoring treatment 

approaches (e.g., longer duration of DBT, or a trauma-focused intervention) to specific 

individuals. The present study thus addressed these existing gaps in two phases. In Phase 1, LPA 

was applied to determine whether subgroups of individuals with distinct BPD symptoms, 

childhood maltreatment experiences, and PTSD symptoms exist in a sample of chronically self-

injuring, trauma-exposed individuals with BPD. Phase 2 involved examining whether these 

identified subgroups differentially predict BPD-relevant DBT treatment response (i.e., BPD 

symptom severity, suicidal ideation, frequency of self-injurious behaviours, and PTSD 

symptoms). We hypothesized that childhood emotional abuse and neglect would likely covary 

with emotional components of BPD (e.g., affect instability) and non-specific PTSD symptoms, 

while sexual and physical abuse would likely associate uniquely with behavioural components of 

BPD (e.g., impulsivity, self-injury), as well as hallmark PTSD symptoms (e.g., re-experiencing, 
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avoidance). However, the associated changes of each class within treatment were exploratory 

given the data-driven nature of study analyses.   

Phase 1: Identified Subgroups 

With respect to Phase 1 analyses, the LPA results indicated that three classes optimally 

organized the indicators, such that classes were generally stratified on the bases of severity of 

childhood maltreatment experiences and PTSD symptoms, and each class exhibited the same 

relative elevations in indicators. The Low Maltreatment class showed the lowest severity of 

childhood maltreatment experiences and PTSD symptoms. The Moderate Maltreatment class 

exhibited slightly higher severity of childhood maltreatment experiences and PTSD symptoms 

compared to the Low Maltreatment Class. The High Maltreatment class displayed the highest 

severity of childhood maltreatment experiences and PTSD symptoms, such that the difference in 

severity between the Moderate and High classes with respect to childhood maltreatment 

experiences was larger than the difference observed between the Low and Moderate 

Maltreatment classes. The difference in PTSD symptom severity between the Low, Moderate, 

and High Maltreatment increased by class in similar proportions. Finally, in the present work, 

distinct BPD symptoms did not differentiate classes. However, ANOVAs revealed that BPD 

severity did differ across Classes, such that the High Maltreatment class was associated with the 

highest BPD severity compared to the Moderate and Low classes. Similarly to other examined 

characteristics (e.g., suicidal ideation), however, the Moderate and Low classes did not 

meaningfully differ in BPD severity from each other. This suggests that although classes did not 

differ based on the severity of specific BPD symptom symptoms, BPD severity did partially 

covary along with maltreatment and PTSD severity.  
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This class delineation aligns to previous LPAs examining PTSD, cPTSD, and BPD 

symptoms wherein class stratification generally occurs on the basis of severity (e.g., Cloitre et 

al., 2013; 2014; Jowett et al., 2020; Saraiya et al., 2021). It also partially aligns with previous 

research demonstrating that higher levels of childhood maltreatment experiences and PTSD are 

associated with, for instance, higher BPD severity (e.g., van Dijke et al., 2013; Cotter et al., 

2015; Wingenfeld et al., 2011; Perepletchikova et al., 2012; Brodsky et al., 1997; Frías & Palma, 

2015; Pagura et al., 2010; Scheiderer et al., 2015), though not distinct symptom endorsement. 

Overall, our findings indicate that, in a trauma-exposed BPD sample, childhood maltreatment 

related experiences and PTSD symptoms appear to covary based on their severity. However, 

these findings also suggest that there are not distinct experiences or symptoms reflective of one 

problem (e.g., BPD versus PTSD) that uniquely covary with other distinct experiences or 

symptoms of another problem. 

Stratification Based on Severity, Not Phenomena  

There are several potential explanations with respect to why classes generally stratified 

on the basis of severity, rather than unique covariation of various phenomena within the classes. 

First, it is possible that the sample reflects a particularly high severity BPD group. For instance, 

as an inclusion criterion for the parent study, participants engaged in chronic and recent self-

injurious behaviour at baseline, which reflects a proxy for elevated BPD severity. Additionally, 

participants in the present study on average endorsed seven out of the nine diagnostic criteria for 

BPD. Thus, the presence versus absence of BPD symptoms, as captured within this study, may 

not have sufficiently detected meaningful variability between distinct symptoms to differentiate 

classes. Second and relatedly, the IPDE-BPD, a categorical instrument, may not have captured 

nuances within distinct BPD symptom severity. Indeed, variability in BPD symptom severity, 
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rather than symptom presence, may uniquely associate with childhood maltreatment related 

experiences and PTSD symptoms, though was not examined in the present work. This is 

particularly relevant given that, in this study, continuous measures of severity for childhood 

maltreatment-related experiences and PTSD symptoms were indicators in the LPA. Thus, 

although not examined, it follows that childhood maltreatment experiences and PTSD symptom 

severities, rather than presence versus absence of distinct experiences and symptoms, 

meaningfully covary in BPD.  

Third, the components of BPD pathology that may account for differentiation of classes 

are the underlying mechanisms that characterize and underpin BPD pathology (e.g., emotion 

dysregulation, interpersonal problems), rather than distinct symptoms, as measured by the IPDE-

BPD and included in present analyses, theorized to result from such problems (Fitzpatrick et al., 

2021; Linehan, 1993). Indeed, extant literature and theory highlight robust associations between 

emotion dysregulation and interpersonal problems with childhood maltreatment experiences and 

PTSD (e.g., Linehan 1993; Dvir et al., 2014; Bateman & Fonagy, 2010; Monson et al., 2010; 

Ozer et al., 2003). Previous work also revealed significant positive associations between 

childhood physical and emotional (but not sexual) abuse and emotion dysregulation, and found 

that difficulties preventing engagement in impulsive behaviours while distressed accounted for 

additional associations between childhood physical and emotional abuse with probable PTSD 

(Weiss et al., 2013). Thus, it is possible that the underpinning mechanisms associated with BPD 

may uniquely covary with PTSD and childhood maltreatment experiences, though this requires 

testing in future work.  

Finally, in the present work, the self-injurious behaviour BPD criterion was removed 

given an absence of meaningful variability in this item. Previous literature suggests that sexual 
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abuse is particularly associated with behavioural symptoms of BPD, and in particular the 

increased frequency of suicide attempts and NSSI, as well as other impulsive behaviours (Soloff 

et al, 2002; Turniansky et al., 2019). Thus, although our hypothesis that criterion A related 

traumas (i.e., sexual and physical abuse) may more explicitly lead to behavioural symptoms of 

BPD, one of the primary behavioural BPD symptoms was not included in the present LPA. Thus 

this association may have been obfuscated in the present work. 

Heightened Childhood Emotional Abuse and Neglect 
 

Importantly, each class also exhibited higher severity childhood emotional abuse and 

neglect experiences compared to other forms of maltreatment (i.e., sexual abuse, physical abuse, 

or physical neglect). A recent meta-analysis similarly documents significant associations 

between BPD and distinct forms of childhood adversity, such that the effects of emotional abuse 

and neglect were largest, compared to sexual abuse, physical abuse, and physical neglect (Porter 

et al., 2019). Additionally, in another meta-analysis examining the relationship between BPD and 

childhood sexual abuse specifically, the association was significant but demonstrated only 

moderate effect sizes (Fossati et al., 1999). Thus, these meta-analyses suggest that although 

childhood sexual abuse does exhibit meaningful associations with BPD, childhood emotional 

maltreatment may be even more associated with BPD, over and above other forms of childhood 

maltreatment. Indeed, these results also align to previous work demonstrating that childhood 

emotional abuse specifically, over and above sexual or physical abuse, predicts BPD symptom 

severity, as mediated by emotion regulation (Kuo et al., 2015), and emotional lability (Goodman 

et al., 2003).  

Furthermore, in accordance with the Biosocial Model of BPD (Linehan, 1993), BPD is 

theorized to develop in the context of invalidating environments, which are centrally 
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characterized by punishing responses to expression of emotion. Such responses overlap most 

directly with emotional abuse and neglect. Thus, given the chronicity and centrality of these 

experiences in the development of BPD, their increased severity in the observed sample is 

unsurprising. Similarly, childhood physical and sexual abuse may simply be less common in 

BPD compared to emotional abuse and neglect. Further, physical and sexual abuse may also 

inherently contain emotional abuse or neglect, while the reverse is not necessarily true, which 

may have been captured by reports of increased emotional abuse and neglect severity, which on 

the CTQ specifically indicates variations in frequency of occurrence. This suggests that 

emotional abuse and neglect may, for example, occur daily, as opposed to sexual or physical 

abuse which may reflect occasionally occurring traumas. 

Heightened PTSD Symptom Severity 

Finally, each class showed higher levels of the following PTSD symptoms compared to 

others: emotional reactivity, intense negative emotion, and strong negative beliefs about oneself 

other people and the world. This aligns to previous research demonstrating deficits in emotional 

reactivity and experiences of intense negative emotion in BPD (e.g., Kuo et al., 2016; Elices et 

al., 2012; Feliu-Soler et al., 2013; Dixon-Gordon et al., 2013; Chapman et al., 2015). Previous 

work also suggests that those with BPD exhibit strong negative beliefs about themselves, and 

evince low levels of self-esteem (e.g., Winter et al., 2017). As discussed, we consider re-

experiencing (e.g., intrusive memories of the traumatic event) and avoidance symptoms to be 

hallmark symptoms of PTSD, compared to other “non-specific” PTSD symptoms (e.g., intense 

negative emotion) which may characterize a range of disorders (Dalgleish & Power, 2004; 

Larsen & Pacella, 2016). The LPA revealed that, although participants endorsed hallmark PTSD 

symptoms, the non-specific PTSD symptoms that also overlap with BPD pathology (e.g., 
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emotional reactivity, intense negative emotion) are more severe in this sample. Indeed, although 

not tested in the present study, childhood maltreatment experiences may contribute to elevated, 

shared pathology of PTSD and BPD (i.e., non-specific PTSD symptoms), rather than eliciting a 

presentation of PTSD characterized by elevated severity of hallmark PTSD symptoms. This may 

be particularly relevant given that the most common childhood maltreatment experiences in this 

study involved emotional abuse and neglect, which do not reflect Criterion A trauma required of 

a PTSD diagnosis, as defined by the DSM-5 (APA, 2013). Indeed, some theorists suggest that, 

for most individuals, PTSD symptoms (i.e., including hallmark as well as other PTSD 

symptoms), will not develop unless exposed to an event captured by the Criterion A definition 

(Friedman et al., 2010).  

In summary, results suggest that there are three profiles of individuals with BPD, such 

that each vary in severity. Additionally, within this sample, classes are generally associated with 

higher severity childhood emotional abuse and neglect compared to other forms of childhood 

maltreatment experiences (i.e., physical abuse, physical neglect, sexual abuse), and higher levels 

of non-specific PTSD symptoms (e.g., emotional experiencing that involves emotional reactivity, 

negative beliefs about oneself, and generally intense negative emotion) compared to other 

hallmark PTSD symptoms. Thus, given an absence of unique symptom or experience 

covariations in trauma-exposed individuals with BPD, examining whether classes may be 

identified on the basis of exacerbated underlying mechanisms accounting for BPD pathology 

(e.g., emotion dysregulation, interpersonal problems) may further elucidate the unique 

covariations of these symptoms and experiences. However, this hypothesis was not examined in 

the present LPA and requires examination in future work. 

Phase 2: Predicting DBT Treatment Response 
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With respect to Phase 2 analyses, classes differentially predicted the rate of change of self-

injurious behaviour frequency and PTSD symptom severity, though did not predict changes in 

suicidal ideation or BPD symptom severity.  

Self-injurious Behaviours  

The High Maltreatment class exhibited a slower decline in self-injurious behaviour than the 

Moderate Maltreatment class, which in turn demonstrated a slower rate of decline in self-

injurious behaviour than the Low Maltreatment class, despite the finding that each class 

exhibited high frequency of engagement in self-injury at baseline, and that classes did not 

meaningfully differ from each other in this domain. Thus, self-injurious behaviours in the High 

Maltreatment class in particular appear to be less responsive to DBT, compared to other classes.  

First, the direction of this relationship adds to previous literature demonstrating the 

deleterious impact of childhood maltreatment on suicidal ideation and suicide attempts in BPD 

(e.g., Aaltonen et al., 2017; Kaplan et al., 2016; Ferraz et al., 2013), and that childhood sexual 

abuse exacerbates maladaptive behaviours, such as self-injury, in BPD (e.g., Soloff et al., 2008; 

Turniansky et al., 2019). Additionally, given that the High Maltreatment class involved higher 

severity of PTSD symptoms, this finding also aligns with previous research that suggests that 

presence of PTSD predicts increased frequency of suicidal and non-suicidal behaviour in 

individuals with BPD (e.g., Frías & Palma, 2015; Scheiderer et al., 2015), and predicts less 

reductions in self-injury over time in those with BPD receiving DBT (Barnicot et al., 2013).  

There are several reasons regarding why the High Maltreatment group may exhibit less 

reduction in self-injurious behaviours, compared to the Moderate and Low classes. Although not 

tested in the present study, those in the High Trauma group may be more likely to endorse full 

diagnostic criteria for PTSD, and extensive research documents that PTSD independently is 
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significantly associated with engagement in self-injurious behaviours (e.g., Dyer et al., 2009; 

Fliege et al., 2009; Kessler et al, 1999). One of the most common functions of self-injury is to 

regulate distress (e.g., Klonsky et al., 2014; In-Albon et al., 2013; Neasciu et al., 2018). 

Furthermore, research suggests that self-injury in PTSD can function to downregulate distress 

associated with hallmark PTSD symptoms as well as non-specific PTSD symptoms, and 

alternatively can help to reduce dissociation and numbness (Smith et al., 2014; Vansteelandt et 

al., 2017). Although DBT teaches individuals skills to reduce general distress, it does not 

explicitly target trauma-specific sequelae (e.g., re-experiencing symptoms or avoidance). 

Further, research suggests that standard DBT does not effectively reduce comorbid PTSD in 

BPD (Harned et al., 2010). Therefore, individuals in the High Maltreatment class may continue 

to self-injure because they do so in response to PTSD-related distress, which has not been 

effectively addressed by the treatment. Conversely, the other forms of distress that may elicit 

self-injury in the Low and Moderate Maltreatment groups, may be effectively addressed by 

DBT.   

Additionally, those in the High Maltreatment Group endorsed greater severity of childhood 

maltreatment experiences compared to other groups. Thus, it is possible that given this elevation, 

self-injury for this class may begin at an earlier age as an attempt to downregulate trauma-related 

distress. Thus, it may reflect a longer-standing behaviour that may be particularly resistant to 

change in treatment. Finally, given that the High Maltreatment Class exhibited heightened 

severity across multiple domains (e.g., interpersonal problems, emotion dysregulation, general 

psychiatric distress), individuals in this class may also have had more frequent or a greater 

magnitude of therapy interfering behaviours. Such behaviours may also have obstructed change 

in the frequency of self-injurious behaviours.  
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Suicidal Ideation 

Interestingly, and despite differences in this construct between classes at baseline, class 

membership did not differentially predict rate of change of suicidal ideation. This aligns to 

previous work that demonstrated that BPD symptoms fully mediate the relationship between 

childhood maltreatment and behavioural problems (i.e., suicide attempts), rather than cognitive 

ones, which BPD traits only partially mediate (i.e., suicidal ideation; Aaltonen et al., 2017). 

Findings from a recent meta-analysis also indicate that DBT does not influence changes in 

suicidal ideation in BPD (De Cou et al., 2019). Therefore, it is possible that there was not enough 

variability in this outcome to be able to predict change, independent of class membership. 

Finally, it is also possible that suicide or NSSI behaviours may function to downregulate distress, 

particularly informed by childhood maltreatment experiences, PTSD symptoms, and BPD 

symptoms, while suicidal ideation may instead be influenced by a separate, unmeasured 

mechanism. For instance, Joiner’s Interpersonal-psychological Theory of Suicide suggests that 

perceived burdensomeness (i.e., believing that one’s existence reflects a burden to others) and 

loss of belongingness (i.e., experiencing loss of connection to others and an unmet need to 

belong) contribute significantly to suicidal thoughts and behaviors (Joiner, 2005; Van Orden et 

al., 2010). Therefore, these unmeasured variables may differentially organize classes and might 

influence changes in suicidal ideation. However, these were not examined in the present study 

and thus require future testing. 

PTSD Symptoms 

With respect to PTSD symptom response, the High Maltreatment class exhibited a slower 

rate of change than both the Low and Moderate Maltreatment classes, although the Low and 

Moderate classes did not differ. That each class did not exhibit differential rates of change in 
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PTSD is surprising, given that each class stratified based on PTSD symptom severity. One 

explanation for this is that the High Maltreatment class may involve PTSD severity that more 

closely resembles a PTSD diagnosis, while the other classes may have been impacted 

predominantly by non-specific PTSD symptoms. Thus, PTSD in the High Maltreatment class 

may have been less responsive to treatment, given DBT did not explicitly target PTSD and 

research suggests it does not effectively reduce it (Harned et al., 2010). It therefore follows that 

more severe PTSD which may characterize the High Maltreatment group may require PTSD 

intervention to elicit improvement in this domain. Overall, this study suggests that PTSD 

symptoms in general improve at a faster rate in BPD when they, and childhood maltreatment 

experiences, are less severe. However future work is needed to examine whether hallmark versus 

non-specific PTSD symptoms may change at differing rates in this population to clarify these 

explanations. Additionally, the individuals in the High Trauma class may require more, and 

particularly trauma-focused, intervention in addition to standard DBT to improve with respect to 

PTSD symptoms. 

Borderline Personality Disorder Symptom Severity 

Finally, this study demonstrated that class membership did not differentially impact the 

rate of change in BPD symptom severity. This diverges from prior work that suggests that 

individuals with BPD and PTSD respond more poorly to DBT (Barnicot et al., 2013). However, 

other work that demonstrates that those with BPD and PTSD do not respond differently to DBT 

(Boritz et al., 2016), that they may respond better with respect to BPD symptom severity than 

those with BPD alone (Gratz et al., 2020), and that presence childhood emotional neglect may 

improve related BPD outcomes (i.e., depression; Euler et al., 2020). Therefore, the literature 

examining the influence of childhood maltreatment and PTSD on BPD symptom severity in 
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response to DBT is limited, though mixed. Our findings add to this literature to suggest that 

maltreatment and PTSD symptoms may not influence the rate of change in BPD symptom 

severity in DBT. As aforementioned, this may be explained by our findings indicating that 

classes did not stratify on the basis of presence versus absence of distinct BPD symptoms, and 

thus changes in BPD symptoms over time may not be observable. However, it is also possible 

that, given this sample is likely particularly elevated in BPD severity, differential rates of change 

in BPD severity may not have been observable in this study. Alternatively, it is also possible that 

the sample itself represents a distinct type of BPD, given all participants engaged in self-

injurious behaviours. Thus, it is possible that this may obfuscate differential BPD symptom 

severity response to DBT between Low, Moderate, and High Maltreatment classes among most 

individuals with BPD, as opposed to those who engage in chronic, recent self-injurious 

behaviours. 

Limitations and Future Directions 

 While this study has several strengths, it must be also contextualized within its 

limitations. First, although the sample was sufficiently large to execute the LPA and is similar to 

recent work conducting similar analyses (e.g., Saraiya et al., 2021), given the high number of 

indicators (i.e., 34) included, the analyses may be underpowered. Furthermore, as 

aforementioned, this sample may reflect a particularly severe BPD subsample given the presence 

of chronic and recent self-injury and high rates of comorbidity, and was predominantly female, 

which obfuscates whether the identified classes and differential treatment responses optimally 

characterize the majority of individuals with BPD. Thus, replication of the present analyses with 

a larger, and more representative BPD sample with respect to severity and gender is warranted. 

Relatedly, replicating analyses with gender accounted for as a moderator is also warranted given 
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work that posits clinically meaningful differences in BPD pathology between men and women. 

For example, men engage in higher lethality suicide attempts and are more likely to have a 

substance use disorder compared to women with BPD (Sher et al., 2019; Sansone & Sansone, 

2011). Women are also more likely to exhibit problems with eating, anxiety, and importantly, 

PTSD (Sansone & Sansone, 2011). Therefore, conducting such analyses may further elucidate 

whether men and women require distinct treatment approaches (e.g., increased emphasis on 

means restriction when working with men early in treatment; increased emphasis on targeting 

PTSD in women).  

Additionally, this study was strengthened given that the restriction of the subsample to 

trauma-exposed individuals with BPD elicited meaningful PTSD analyses. However, examining 

individuals with BPD who were not exclusively trauma-exposed may increase generalizability of 

results, and the heterogeneity with which to delineate classes by. Although research to our 

knowledge has not empirically examined this to date, those with BPD may experience hallmark 

traumatic reactions, as well as minimum non-specific PTSD symptom reactions, to events that do 

not align to Criterion A trauma (e.g., interpersonal rejection; traumatic invalidation; childhood 

emotional abuse and neglect). Such distinctions may further alter and contribute to class 

delineations. Therefore, future researchers are advised to replicate study methods with a more 

representative sample of trauma-exposed and non-trauma exposed individuals with BPD.  

An additional limitation emerged with respect to the quantity of missing data within this 

study. The treatment dropout rate for the overall subsample used to generate classes in the 

present study (N=192) was 27.1%, and the treatment dropout rate for the subsample of 12-month 

condition participants who were used in treatment response analyses (N=98) was 29.6%. These 

rates are consistent with previous DBT trials in the literature, where dropout can range from 17% 
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to 58% (Landes et al., 2016). Although the present study outcome analyses utilized an analytic 

model that maximizes statistical power by retaining participants with missing data, the study 

remains limited by a significant amount of missing data, which may have impacted treatment 

outcome findings. This may, for instance, obstruct the detection of changes in suicidal ideation 

or BPD symptom severity. Furthermore, this study was limited given that analytically, it did not 

examine or account for the influence of site (i.e., participants located in Vancouver, BC versus 

Toronto, ON) on LPA subgroup formation, or whether site influenced treatment responses. Thus, 

future work is required to replicate these analyses to examine whether differential effects exist 

between sites, given their potential distinctions (e.g., varied cultural and ethnic demographic 

representations, potential therapist characteristics and clinic differences). 

Furthermore, and as aforementioned, the use of a semi-structured diagnostic interview of 

BPD symptoms in the LPA reflects a strength of the study given general concerns of self-report 

bias in BPD (e.g., Balsis et al., 2019). However, the interview used did not provide a measure of 

variability in BPD symptom severity as much as the presence of BPD symptoms. Variability in 

BPD severity may be needed to optimally organize classes. Continuous measures of BPD 

symptomatology, such as the Zanarini Rating Scale for BPD (ZAN-BPD; Zanarini, 2003), which 

can be administered by clinicians, the Borderline Evaluation of Severity Over Time self-report 

scale (BEST; Pfohl et al., 2009), or the BSL-23, which was utilized in the present study as an 

outcome (Bohus et al., 2009), should be used as LPA indicators in future replication of this work 

to allow for more variability in BPD symptoms, enhancing precision of class delineation.  

Clinical Implications 

The findings from the present work also offer several clinical implications. First, when 

working with clients who have BPD, researchers and clinicians are advised that distinct profiles 
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of individuals with BPD exist (i.e., Low, Moderate, and High Trauma) and vary based on their 

severity of childhood maltreatment experiences, PTSD symptoms, and possibly BPD symptoms. 

Furthermore, the profiles identified within the present work exhibited increased severity of 

childhood emotional abuse and neglect, and all PTSD symptoms, with the highest severity 

symptoms endorsed involving emotional experiencing PTSD-related symptoms that overlap with 

BPD pathology. Additionally, emotional abuse and neglect are common and appear to distinctly 

influence overall severity and profiles. Thus, this work suggests that assessing the presence of 

distinct childhood maltreatment experiences is important, particularly given that Criterion A 

events are often, and should be, assessed in initial intake assessments, although broader 

maltreatment experiences may not be. Furthermore, for individuals with increased elevation in 

these domains (i.e., reflecting High Maltreatment class individuals), additional or more intensive 

targeting of self-injurious behaviours may be necessary. Alternatively, it is possible that these 

behaviours may be more amenable to change following a trauma-focused intervention. Indeed, 

research shows that administering an adapted version of DBT with an integrated PTSD 

intervention called prolonged exposure (i.e., DBT-PE; Harned et al., 2014) to self-injuring 

women with BPD and PTSD results in greater reductions in self-injury and PTSD than DBT 

alone (Harned et al., 2014). Similarly, the efficacy of an adapted version of DBT designed to 

treat PTSD (i.e., DBT-PTSD; Bohus et al., 2020) was recently examined in a randomized control 

trial in individuals with childhood-maltreatment associated PTSD and at least three BPD criteria, 

including affective lability. Although DBT-PTSD and the control condition (i.e., Cognitive 

Processing Therapy; CPT) reduced PTSD, DBT-PTSD showed a small, though significantly 

superior effect compared to CPT (Bohus et al., 2020). Therefore, individuals characterized by the 

High Maltreatment class may require PTSD interventions to reduce PTSD, as well as frequency 
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of self-injury. Furthermore, when diagnosing PTSD in individuals with BPD, it is advised that 

clinicians aim to exert specificity with respect to identifying which hallmark PTSD symptoms 

clients endorse. This is particularly key given findings that clients may be elevated in other non-

specific PTSD symptoms regardless of whether or not they have BPD due to its shared overlap 

with BPD symptom severity. Thus, clients with elevated, hallmark PTSD symptoms (e.g., re-

experiencing, avoidance of trauma stimuli) may require explicit trauma-intervention more so 

than others with BPD and PTSD symptoms generally.  

Conclusions 

Overall, the present findings contribute novel information that enhances understanding of 

BPD pathology in the presence of childhood maltreatment experiences and their sequelae, and 

whether and how such information may influence BPD-relevant treatment responses to DBT. 

Results indicated that three distinct classes of individuals with childhood maltreatment 

experiences, PTSD symptoms, and BPD symptoms exist, and are generally stratified on the basis 

of severity of childhood maltreatment and PTSD symptoms. This work also shows that, within a 

chronically self-injuring population of individuals with BPD, childhood emotional abuse and 

neglect, as well as non-specific PTSD symptoms (e.g., intense negative emotion, emotional 

reactivity) that overlap with BPD pathology are elevated in severity compared to other forms of 

childhood maltreatment and more hallmark PTSD symptoms. Importantly, for the first time, this 

study demonstrates that individuals with higher severity PTSD symptoms and more severe 

childhood emotional abuse and neglect respond more slowly to DBT with respect to reducing the 

frequency of engagement in self-injurious behaviours and PTSD symptom severity. As well, 

class membership does not differentially predict suicidal ideation or BPD symptom severity 

response in DBT. Further work is needed to explicate whether alternative metrics of delineating 
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class membership optimize the organization of childhood maltreatment experiences, PTSD 

symptoms, and BPD pathology, and whether such metrics would further predict BPD treatment 

outcomes with greater precision. 
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Table 1.  
 
Current and Lifetime Common Diagnostic Comorbidities in the Full LPA Sample 
 

Diagnosis Lifetime 

% (n) 

Current 

% (n) 

Mean (SD) Comorbid Axis I Disorders   

     PTSD 61.5 (191) 42.2 (191) 

     Major Depressive Disorder 80.2 (192) 39.1 (192) 

     Panic Disorder 34.9 (192) 29.2 (192) 

     Obsessive Compulsive Disorder 17.7 (192) 12.0 (192) 

     Generalized Anxiety Disorder  32.8 (192) 

     Any Eating Disorder 50.5 (191) 21.9 (191) 

     Any Substance Use Disorder 84.4 (192) 42.7 (192) 

     Bipolar II Disorder 12.0 (192) 7.8 (192) 

Mean (SD) Comorbid Axis II Disorders   

     Cluster A  9.9 (192) 

     Cluster B  9.9 (192) 
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     Cluster C  28.1 (192) 

Note. PTSD = Posttraumatic Stress Disorder; SD = Standard Deviation; LPA = Latent Profile Analysis. 

Values reported are % (n) unless otherwise indicated. Any eating disorder encapsulates Anorexia 

Nervosa, Bulimia Nervosa, Binge Eating Disorder, Eating Disorder Not Otherwise Specified. Any 

substance use disorder encapsulates alcohol abuse disorder, alcohol dependence disorder, drug abuse 

disorder, and drug dependence disorder.  
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Table 2 
 
Means (Standard Deviations) For LPA Items and Class Characterization Variables For All Participants Within and Across 

Classes at Baseline 

Variable Total 

Mean (SD) 

Class 1 

Mean (SD) 

Class 2 

Mean (SD) 

Class 3 

Mean (SD) 

LPA Items      

     Number of BPD Criteria 7.03 (1.15) 6.85 (1.20) 7.00 (1.17) 7.11 (1.11) 

     PTSD Total Score 45.73 (16.41) 17.44 (8.55) 39.90 (6.27) 60.21 (7.16) 

     Childhood Maltreatment Total  67.89 (11.15) 52.24 (13.66) 57.64 (16.19) 69.64 (21.14) 

          Emotional Abuse 17.23 (5.48) 15.24 (5.78) 15.95 (4.96) 19.12 (5.33) 

          Emotional Neglect 16.19 (4.98) 13.4.76 (4.53) 15.14 (4.81) 17.97 (4.69) 

          Physical Abuse  9.03 (4.78) 7.44 (3.02) 8.16 (4.35) 10.36 (5.31) 

          Physical Neglect 9.79 (3.72) 8.28 (3.02) 9.21 (3.07) 10.83 (4.20) 

          Sexual Abuse 9.93 (6.42) 7.52 (4.52) 9.19 (5.87) 11.40 (7.12) 

Class Characterization      

     Depression 36.39 (11.06) 29.11 (13.41) 33.46 (10.31) 41.45 (8.45) 
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     Emotion Dysregulation 130.29 (18.96) 120.07 (18.47) 127.71 (18.80) 135.96 (17.52) 

     Interpersonal Problems 122.63 (30.04) 98.85 (27.28) 119.95 (28.23) 132.71 (27.93) 

     General Psychiatric Distress 1.81 (0.59) 1.33 (.64) 1.61 (.50) 2.14 (.46) 

     BPD Symptom Severity 53.42 (17.31) 41.15 (20.47) 47.50 (15.94) 62.88 (11.84) 

     Suicidal Ideation 11.53 (8.76) 7.30 (7.7) 9.82 (8.29) 14.47 (8.62) 

     Self-injurious Behaviours 16.41 (38.62) 9.41 (17.84) 18.09 (47.03) 17.08 (34.69) 

Note. PTSD = Posttraumatic Stress Disorder; SD = Standard Deviation; LPA = Latent Profile Analysis; BPD = Borderline Personality 

Disorder. 
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Table 3 
 
Means (Standard Deviations) For All Treatment Outcome Variables For 12-Month Participants Only 
 

Variable Baseline 3-

Months 

6-

Months 

9-

Months 

12-

Months 

15-

Months 

18-

Months 

21-

Months 

24-

Months 

BPD Symptom Severity 2.35 

(.79) 

2.03 

(.84) 

1.97 

(.91) 

1.74 

(.90) 

1.64 

(.99) 

1.56 

(.95) 

1.50 

(.92) 

1.53 

(.91) 

1.56 

(1.01) 

Self-Injurious Behaviours  14.37 

(36.93) 

4.99 

(10.50) 

2.55 

(7.88) 

1.25 

(2.84) 

1.96 

(10.49) 

1.39 

(5.96) 

1.08 

(4.72) 

1.41 

(4.66) 

1.86 

(5.45) 

Suicidal Ideation 10.80 

(8.22) 

8.63 

(7.98) 

7.58 

(7.62) 

5.87 

(7.72) 

5.83 

(8.00) 

5.42 

(7.68) 

4.92 

(7.68) 

5.46 

(8.16) 

5.26 

(8.18) 

PTSD Symptom Severity 44.84 

(17.20) 

43.26 

(16.14) 

38.30 

(18.77) 

36.03 

(20.72) 

36.96 

(20.01) 

35.55 

(20.16) 

33.35 

(18.99) 

34.52 

(19.08) 

32.57 

(18.82) 

 
 Note. BPD = Borderline Personality Disorder; PTSD = Posttraumatic Stress Disorder. 
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Table 4 
 
Fit Indices of All Examined Classes 
 
k AIC BIC BLRT p VLMR p Entropy 

2 18711.696 18719.958 0.000 0.131 0.917 

3 18388.688 18400.003 0.000 0.165 0.950 

4 1827.584 18284.950 0.000 0.807 0.944 

Note. k = number of classes; VLMR = Vuong-Lo Mendell Rubin likelihood ratio test; AIC = Akaike Information Criterion; Bayesian 

Information Criterion (BIC); BLRT = Bootstrapped Likelihood Ratio Test. In the present study, the BLRT was the primary indicator 

of optimal fit, with a statistical significant level of 0.05.  
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Table 5 
 
ANOVA Results Comparing Classes Across Class Characterization Measures at Baseline 
 

Variable  Sum of 

Squares 

df Mean 

Square 

F p 

Depression Between Groups 4289.91 2 2144.96 21.26 .000 

 Total 23355.48 191    

Emotion Dysregulation Between Groups 6086.53 2  3043.27 9.19 .000 

 Total 68657.67 191    

Interpersonal Problems Between Groups 24469.13 2  12234.56 15.64 .000 

 Total 172310.59 191    

General Psychiatric Distress Between Groups 18.94 2  9.47 37.25 .000 

 Total 67.00 191    

BPD Symptom Severity Between Groups 14480.44 2  7240.22 32.02 .000 

 Total 57218.67 191    

Suicidal Ideation Between Groups 1451.51 2  725.76 10.38 .000 

 Total 14661.87 191    
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Self-Injurious Behaviour Between Groups 1585.00 2  792.50 .53 .590 

 Total 28340.33 190    

PTSD Symptom Severity Between Groups 42147.40 2  21073.70 427.99 .000 

 Total 51453.45 191    

 
Note. BPD = Borderline Personality Disorder; PTSD = Posttraumatic Stress Disorder  



ORGANIZING MALTREATMENT-RELATED HETEROGENEITY IN BPD 85 

Table 6 
 
Tukey HSD Post-Hoc Analyses For All Class Characterization Variables at Baseline 
 

Variable Reference 

Class (R) 

Class 

Comparison 

(C) 

Mean 

Difference 

(R-C) 

SE p 95% Confidence Interval 

for Difference 

      Lower  Upper  

Depression L M -4.35 2.24 .129 -9.63 .93 

  H -12.34 2.22 .000 -17.58 -7.09 

 M L 4.35 2.24 .129 -.93 9.63 

  H -7.99 1.57 .000 -11.68 -4.29 

 H L 12.34 2.22 .000 7.09 17.58 

  M 7.99 1.57 .000 4.29 11.68 

Emotion Dysregulation L  M  -7.64 4.05 .145 -17.21 1.93 

  H -15.89 4.02 .000 -25.39 -6.40 

 M L 7.64 4.05 .145 -1.93 17.21 

  H -8.25 2.83 .011 -14.95 -1.56 
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 H L -21.10 4.02 .000 6.40 25.39 

  M -33.85 2.83 .011 1.56 14.95 

Interpersonal Problems L M -21.10 6.22 .002 -35.81 -6.39 

  H -33.85 6.17 .000 -48.45 -19.26 

 M L 21.10 6.22 .002 6.39 35.81 

  H -12.75 4.35 .011 -23.05 -2.46 

 H L 33.85 6.17 .000 19.26 48.45 

  M 12.75 4.35 .011 2.46 23.05 

General Psychiatric 

Distress 

L  M  -.27 .11 .041 -.54 -.01 

  H -.81 .11 .000 -1.07 -.55 

 M L .27 .11 .041 .01 .54 

  H -.54 .08 .000 -.72 -.35 

 H L .81 .11 .000 .55 1.07 

  M .54 .08 .000 .35 .72 

BPD Symptom Severity L  M  -6.35 3.35 .142 -14.26 1.55 
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  H -21.73 3.32 .000 -29.58 -13.89 

 M L 6.35 3.35 .142 -1.55 14.26 

  H -15.38 2.34 .000 -20.92 -9.85 

 H L 21.73 3.32 .000 13.89 29.58 

  M 15.38 2.34 .000 9.85 20.92 

Suicidal Ideation L  M -2.53 1.86 .365 -6.92 1.87 

  H -7.17 1.85 .000 -11.54 -2.81 

 M L 2.53 1.86 .365 -1.87 6.92 

  H -4.65 1.30 .001 -7.72 -1.57 

 H L 7.17 1.85 .000 2.89 11.54 

  M 4.65 1.30 .001 1.57 7.72 

Self-Injurious Behaviour L  M -8.68 8.63 .57 -29.07 11.71 

  H -7.68 8.55 .64 -27.88 12.53 

 M L 8.68 8.63 .57 -11.71 29.07 

  H 1.01 6.05 .99 -13.71 15.30 

 H L 7.68 8.55 .64 -12.53 27.88 
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  M -1.01 6.05 .99 -15.30 13.29 

PTSD Symptom Severity L  M  -22.46 1.56 .000 -26.14 -18.77 

  H -42.77 1.55 .000 -46.43 39.11 

 M L 22.46 1.56 .000 18.77 26.14 

  H -20.31 1.09 .000 -22.89 -17.73 

 H L 42.77 1.55 .000 39.11 46.43 

  M 20.31 1.09 .000 17.73 22.89 

Note. L = Low Maltreatment Class; M = Moderate Maltreatment Class; H = High Maltreatment Class; BPD = Borderline Personality 

Disorder; PTSD = Posttraumatic Stress Disorder.  
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Table 7 
 
Generalized estimating equations model predicting changes in BPD symptom severity 
 

 B SE χ2 df p-value 

Intercept 1.80 .23 532.08 1 .000 

Class   14.49 2 .001 

time -.11 .04 38.59 1 .000 

Class×time    2.10 2 .350 

 
Note. Parameter estimates for the variables involving Class are not provided, given it involves multiple classes and parameter 

estimates.  
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Table 8 
 
Generalized estimating equations model predicting changes in self-injurious behaviours 
 
 B SE χ2 df p-value 

Intercept 2.65 .37 121.00 1 .000 

Class   .003 2 .998 

time -.95 .17 61.43 1 .000 

Class×time    15.68 2 .000 

 
Note. Parameter estimates for the variables involving Class are not provided, given it involves multiple classes and parameter 

estimates.  
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Table 9 
 
Generalized estimating equations model predicting changes in suicidal ideation 
 
 B SE χ2 df p-value 

Intercept 6.47 2.05 112.82 1 .000 

Class   7.13 2 .028 

time -.63 .34 21.22 1 .000 

Class×time    0.09 2 .958 

 
Note. Parameter estimates for the variables involving Class are not provided, given it involves multiple classes and parameter 

estimates.  
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Table 10 
 
Generalized estimating equations model predicting changes in PTSD symptom severity 
 
 B SE χ2 df p-value 

Intercept 22.99 3.05 863.99 1 .000 

Class   92.44 2 .000 

time -.18 .403 19.44 1 .000 

Class×time    9.38 2 .009 

 
Note. The table does not include parameter estimates for Class given it involves multiple classes, and multiple estimates.  
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Figure 1 
 
Graphic representation of Classes 1, 2, and 3 across LPA items 

 

Note. Class 1 = Low Maltreatment Class, Class 2 = Moderate Maltreatment Class; Class 3 = High Maltreatment Class. 


