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Abstract
Rationale. Borderline Personality Disorder (BPD) patients present with expressive
language disturbances in the clinical setting. This context may serve as an activating
interpersonal cue to these patients’ trauma-memory systems. However, there are no
known controlled studies investigating this phenomenon. Aims. 1) To examine BPD
expressive language disturbances in response to a clinically relevant trauma-salient
stimulus, the Adult Attachment Interview (AAI) (Study 1). 2) To further validate use of
this methodology in an additional BPD sample and delineate expressive language
disturbances using a neutral comparative condition and pause analysis (Study 2). 3) To
investigate whether specific psychosocial factors influence expressive language (Study
2). Methods. a) Study 1: 20 BPD participants and 20 matched controls were
administered the AAI. Transcripts were analysed to evaluate overall impairment and
lexical, syntactic and semantic impairment. Study 2: 12 additional BPD participants and
12 matched controls were administered the AAI and a neutral stimulus. Pause profiles,
expressive language deficits and relationships to trauma history were investigated.
Results. Compared to controls, BPD participants evidenced greater overall language
impairment and reduced syntactic and lexical, but not semantic complexity. BPD
participants utilised higher proportions of pauses across both conditions, but particularly
when generating adjectives related to describing early relationships with their mother.
Significantly, physical abuse history and Post-traumatic Stress Disorder related to some
expressive language deficits. Conclusion. These linguistic profile deficits are consistent
with neuroimaging and neuropsychiatric findings. Future research may discover
changes in these linguistic profiles to be indices of therapeutic change.
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Introduction
“Those who do not have power over the story that dominates their lives, power
to retell it, to rethink it, deconstruct it, joke about it, and change it as times change, truly
are powerless, because they cannot think new thoughts” - Salman Rushdie

1.1

Clinical Descriptions of Expressive Language Disturbance in Borderline

Personality Disorder
The clinical literature on Borderline Personality Disorder (BPD) is replete with
examples of impaired memory, regulation of emotion and expressive language deficits
in the therapeutic setting (Blatt & Levy, 2003; Prunetti, et al., 2008). Specifically,
Bateman and Fonagy (2004a) note that a key to understanding BPD “is the inhibition of
mentalisation, perhaps prototypically in response to trauma” referring to impaired
memory related to “dissociation in the wake of trauma”, “less adaptive emotion
regulation skills”, and a “limited capacity to speak about mental states in themselves
and others”. Mentalisation is understood to be the capacity to perceive and understand
oneself and others in terms of mental states (i.e. feelings, beliefs and intentions).
Mentalisation deficits are therefore considered to be a key characteristic of BPD
(Bateman & Fonagy, 2004b; Fischer-Kern, et al., 2010). Research indicates that the
therapeutic relationship serves to activate BPD patients’ attachment system, resulting in
emotional dysregulation, reduced capacity to reflect upon their own mental states and
disorganised narrative, which in turn appears to negatively impact upon therapeutic
progress (Prunetti, et al., 2008).
An important part of therapeutic work is developing a coherent autobiographical
narrative (Bucci, 2001; Gullestad & Wilberg, 2011; Music, 2011b). Busch and
colleagues (2001) note the significance of developing a coherent autobiographical
narrative for one patient: “The focused exploration of her difficulties captivated her with
the sense of coherence it brought to her experience”. Certainly, psychotherapy usually
involves “putting together a story that will explain and organise major life events
causing an individual distress” (Pennebaker & Seagal, 1999). Furthermore, Fertuck et
al’s (2004) study of treatment resistant young adults demonstrated that improvements
in symptoms and social behavior during treatment were associated with increases in
9

abstract, symbolic verbal representations and with improvements in self-awareness. Yet,
there has been little empirical investigation of the specific expressive language deficits
that BPD patients present with, and thus minimal understanding as to what influences a
BPD patients’ capacity to produce coherent narratives in the therapeutic context (Judd,
2005). The focus of this thesis is to elucidate the precise nature of BPD expressive
language deficits in response to clinically relevant emotionally salient stimuli.

1.2

Defining Borderline Personality Disorder
BPD is a mental disorder characterised by affective instability, impulsivity, and

interpersonal difficulties (Leichsenring, Leibing, Kruse, New, & Leweke, 2011). The
original BPD category developed out of the medical diagnosis hysteria, dating back to
the 1800s. Clients diagnosed in this category were commonly identified as being on the
border between neurotic and psychotic which resulted in the emergence of the term
“borderline” (Beck & Freeman, 1990). It is estimated that BPD effects between 0.5%
and 5.9% of the general population (Grant, et al., 2008; Lenzenweger, Lane, Loranger,
& Kessler, 2007). In clinical populations BPD is the most common personality disorder,
accounting for 10% of all psychiatric outpatients, and between 15% to 25% of
inpatients (Gunderson, 2009).
Despite significant growth in BPD research, controversy continues to surround
BPD diagnosis. It has been argued that the recent rise in diagnostic rates of BPD is
directly related to the revision of the American Psychiatric Association’s (APA)
Diagnostic and Statistical Manual of Mental Disorders (DSM) categories (Hodges,
2003). It has also been contended that the increased rate of BPD diagnosis is related to
indiscriminate use by clinicians (Gunderson & Sabo, 1993). The current definition of
BPD has evolved in such a way that diagnostic criteria such as mood lability and
dysphoria closely resemble Axis I affective disorders (Hodges, 2003). Additionally,
BPD as a single diagnostic entity, has been criticised due to the heterogeneity of
symptoms exhibited in individuals with a BPD diagnosis (Maffei, 2005). There has also
been considerable discussion regarding the phenomenological and conceptual
similarities between BPD and Post-traumatic Stress Disorder (PTSD) (Lewis &
Grenyer, 2009). The fact that both disorders are viewed in terms of their relationship to
external stressors has led to debate over whether the two disorders are separate and
distinct (Hodges, 2003). Yet, the view that BPD is a complex form of PTSD remains
10

questionable given PTSD is common but not universal in patients with BPD
(Gunderson & Sabo, 1993; Lewis & Grenyer, 2009).
Importantly, there are core differentiating criteria which define the BPD
diagnostic profile (Hodges, 2003). Notably, Gunderson (1996) argues that the criteria
that best discriminates BPD from a range of other disorders is the presence of intense
fears of abandonment. Further, despite the complexity and various manifestations of
BPD, several studies have been conducted supporting the coherence of BPD as a
diagnostic entity (Clifton & Pilkonis, 2007; Fossati, Maffei, et al., 1999; Sanislow, et
al., 2002).

1.3

The Development of Borderline Personality Disorder
Evidence suggests that the presence of certain expressive language and memory

deficits in BPD patients appear to be the consequence of early-life trauma (Meares,
Stevenson, & Gordon, 1999). Stern’s (1938) original description of BPD, notes that
“actual cruelty, neglect and brutality by the parents of many years duration are factors
found in these patients.” Data indicates that in a typical cohort of BPD patients, 60-80%
will have a history of abuse or neglect of some kind (Herman, Perry, & van der Kolk,
1989; Ogata, et al., 1990; Zanarini, et al., 1997). A number of additional psychosocial
factors supposed to be related to the aetiology of BPD have been investigated. In a
comprehensive review of these factors Zanarini and Frankenburg (1997) found
prolonged early separations and losses, disturbed parental involvement, histories of
childhood abuse or neglect, and a high prevalence of affective disorders in first-degree
relatives were common in the histories of individuals with BPD (Zanarini, 2000;
Zanarini & Frankenburg, 1997). There are methodological problems associated with all
of the above areas of study including biases from retrospective accounts, uncertain
diagnostic criteria, and lack of blindness to diagnosis in judgements of adversity
(Zanarini, 2000; Zanarini & Frankenburg, 1997). However, overall the most empirically
robust aspects of psychosocial aetiology of BPD appear to be childhood trauma or
abuse, alongside family history of psychopathology (Zanarini, 2000; Zanarini &
Frankenburg, 1997).
Yet, notably the existence of a single risk factor, such as trauma, is neither
necessary nor sufficient to explain the origin of BPD (Lewis & Grenyer, 2009). A
11

recent meta-analysis on the relationship between BPD and childhood abuse reported
only a small to moderate effect size for the association between childhood abuse and the
later development of BPD (Fossati, Madeddu, & Maffei, 1999). The hypothesis that
trauma is the primary cause of BPD rather than one risk factor among many, appears to
ignore important known contributing biological, social and psychological factors (Lewis
& Grenyer, 2009). Several studies have implicated a biological involvement in the
development of BPD by demonstrating BPD individuals are more likely to have a first
degree relative with BPD (Distel, et al., 2008). Twin studies have also revealed that
genetic influences explain 42% of the variance in BPD symptoms (Distel, et al., 2008).
Famularo et al. (1991) assert that traumatic experiences suffered in childhood play a
role in the development of borderline psychopathology by disrupting affect regulation
and impairing cognitive and interpersonal capacities. Such studies therefore demonstrate
an interaction of heritable, biological and environmental processes in the development
of BPD.
Judd & McGlashan’s (2002) integrated developmental model of BPD identifies
cognitive and language impairment as a key underlying vulnerability. That is, the
neurobehavioural vulnerability of cognitive impairment (arising from cerebral insult or
genetic inheritance) may interact with the child’s developmental pathway, thus
potentially amplifying or increasing vulnerability to poor affective fit or maltreatment
(Judd, 2005). BPD individuals may possess an impaired ability to process or integrate
emotional and sensory information into their interpersonal memory systems which in
turn impacts upon meta-cognitive capacity (Judd, 2005). For this reason it is thought
that an interaction between biological (e.g. temperamental) and psychosocial factors
(e.g. early adverse events, attachment experiences and psychological factors) probably
best explains how BPD and its associated expressive language and/or cognitive deficits
develop over time (Gabbard, 2005).

1.4

Psychotherapeutic Treatment of Borderline Personality Disorder
Theoretical and clinical literatures consider BPD to be one of the most

challenging psychiatric disorders to treat (Bateman & Fonagy, 2004b; Gunderson, 2009;
Kernberg, 1968; Linehan, 1993; Schwartz & Welding, 2003). BPD is commonly
associated with high rates of co-morbid mental disorders (including mood, anxiety and
substance misuse disorders), severe functional impairment and intensive use of
12

treatment (Bender, et al., 2001; Lieb, Zanarini, Schmahl, Linehan, & Bohus, 2004;
Skodol, et al., 2002).
To date, there is no clear evidence pointing to the superiority of one specific
form of psychotherapy for BPD over another (Leichsenring, et al., 2011). Yet,
preliminary research suggests that different treatment approaches may be suitable for
addressing specific BPD symptoms. For example, Clarkin et al. (2007) compared
transference focussed psychotherapy (TFP), dialectic behavioural therapy (DBT), and
psychodynamically-oriented supportive therapy over a one-year period and found
significant improvements in depression, anxiety, social functioning and global
functioning across all treatment groups. With regard to key psychodynamic-oriented
symptoms, only the TFP group revealed more secure attachment and greater reflective
capacity following psychotherapeutic intervention (Levy, et al., 2006). It has been
argued that BPD symptoms that are acute in nature (e.g. parasuicidal and impulsive
behaviours) may be demarcated from those that are temperamental in nature (e.g. fears
of abandonment) (Zanarini, et al., 2007). There may be different routes to symptom
change for different patients with BPD (Vermote, et al., 2009), yet further research is
necessary to examine the precise mechanisms through which treatment improvements
occur. Systematic studies of BPD patients’ expressive language capacity in the clinical
context are therefore of primary relevance to psychotherapists. The current thesis is
designed to investigate the content and form of BPD patients’ narratives. This research
may contribute to the development of linguistic profiles as indices of therapeutic change
and provide insight into the factors which impact upon BPD patients’ capacity to benefit
from psychotherapy and interpersonal relationships. The current research also expands
the field by utilising innovative computerised language analysis programs in a novel
patient population BPD, and consequently may offer an efficient and feasible alternative
method for investigating expressive language deficits in the clinical context.

1.5

Factors Related to Expressive Language Disturbance in Borderline

Personality Disorder
1.5.1

Early Life Experience

According to the developmental model of BPD, language serves as the primary
medium for integration and structure in human mental life. In normal development,
13

sensorimotor schemas become increasingly symbolic, abstract, and integrated during the
evolving linguistic dialogue between parent and child (Judd & McGlashan, 2002).
Throughout development, children engage in verbal dialogue with parents and emotions
become increasingly more complex, differentiated and inextricably linked to cognition.
Such dialogue ultimately fosters cognitive and language development, a sense of self
and integrated representations of self and other (Judd & McGlashan, 2002). Judd &
McGlashan (2002) hypothesise that the borderline child experiences significant
difficulty learning how and when to use language to meet their needs due to
impoverished, contradictory and/or confused, verbal and nonverbal parental messages.
In support, studies of maltreated children have revealed deficits in productivity, content,
complexity and use of pragmatic language such as discourse skills, questions and
descriptive utterances (Coster, Gersten, Beeghly, & Cicchetti, 1989). That is, receptive
language appears to remain intact whereas expressive language is disturbed (Beeghly &
Cicchetti, 1994). In particular, such children produce less words referring to internal
states resulting in an impaired emotive state vocabulary and fewer dyadic interactions
regarding feelings (i.e. mentalisation deficits) (Beeghly & Cicchetti, 1994). The lack of
capacity to mentalise distressing experiences arguably intensifies the impact of trauma
whilst also rendering borderline children vulnerable to subsequent trauma or later
maltreatment (Bateman & Fonagy, 2004b). The expressive language deficits reported in
the adult BPD clinical literature seems to mirror the above deficits, yet research is
required in order to understand the linguistic profile of the adult BPD patient in the
clinical context.

1.5.2

Affect Regulation

BPD patients tend to present in psychotherapy with an impaired ability to
process or integrate emotional and sensory information which in turn appears to impact
upon expressive language capacity (Bateman & Fonagy, 2004a). However, due to a
dearth of empirical research concerning BPD expressive language, little is currently
known regarding the BPD patient’s language deficits in the clinical context.
Object relations theory (Jacobson, 1964; Kernberg, 1980; Klein, 1957) proposes
that an essential principle of personality organisation is that both subjective experience
and behaviour are organised by an internal psychic structure (Clarkin, Lezenweger,
Yeomans, Levy, & Kernberg, 2007). This psychic structure is composed of a
14

representation of self, a representation of the other in relation to self, and an affect
linking the two. According to object relations theory, this structure serves as the
organiser of motivation and behaviour (Clarkin, Lezenweger, et al., 2007). Object
relations theory (Jacobson, 1964; Kernberg, 1980; Klein, 1957) offers insight into the
link between affect regulation and expressive language disturbance in BPD. Individuals
with normal personality organisation show an integrated concept of self and other, a
broad range of affective experience and possess an internalised value system that
reflects coherence (Clarkin, Lezenweger, et al., 2007). In contrast, BPD patients are
characterised by an inability to create, maintain, and use integrated images of self and
others, which leads to emotional instability and chaotic interpersonal relationships.
Specifically, object relations theory also offers explanation for the apparent disruption
BPD patients’ exhibit in their capacity to verbally express personal narrative (Bender &
Skodol, 2007; Judd, 2005).
Stern’s (1985) influential synthesis of the literature provides a theory of the
relationship between childhood development factors and linguistic and emotional
development. Although the evidential basis in this area is small, there are some
influential studies providing preliminary conclusions about the status of this field
(Beeghly & Cicchetti, 1994; Coster, et al., 1989). These studies appear to support
Schore’s (1994) proposal that the caregiver acts as the regulator of the child’s affective
experience, facilitating the creation of a coherent narrative.
Luria’s (1973), theory of higher cortical functioning also posits that the
functions of the brain develop during the early period of communication between child
and adult. The mother’s lack of emotional availability impairs the development of the
right-hemispheric early narrative thought, which in turn, impacts upon the child’s ability
to effectively self-regulate affect. The lack of early affective involvement produces a
growth-inhibiting environment that disrupts right temporal-frontal and frontal subcortical connectivity necessary for integrated right hemisphere functioning (Bressler &
Menon, 2010; Iacoboni, 2005; Music, 2011a). The right hemisphere is known to
provide a key role for supporting verbal communication and is pivotal in the storage of
self-and-other images and autobiographical memory (Schore, 1994). Thus, it appears
that the degree to which BPD patients are able to produce detailed emotion descriptive
narrative is contingent upon the capacity to process emotive states in an integrated
manner. Given that a core problem of BPD is emotional dysregulation (Clarkin, Hull, &
15

Hurt, 1993; Linehan, 1993), many of the erratic behaviours, including expressive
language disturbance exhibited by BPD patients may therefore be understood as
symptoms of emotional dysregulation (Donegan, et al., 2003). Yet, to date, no known
studies have delineated the precise expressive language deficits that emerge when BPD
patients are exposed to personally salient emotive autobiographical stimuli.

1.5.3

Autobiographical Memory & Trauma

When investigating expressive language disturbance in BPD in response to
emotional autobiographical stimuli, it is important to consider the impact of trauma on
autobiographical memory. Autobiographical memory is defined as a memory of a
personally experienced event that comes with a sense of recollection or reliving
(Greenberg & Rubin, 2003). Studies of individuals’ subjective reports of personally
significant events generally find that memories are unusually accurate and stable over
time. However, whilst studies have shown that memories of emotionally salient events,
such as witnessing murder, are detailed, accurate and persistent (Yuille & Cutshall,
1986), it is also well known that exposure to trauma or affectively dysregulating
environments can impact upon autobiographical memory. That is, the accuracy of the
autobiographical memory appears to be influenced by the emotional valence of the
memory (van der Kolk, 2002).
The effect of chronic trauma on the memory system is well reported in the
PTSD literature. Several studies have shown that those with PTSD have difficulty
retrieving specific, detailed autobiographical memories (McNally, Lasko, Macklin, &
Pitman, 1995; Sutherland & Bryant, 2008). In particular, a replicated study of Vietnam
combat veterans found that those suffering PTSD were more likely to retrieve
overgeneral memories when compared to healthy controls (McNally, et al., 1995). This
result was also supported in a study of survivors of motor vehicle accidents, which
demonstrated that those with Acute Stress Disorder (ASD) also retrieved significantly
fewer specific memories than the non-ASD participants. Interestingly, this result was
found for both the constrained condition, which required participants to retrieve
memories from the period of their trauma, and in an unconstrained condition, which
allowed recall from any period (Harvey, Bryant, & Dang, 1998).
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LeDoux (1991) asserts that input from the thalamus arrives at the amygdala
before information from the neocortex, and that this earlier arrived sensory input from
the thalamus “prepares” the amygdala to process the later arriving information from the
cortex (LeDoux, Romanski, & Xagoraris, 1991). Consequently, emotional evaluation of
sensory input precedes conscious experience and individuals become autonomically and
hormonally activated before making a conscious appraisal of what they are reacting to
(Bucci, 2000, 2001). High levels of amygdala activation and related structures can
generate emotional responses and sensory impressions that are based on fragments of
information, rather than complete perceptions of objects and events. Once the amygdala
has assigned emotional significance to sensory input, it passes this evaluation on to
other brain structures, including the hippocampus. The hippocampus then begins
organising and categorising this information with previously existing information about
similar sensory input. The strength of the hippocampal activation is affected by the
intensity of input from the amygdala. The more significance assigned by the amygdala,
the stronger the input will be attended to and the memory retained. However, overly
high levels of stimulation of the amygdala begin to interfere with hippocampal function
(van der Kolk, 2002). When this occurs sensory imprints are stored as fragments in the
memory because the hippocampus is prevented from performing its integrative function.
The experience is thus consolidated, and later retrieved, as isolated images, bodily
sensations, smells and sounds that seem separate from other life experiences (van der
Kolk & Fisler, 1995). Additionally, the hippocampus does not appear to play its usual
role in helping to localise the incoming information in time and space (van der Kolk,
2002). One consequence of this is that memory is split off from consciousness, that is
dissociated, as the memory can not be integrated into a neutral narrative.
In support, accounts from traumatised patients consistently mention that
emotional and perceptual elements tend to be more prominent than declarative
components (van der Kolk, 2002). It is plausible that for those with BPD, the traumasalient memory may have no verbal component, rather, the memory is organised on a
perceptual level without an accompanying narrative (van der Kolk, 2002). There is a
current scarcity of empirical BPD research in this area. However, recent neuroimaging
studies of individuals with PTSD support this clinical observation. For example, one
study showed that during provocation of traumatic memories there is a decrease in
activation of Broca’s area, which is centrally involved in the transformation of
17

subjective experience into speech (Rauch, et al., 1996). Other recent brain imaging
studies have shown abnormal lateralization and decreased Broca’s area activity when
PTSD patients re-experience the trauma (Shin, et al., 1997; Shin, et al., 1999). Van der
Kolk & Fisler (1995) examined how traumatic and non-traumatic memories were
retrieved differently and found that those remembering traumatic memories initially
reported the trauma in terms of somatosensory experience rather than narrative. Over
time, more sensory modalities were activated and the capacity to verbalise events
surrounding the trauma emerged. This study demonstrated a delay in the capacity to
verbalise the trauma related memory (van der Kolk & Fisler, 1995). Such studies reveal
the importance of considering the impact of trauma salient stimuli on autobiographical
recall and the generation of coherent narratives.

1.5.4

Autobiographical Memory, Trauma & Affect Regulation Combined

It is generally established that the memory system is made up of networks of
related information. High states of arousal appear to selectively promote retrieval of
traumatic memories, sensory information, or behaviours associated with prior traumatic
experience. That is, activation of one aspect facilitates the retrieval of associated
memories.
Importantly, clinicians have long observed heightened arousal when BPD
patients articulate personal histories, a notion which has been partially supported
empirically by recent BPD brain imaging studies which have shown significant limbic
system abnormalities, specifically amygdala hyperactivity, associated with BPD
patients’ negative mood states (Donegan, et al., 2003; Herpertz, et al., 2001). Exposure
to specific emotional or sensory triggers therefore appears to serve as a cue for the
retrieval of personally relevant, trauma salient memories.

1.5.5

Co-morbidity

Post-Traumatic Stress Disorder. Approximately one third of patients with BPD
also fulfil criteria for PTSD (Gunderson & Sabo, 1993). Consequently it is important to
consider the potential impact of co-morbid PTSD on BPD patients’ expressive language
disturbance.
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As previously mentioned evidence clearly demonstrates that individuals with
PTSD have difficulty retrieving specific autobiographical memories (McNally, et al.,
1995; Sutherland & Bryant, 2008). Across several empirical studies, McNally and
colleagues have reported that Vietnam veterans with PTSD demonstrate deficits in
retrieving specific memories relative to those without PTSD (McNally, et al., 1995;
McNally, Litz, Prassas, Shin, & Weathers, 1994). McNally et al. (1995) also revealed
that those Vietnam veterans who appeared to maintain a strong military oriented selfidentity, were more likely to retrieve memories associated with military experiences
(McNally, 2003). Similarly, a study of cancer patients with PTSD demonstrated that
these patients retrieved more illness-oriented autobiographical memories compared to
cancer patients without PTSD (Kangas, Henry, & Bryant, 2005). That is, the content of
memory retrieval seems to be influenced by the nature of one’s personal past trauma as
linked to self-identity (Conway & Pleydell-Pearce, 2000).
The plethora of studies reporting on the above phenomena indicates that the
impact of PTSD on the memory and language system has been well investigated and
reported. However, the precise nature and form of expressive language utilised when
verbalising trauma salient memories in both PTSD and BPD remains understudied. No
known studies have previously investigated the emergence of specific expressive
language deficits in BPD in response to clinically relevant emotionally salient
autobiographical stimuli. This is evidence that the precise influence of co-morbid
PTSD on BPD patients’ expressive language disturbance remains to be understood in
the context of exposure to clinically relevant trauma salient stimuli.

Dissociative Symptomatology. Evidence demonstrates the tendency for BPD
patients to become disorganised and dysregulated and produce disorganised speech, in
the context of recalling past trauma or early adverse experiences (Fonagy, 2002; Levy,
et al., 2006; Zanarini, Gunderson, & Frankenburg, 1990). The presence of dissociative
symptomatology may therefore play a significant role in the emergence of BPD
expressive language deficits.
Dissociation refers to disruptions in the normal integration of memories,
perceptions and identity (American Psychiatric Association, 2000). Its main features
include disturbance of memory, depersonalisation, derealisation, a discontinuity of
personal existence, and hallucinatory phenomena (Waller, Putnam, & Carlson, 1996).
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Research has shown that dissociation begins when experiences are initially stored in
memory as sensory fragments without a coherent semantic component (Jones, et al.,
1999). Severe or pathological dissociation is one of the DSM-IV-TR diagnostic criteria
for BPD. However, BPD patients can experience dissociative symptoms on a
continuum, ranging from daydreaming and transient lapses of attention, to pathological
failures to integrate memory, affect, behaviour, sensation and identity into a coherent
sense of consciousness (Zanarini, et al., 1990). At the more severe end, dissociation
involves dissociative fugue and psychogenic amnesia, which suggest failures in
autobiographical recall (Jones, et al., 1999). It is therefore important to consider the
impact of dissociation on expressive language disturbance when recalling emotive
autobiographical material.
Studies conducted in the clinical population have demonstrated that high rates of
childhood abuse and/or neglect are central to both BPD and dissociative disorder (Sar,
Akyuz, Kugu, Ozturk, & Ertem-Vehid, 2006). More specifically, studies of female BPD
inpatients have found that childhood sexual abuse is a significant risk factor for the
development of dissociative symptomatology (Brodsky, Cloitre, & Dulit, 1995; Shearer,
1994). A positive correlation between emotional neglect and dissociative
symptomatology has also been demonstrated (Simeon, Nelson, Elias, Greenberg, &
Hollander, 2003).
Historically dissociation has been viewed as a defensive coping strategy that
protects one from the overwhelming emotion provoked by traumatic or aversive events
(Bryant, 2007). BPD patients tend to indicate the highest symptom scores for
depersonalisation, and dissociative amnesia. This suggests that persistent efforts to
suppress unpleasant thoughts may be a regulation strategy underlying the relationship
between intense negative emotions and BPD. The combination of depersonalisation
and amnesia may also reflect the ongoing alternation between approaching (which
evokes depersonalisation feelings) and avoiding (which maintains amnesia) aversive
mental content as a further adaptation or coping process (Sar, et al., 2006).
At times of low stress BPD patients report feelings of mild disconnection and
reduced awareness of their emotional life. At more stressful times BPD patients report
high degrees of interference with the processing of arousing information (Judd, 2005).
This is corroborated by a study showing that BPD patients were unable to respond to
negative cues on significantly more occasions and provided significantly more general
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responses on a trauma-related autobiographical memory test as compared to controls
(Jones, et al., 1999). Additional studies provide further support for this notion by
demonstrating an association between dissociative symptoms and the retrieval of overgeneral trauma related memories (Cloitre, Cancienne, Brodsky, Dulit, & Perry, 1996;
Sutherland & Bryant, 2008). Dissociation has also been found to be related to memory
fragmentation (Kindt & Van den Hout, 2003). Investigation of the impact of
dissociative phenomena on BPD patients’ expressive language is therefore warranted.

Depression. The presence of depressive symptomatology may contribute to
expressive language disturbance in BPD patients. There exists convergent evidence that
depressed patients present with the tendency to retrieve overgeneral autobiographical
memories (Kuyken & Brewin, 1995). Additionally, neuropsychological studies of
depressed patients have demonstrated deficits in information processing, memory and
executive functioning (Austin, Mitchell, & Goodwin, 2001; Austin, et al., 1999; Elliot,
et al., 1997), which persist after recovery (Austin, et al., 2001). However, results have
varied (Austin, et al., 1999). This has led to an emphasis on the importance of
differentiating between depressive subtypes in order to elucidate why some depressed
patients exhibit considerable cognitive and language deficits, while others do not
(Naismith, et al., 2003).
Phenomenological differences between non-borderline depression and aspects of
depression in BPD have been revealed (Gunderson & Phillips, 1991; Levy, Edell, &
McGlashan, 2007; Rogers, Widiger, & Krupp, 1995). The differences appear to be
mostly in the quality; i.e., the patient’s experience of the depressive mood or affective
state. Major depression, whether melancholic or non-melancholic, has been thought to
be a sad, guilty depression, whilst the depression in BPD has often been described as a
depression closely linked to anger and hostile behavior (Wilson, et al., 2007). The BPD
patient experiences their mood as being related to the thought that s/he is fundamentally
a bad person (De Bonis, De Boeck, Lida-Pulik, Hourtane, & Feline, 1998). Westen and
colleagues (1992) found that the depression in BPD, even while controlling for severity,
is characterized primarily by loneliness, emptiness and feelings of desperation in
relation to the absence of significant others (Gunderson, 1996; Klonsky, 2008). Further,
BPD depression was found to be labile, pervasive and to have significant levels of
negative affectivity attached to it (Westen, et al., 1992).
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More specifically, cognitive and language deficits in BPD patients with
depression appear to be characterised by mood reactivity and an inability to regulate
emotion, which is exacerbated in the clinical context (Jackson, Malmstadt, Larson, &
Davidson, 2000; Linehan, 1993). Affect dysregulation associated with depressive
symptomatology may therefore be a key factor contributing to expressive language
deficits in BPD (Jackson, et al., 2000). The current research thus contributes to the
literature by examining the precise effect of depressive symptomatology on expressive
language.

1.6

Borderline Personality Disorder & Clinically Relevant Trauma Salient Stimuli
By exposing BPD patients to personally salient stressful memories, past

neuroimaging studies have demonstrated activation of key brain regions (Donegan, et
al., 2003; Minzenberg, Fan, New, Tang, & Siever, 2008). Overall, BPD neuroimaging
studies have shown bilateral activation of the amygdala (Donegan, et al., 2003;
Herpertz, et al., 2001) and decreased responsiveness of the anterior cingulate cortex
(Minzenberg, et al., 2008; Schmahl, Vermetten, Elzinga, & Bremner, 2004; SwirskySacchetti, et al., 1993), hippocampus (Juengling, et al., 2003), medial cortex,
orbitofrontal cortex (Schmahl, Vermetten, et al., 2004; Soloff, et al., 2003), and
dorsolateral prefrontal cortex (Schmahl, et al., 2003; Schmahl, Vermetten, et al., 2004).
Specifically, exposure to autobiographical memory scripts of abandonment in positron
emission tomography studies has revealed reduced orbitofrontal and anterior cingulate
cortex activity (Schmahl, Vermetten, et al., 2004). One study also found that when
“neutral” faces were visually presented to BPD patients, their left amygdala activated
abnormally and BPD patients reported greater sensitivity (i.e. negative interpretations)
towards neutral stimuli (Donegan, et al., 2003). Such studies suggest BPD patients tend
to respond in an emotionally dysregulated way to stimuli associated with interpersonal
relationship. It is therefore generally established that exposure to specific salient
emotional triggers activates the traumatic memory system of BPD patients.
Furthermore, despite BPD sharing some phenomenological features with other traumaassociated disorders (e.g. PTSD), neuroimaging studies demonstrate activation of key
differentiating neural networks, specific to BPD patients (Donegan, et al., 2003;
Driessen, et al., 2004). Such studies emphasise the value of further investigation into the
specific ways BPD patients react to salient emotional stimuli. The current research
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therefore examines BPD participants’ speech in response to a clinically relevant
emotive stimulus (the Adult Attachment Interview).

1.7

Utilising the Adult Attachment Interview
Attachment is defined as a behavioural control system that maintains the infant’s

safety and ensures survival through access to parental care, and protection (Bowlby,
1988). This system functions to regulate infant safety, is activated by stress and has
reduction of arousal and restoration of a sense of security as its goal. As a result of
repeated interpersonal interactions that have been encoded into memory as prototypic,
the attachment model developed in infancy is thought to have long-lasting effects that
tend to be expressed in all subsequent close relationships (including therapeutic
interactions) (Hesse, 1999). It is reasoned that the BPD patient’s ability to maintain
coherence, quality and relevance of expressive language related to these early
experiences provides a window into his or her mode of relating with the world which
has important implications for therapeutic outcomes (Bouchard, et al., 2008; Diamond,
Stovall-McClough, Clarkin, & Levy, 2003; Hesse, 1999).
The Adult Attachment Interview (AAI) was specifically designed to explore
mental representations concerning early attachment relationships through expressive
language, during autobiographical recall of childhood experiences (George, Kaplan, &
Main, 1984/1985/1996). Importantly, the AAI requires an individual to detail childhood
and current experiences regarding their relationship with their parents, in addition to,
specific supportive or contradictory memories (George, et al., 1984/1985/1996). The
questions and probes are designed to explore early attachment relationships and elicit an
account of such experiences as separation, physical and psychological hurt, rejection,
and trauma (Main, 1995). The AAI is particularly relevant for BPD patients given their
developmental histories (Zlotnick, et al., 2003), and challenges their capacity to
integrate the emotion generated by the interview and produce a coherent, organised
narrative. This process arguably mirrors the therapeutic interaction. It is therefore
anticipated that verbalising personal histories (in response to the AAI) will represent a
significant personal stressor for BPD patients and activate the traumatic memory
system. Previous studies have validated the use of the AAI in BPD (Buchheim, et al.,
2008; Levy, et al., 2006).
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1.8

Limitations of Previous Research
Past studies have utilised traditional neuropsychological tests to assess

expressive language disturbance, which have relevance to the problems BPD patients
typically present with in the clinical context. Observed patterns of speech dysfluency
and impairment appear to support temporal and/or frontal lobe deficits in BPD patients
(Sprock, Radar, Kendall, & Yoder, 2000). Yet, results from studies utilising
neuropsychological tests have been heterogeneous. Some studies have demonstrated
executive functioning deficits in BPD patients (Beblo, et al., 2006; Lenzenweger,
Clarkin, Fertuck, & Kernberg, 2004; Swirsky-Sacchetti, et al., 1993; van Reekum,
Conway, Gansler, White, & Bachman, 1993), while others have not (Dinn, et al., 2004).
Additionally, verbal memory impairments have been observed (Monarch, Saykin, &
Flashman, 2004; O'Leary, Brouwers, Gardner, & Cowdry, 1991) and disputed (Kunert,
Druecke, Sass, & Herpertz, 2003; Sprock, et al., 2000), despite the use of numerous
targeted verbal memory and verbal fluency tasks (e.g. Auditory Verbal Learning Tests,
FAS task) across studies (Spreen & Strauss, 1998). Traditional neuropsychological
testing methods therefore appear to be limited in their capacity to identify the
individualised expressive language disturbances that BPD patients present with in the
clinical setting (Ruocco, 2005).
Past attempts have been made to assess cognitive deficits in BPD patients by
utilising emotive content within neuropsychological test paradigms (e.g. the emotional
Stroop test, for review see Williams & Mathews, 1996). This strategy is in line with the
large body of evidence suggesting reduced inhibitory functions in several clinical
populations when processing emotionally relevant information (MacLeod & Mathews,
1988; Mathews, MacLeod, & 1994). Several neuropsychological studies have used the
emotional Stroop task to assess inhibitory dysfunction in BPD patients (Arntz, Appels,
& Sieswerda, 2000; Domes, et al., 2006; Sprock, et al., 2000; Wingenfeld, et al., 2009).
However, results of these studies are mixed. Some studies have been unable to detect
differential interference effects for emotionally laden versus neutral stimuli (Domes, et
al., 2006; Sprock, et al., 2000). Other BPD studies have shown enhanced interference on
the emotional Stroop test when specific schema related negative cues are applied
(Sieswerda & Arntz, 2007; Sieswerda, Arntz, Mertens, & Vertommen, 2006), though
this effect appears to be non-specific to BPD patients (Arntz, et al., 2000). Arguably,
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this heterogeneity may reflect the fact that no known previous studies have specifically
designed the emotive conditions using trauma salient material that is of specific
relevance to BPD psychopathology. Importantly, studies of PTSD patients have
consistently shown that adapted versions of the emotional Stroop test which include
individualised and relevant trauma related words show increased reaction times and
overall interference scores (Cassiday, McNally, & Zeitlin, 1992; Kaspi, McNally, &
Amir, 1995; McNally, English, & Lipke, 1993). However, such methods are difficult to
apply to the BPD population as multiple interpersonal traumas are often evident and
appear to occur most frequently in childhood or early adolescence.
Alternative research methods that focus on studying verbal samples as a direct
means of accessing disturbances in expressive language have a long history in
psychiatry and offer promise (Covington, et al., 2005; Gottschalk, Eckardt, Pautler,
Wolf, & Terman, 1983). Changes in expressive language have been shown to reflect a
variety of cognitive impairments (Gottschalk & Bechtel, 1995; Gottschalk, et al., 2000).
To date, prior studies have focussed on patients with psychosis and dementia.
Specifically, studies have established the value of idea and verb density (i.e. semantic
deviances) as measures of impairment (Druks, 2002; Snowdon, et al., 1996).
Schizophrenia studies consistently support the relationship between language
impairment, syntactic simplification, reduced idea density and lexical irregularities
(Covington, et al., 2005; DeLisi, 2001; Thomas, et al., 1996). Furthermore, Snowdon et
al. (1996) and Kemper et al. (2001) found that low scores on grammatical complexity
(i.e. syntactic simplification) and reduced idea density, predict progression to
Alzheimer’s disease. Despite this, no known studies have utilised verbal samples to
access these impairments in BPD patients. Consequently, little is currently known about
the specific linguistic deviances that emerge in BPD patients in response to salient
emotive stimuli.

1.9

Overview and Rationale for the Current Research
Systematic studies of BPD patients’ ability to produce personal narratives when

exposed to clinically relevant emotional stimuli are of primary relevance to
psychotherapists. Research designed to investigate the linguistic characteristics and
form of BPD patients’ expressive language will enable the development of linguistic
profiles as indices of therapeutic change. The current research will also provide insight
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into the factors which impact upon expressive language and therefore BPD patients’
capacity to benefit from psychotherapy and interpersonal relationships.
The Adult Attachment Interview (AAI) is the salient emotive stimulus of choice
in the current research. The rationale for use of the AAI in the current research is that
verbalising personal histories will represent a significant personal stressor for BPD
patients and therefore activate the traumatic memory system. This links to the literature
regarding the impact of past trauma and/or early aversive experiences on BPD patients’
ability to formulate coherent narratives (Schore, 1994). The literature also supports the
notion that early traumas appear to leave long lasting traces in the brain which result in
hypersensitivity to later stressors evocative of the original trauma (Gunderson & Sabo,
1993). Consequently, it is argued that the production of completed personal narratives,
such as those required in the AAI, may represent such a stressor. Importantly, this
research does not simply rely on cues for traumatic memories. Rather, a strength of this
research is the analysis of narratives taken directly from the clinically relevant AAI.
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Chapter Two
Study 1: Expressive Language Disturbance in Borderline Personality Disorder in
Response to Emotional Autobiographical Stimuli
There is an abundance of clinical literature on Borderline Personality Disorder
(BPD) that details examples of expressive language disturbance in the therapeutic
setting (Blatt & Levy, 2003; Prunetti, et al., 2008). In particular, adult studies have
shown that BPD patients present with impoverished narratives and an inability to recall
detailed autobiographical memories which impacts upon psychiatric history-taking and
therapeutic progress. This appears to be consistent with the current PTSD literature,
which clearly demonstrates that activation of the traumatic memory system of patients
with PTSD is linked to recall of overgeneral autobiographical trauma memories
(Harvey, et al., 1998; Kangas, et al., 2005; McNally, et al., 1995). Authors such as
Fonagy (2002) and Prunetti (2008) refer to the clinical interaction as activating BPD
patients’ traumatic memory system, resulting in emotional dysregulation and
disorganised expressive language. However, there is a current dearth of studies
investigating this phenomenon empirically in BPD and no studies that have accurately
classified the precise nature of the linguistic difficulties in relation to contemporary
theories of psychological and neuropsychiatric functioning.
By exposing BPD participants to stressful memories past neuroimaging studies
have demonstrated activation and inhibition of key brain regions associated with the
traumatic memory system i.e. reduced activation of the prefrontal cortex or anterior
cingulate cortex and increased bilateral activation of the amygdala (Donegan, et al.,
2003; Herpertz, et al., 2001; Juengling, et al., 2003; Minzenberg, et al., 2008; Schmahl,
Bernet, et al., 2004; Swirsky-Sacchetti, et al., 1993). Yet, to date, imaging technologies
mostly require that an individual does not speak whilst in the scanner. Consequently,
current imaging paradigms have been limited in their capacity to replicate the
affectively charged therapeutic environment and/or activate the traumatic memory
system beyond paradigms such as pictorial angry faces stimuli. Past studies have also
utilised traditional neuropsychological tests to assess disturbances in expressive
language, which have had limited relevance to the problems BPD patients typically
present with in the clinical context.
Alternative research methods that examine verbal samples as a direct means of
accessing disturbances in expressive language therefore offer promise (Covington, et
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al., 2005; Gottschalk, et al., 1983). Past schizophrenia and dementia studies have
demonstrated the relationship between language impairment, syntactic simplification,
reduced idea density and lexical irregularities (Covington, et al., 2005; DeLisi, 2001;
Kemper, et al., 2001; Snowdon, et al., 1996; Thomas, et al., 1996). However, no known
studies have utilised verbal samples to access these impairments in BPD patients.
Consequently, little is currently known about the specific linguistic deviances that
emerge in response to salient emotive stimuli.
Study 1 utilises the AAI as the salient emotive stimulus due to its particular
relevance for BPD patients given their developmental histories (Zlotnick, et al., 2003).
The rationale for use of the AAI in Study 1 is that the AAI will activate the traumatic
memory system in BPD patients. This links to the literature regarding the impact of past
trauma and/or early adversive experiences on BPD patients’ ability to formulate
coherent narratives (LeDoux, 2000; Schore, 2009; van der Kolk, 2002).
Due to the large body of clinical literature supporting the notion that BPD
patients present with disturbances in expressive language in the clinical context, it was
anticipated that BPD participants would evidence enhanced overall impairment in
expressive language compared to controls. In addition, it was hypothesised that BPD
participants would evidence reduced semantic, syntactic and lexical complexity scores
compared to controls.
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2.1
2.1.1

Methods

Participants
Study 1 included 20 participants with BPD and 20 age, sex and gender matched

healthy controls. All participants were fluent in English. All BPD participants were
recruited through the Affect Regulation Disorder Clinic, a health service and university
collaborative clinical program focused on personality disorder treatment. BPD
participants were excluded if there was evidence of current substance abuse,
schizophrenia, schizoaffective disorder, bipolar disorder, major depressive disorder with
psychotic symptoms or a history suggestive of organic complications (head injury,
neurological disorder etc.). None of the control participants met DSM-IV-TR (American
Psychiatric Association, 2000) criteria for a current psychiatric disorder. The control
sample was recruited through the university and local community using a snowball
method to ensure diversity (Biernacki & Waldorf, 1981). The snowball method uses
recommendations and previous acquaintances to find appropriate participants. Study 1
was approved by the Institutional Review Board and written consent was obtained from
all participants.

2.1.2

Clinical and Diagnostic Assessments
Diagnoses were established using the structured clinical interviews for DSM-IV

SCID-I (First, Spitzer, Gibson, & Williams, 1996) and SCID-II (First, Gibbon, Spitzer,
Williams, & Benjamin, 1994). The SCID-I and II are widely published instruments
designed to assess axis I and II disorders. Diagnostic assessment was very thorough,
initially being conducted by two trained doctoral-level clinical psychologists, with one
conducting the structured face-to-face diagnostic interview and the other observing, and
asking further questions where clarification was necessary. Derived diagnoses between
the two interviewers were compared, and then taken to a senior clinician for review at
the time. Additional questions and clarification with the patient on the same day was
then used to derive provisional diagnoses. Final diagnoses were then confirmed
following a review of the interview and collateral sources. The SCID-I-RV/NP (nonpatient edition), designed to assess participants not identified as psychiatric patients,
was used to screen healthy control participants.
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2.1.3

Demographic Questionnaire
All participants completed a demographic questionnaire that asked for

information on age, gender, years of education, ethnicity, occupation, and relationship
status.

2.1.4

Premorbid IQ
Study 1 used Vocabulary Analyzer (He, Weinstein, & Covington, 2007; Vetterli

& Furedy, 1997), a computerised measure of word rarity, as an alternative approach for
estimating premorbid IQ in the 20 BPD and 20 control participants. Utilisation of
Vocabulary Analyzer provided a comparable estimate of premorbid IQ across both
samples. Vocabulary Analyser allows for the measurement of premorbid IQ where
direct assessment using more traditional measures of premorbid IQ such as the NART is
impracticable. Past studies have shown that computerised word-rarity measures, such as
Vocabulary Analyzer, are highly correlated with other established IQ measures (i.e. the
Cooperative School & College Ability Test; (Vetterli & Furedy, 1997). Vocabulary
Analyzer is a content analysis program which analyses the lexical content of language
samples and computes the rarity of the speaker’s vocabulary (He, et al., 2007).
Vocabulary rarity is defined against word frequency. The less frequently a word is used
by the general public the more rare the word is. Vocabulary Analyzer uses the 6000word cutting point, that is, anything outside the 6000 most common English words is
considered rare. Hoover (2005) presents findings that support the validity of this 6000word cut point approach.

2.1.5

Acquisition of Speech Samples
Narrative speech samples were obtained and audiotaped for all 20 BPD and 20

control participants. The Adult Attachment Interview (AAI; (George, et al.,
1984/1985/1996) was the emotive stimulus of choice for the current research.
Participants were asked 15 questions from the AAI in a set order, with standardised
probes (George, et al., 1984/1985/1996). The AAI captures the current mental
representation of childhood experiences and provides information with regard to the
form in which autobiographical memory is presented (George, et al., 1984/1985/1996).
In particular the questions and probes are designed to explore early attachment
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relationships and elicit an account of separation experiences, physical and psychological
hurt and trauma. Individuals vary in their ability to describe freely their attachment
story, and in the extent to which their stories reveal unity or coherence among the
network of attachment memories (Main, 1995).
All subjects’ speech samples were audiotaped and transcribed by a typist blind
to the purposes of the study. Each transcript was produced according to the
Psychotherapy Transcription Standards by Merganthaler and Stinson (1992). The
transcripts were used in conjunction with the audio recordings for data analysis.

2.1.6

Transcript Analysis
All participants’ speech samples were analysed utilising the following software:

PCAD3 (overall expressive language impairment), Linguistic Enquiry and Word Count
(lexical complexity), Idea Density Rater (semantic complexity) and Shallow Syntactic
Complexity Rater (syntactic complexity).
Lexical complexity refers to the number of varied words that the speaker utilises
within particular predetermined categories. For example, an individual who
demonstrates less lexical complexity, may use less quantifiers (e.g. few, much, many) in
their descriptions, whilst another individual whom demonstrates increased lexical
complexity may use a variety of quantifiers throughout their verbalisations resulting in
more detailed descriptions (e.g. ‘he was much too loud’ is more lexically complex
compared to ‘he was loud’).
Semantic complexity refers to the number of independent ideas/propositions in a
particular sentence that provide meaning. An example of a less semantically complex
sentence is ‘I prefer teaching music to any other profession’, versus a more complex
sentence such as ‘The happiest days of my life so far was my first teaching day, which
was in June 1980, and then when I was promoted exactly four years later in the same
month’.
Synactic complexity refers to the grammatical complexity of a sentence. An
example of a simple sentence structure is ‘the children played’ and an example of a
more complex syntactic structure is ‘they will play if it does not rain’.
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2.1.7

PCAD3
PCAD3, a computerised version of the Cognitive and Intellectual Impairment

(CI) Scale was used to measure overall expressive language impairment in participants’
speech samples. The CI scale employs the Gottschalk-Gleser Content Analysis method
which uses natural language as its raw data (Gottschalk, 1994). Empirical research has
established the validity and reliability of the CI Scale across a range of psychological
states (Gottschalk, 1994; Gottschalk, et al., 2000). The CI scale positively correlates
with a number of traditional neuropsychological test measures (Gottschalk, et al., 2000).
Furthermore, the CI scale reliably and validly measures impairment across a range of
drug induced states (Gottschalk, 1994). Prior qualitative research has been limited due
to the time consuming nature of training coders and manually scoring transcripts. The
PCAD3 software addresses these previous limitations by improving accuracy and speed
of scoring (PCAD3; (Gottschalk, et al., 2000). Interscorer reliability between automated
and human scoring has been shown to be over 0.80 (Gottschalk, et al., 2000).

2.1.8

LIWC2007
The Linguistic Inquiry and Word Count (LIWC2007; (Pennebaker, Chung,

Ireland, Gonzales, & Booth, 2007) is a content analysis system that maps a range of
psychological and basic linguistic characteristics of text materials and was developed to
analyse texts on a word-by-word basis (counts words within given categories). The
English version of LIWC2007 has been validated across a range of studies (Pennebaker
& Chung, 2008; Pennebaker, et al., 2007; Pennebaker & Francis, 1996). The
LIWC2007 dictionary consists of 66 thematic categories, which are part of four broader
dimensions: standard linguistic processes, psychological processes, personal concerns,
and spoken categories. Three of the above dimensions were utilised for the purpose of
this study: linguistic processes (i.e. function words, personal pronouns, qualifiers etc.),
psychological dimensions (i.e. social, cognitive and affective process words) and
spoken categories (i.e. assents, nonfluencies and fillers).

2.1.9

Idea Density Rater
This research utilised a computerised version of idea density rater known as

CPIDR3, to determine the semantic complexity of the participants speech samples
32

(Brown, Snodgrass, Kemper, Herman, & Covington, 2007). Idea density is a welldefined measure for semantic complexity in speech and is defined as the number of
ideas (or propositions) divided by the number of total words. Studies have demonstrated
that idea density is central to semantic complexity (Kintsch & Keenan, 1973), because
they are central to argument structure (Jackendoff, 2002).

2.1.10 Shallow Syntactic Complexity Rater
In this research, syntactic complexity was determined using the Shallow
Syntactic Complexity Rater (ShaC) which compares text strings to templates following
the modified Developmental Level Scale (D-Level Scale; (Covington, He, & Brown,
2006). The scale is ranked according to the age at which children acquire syntactic
structures. Later structures have higher rankings that reflect greater complexity. D-Level
has been shown to reliably detect cognitive impairment, including early symptoms of
Alzheimer’s disease, as well as general syntactic simpliﬁcation in older adults (Kemper,
et al., 2001; Snowdon, et al., 1996). The Shallow Syntactic Complexity Rater (ShaC)
correlates highly with D-Level and is a reliable and efficient method for estimating
syntactic complexity (Voss, 2005).

2.1.11 Statistical Analysis
Statistical analysis was performed with the significance level threshold set at p=0.05.
Chi-squared tests were used to examine for possible differences in categorical variables
(i.e. gender), and ANOVAs were used to evaluate the differences between BPD
participants and healthy controls regarding expressive language variables.
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2.2

Results

The sample consisted of twenty BPD participants, with a mean age of 33.3 (SD
= 9.78), and twenty control participants, with a mean age of 33.7 (SD = 10.46); the
difference was not significant (t= 0.13, d.f. = 1, 38, P = 0.90). The percentage of women
was 90% in the BPD participant group and 85% in the control group; the difference was
not statistically significant (χ2= 0.23, P = 0.63). The years of education difference
between BPD participants (Mean = 12.9, S.D = 2.72) and controls (Mean = 14.2, S.D =
2.13) was also not significant (t = 1.69, d.f. = 1, 38, P = 0.10). None of these variables
were significantly related to any of the expressive language variables of interest in the
current study.
Many BPD participants (90.0%) met criteria for at least three additional axis I
diagnoses (M= 5.6 diagnoses, SD = 2.0, range: 2 – 8), and 55% of the BPD sample had
at least one additional axis II diagnosis (M = 0.9 additional axis II diagnoses, SD = 1.1,
range: 0 - 4) (for further detail see Table 1 and Table 2 below). Many (i.e. 80%) of the
BPD participants were in receipt of regular medication.

Table 1
Frequencies of Comorbid Axis I Diagnoses (N=20)
n
Major Depression

18

Dysthymia

9

Mania

4

Eating Disorder

4

PTSD

10

Panic Disorder

14

Panic Disorder with
Agoraphobia

5

Social Phobia

10

Specific Phobia

3

Obsessive Compulsive
Disorder

6

Generalised Anxiety
Disorder

12

34

Table 2
Frequencies of Comorbid Axis II Diagnoses (N=20)
n
Avoidant

5

Dependent

2

Obsessive Compulsive

3

Passive Aggressive

0

Schizotypal

1

Paranoid

4

Schizoid

0

Histrionic

0

Narcissistic

1

2.2.1

Analysis of Overall Impairment in Expressive Language
The BPD participants (M = 0.12, SD= 0.02) did not differ significantly from the

control participant group (M= 0.12, SD= 0.01), with respect to percentage of rare words
utilised (F (1,38) = 1.05, p = 0.31). Compared with healthy controls (M = 1.45, SD =
0.55), participants with BPD (M = 2.4, SD = 0.99) demonstrated significantly more
overall impairment as measured by PCAD3 (F (1,38) = 14.02, p = 0.001).

2.2.2

Analysis of Lexical Complexity
Differences in lexical complexity scores between BPD participants and controls

are presented in Table 3.

Table 3
Lexical Variables of Speech: Differences Between BPD Participants (n=20) and
Controls (n=20)
Mean (SD)

N

BPD
participants

Controls

20

20

F

p
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Words > 6 letters

10.5 (1.4)

11.2 (1.2)

2.636

0.113

63.5 (1.9)

65.2 (2.3)

6.387

0.016*

Function Words
Total function words (not including
common verbs past, present, future)
Personal Pronouns
1st person singular e.g. I, me, mine

9.02 (1.5)

8.1 (1.4)

3.663

0.063

st

1.0 (0.6)

1.4 (0.5)

4.564

0.039*

nd

0.67 (0.4)

1.2 (0.6)

10.273

0.003*

rd

4.7 (1.5)

3.7 (0.9)

7.007

0.012*

rd

3 person plural e.g. they, their, they’d

0.8 (0.4)

0.7 (0.3)

0.572

0.454

Impersonal Pronouns e.g. it, it’s, those

5.6 (1.0)

6.6 (1.1)

7.581

0.009*

Auxiliary Verbs e.g. am, will, have

11.2 (1.2)

11.4 (1.0)

0.410

0.526

Past Tense e.g. went, ran, had

8.7 (1.4)

7.3 (1.1)

12.604

0.001*

Present Tense e.g. is, does, hear

7.1 (1.4)

7.9 (1.6)

3.197

0.082

Future Tense e.g. will, gonna

0.7 (0.3)

1.1 (0.3)

16.181

0.00*

Adverb e.g. very, really, quickly

6.3 (1.0)

7.6 (0.8)

20.013

0.00*

Prepositions e.g. to, above, with

10.3 (1.0)

9.8 (1.0)

2.910

0.096

Conjunctions e.g. and, but, whereas

8.6 (1.2)

9.4 (1.0)

4.950

0.032*

Quantifiers e.g. few, much, many

2.2 (0.5)

2.5 (0.6)

5.219

0.028*

Swear Words

0.15 (0.2)

0.03 (0.1)

8.063

0.007*

Assent e.g. agree, ok, yes

1.3 (0.6)

1.5 (0.8)

0.953

0.335

Non-fluencies e.g. mm, er, um

3.2 (1.4)

3.3 (1.1)

0.26

0.873

Fillers e.g. blah, I mean, you know

2.4 (1.3)

2.1 (1.4)

0.473

0.496

Cognitive Processes e.g. cause, ought,
know

19.1 (3.1)

22.4 (1.4)

17.812

0.00*

Insight e.g. think, know, consider

2.6 (1.1)

3.3 (0.7)

5.672

0.022*

Causation e.g. because, effect, hence

2.0 (0.4)

1.5 (0.3)

20.056

0.00*

Discrepancy e.g. should, would, could

1.5 (0.6)

1.87 (0.4)

5.620

0.023*

Tentative e.g. maybe, perhaps, guess

2.7 (0.9)

3.7 (0.8)

10.605

0.002*

Certainty e.g. always, never

1.6 (0.6)

1.8 (0.4)

1.894

0.177

Inhibition e.g. block, constrain

0.3 (0.2)

0.3 (0.2)

0.625

0.434

Inclusive e.g. and, with, include

6.2 (1.1)

6.8 (1.3)

2.137

0.152

Exclusive e.g. but, without, exclude

3.4 (1.2)

4.4 (1.2)

7.404

0.01*

1 person plural e.g. we, us, our
2 person e.g. you, your
3 person singular e.g. she, her, him

Verbs

Spoken Categories
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Affective Processes
Positive emotions e.g. love, nice, sweet

2.5 (0.7)

3.3 (0.6)

17.408

0.00*

Negative emotions e.g. worry, fearful

2.0 (0.6)

1.2 (0.4)

23.789

0.00*

Anger e.g. hate, kill

0.9 (0.4)

0.4 (0.2)

22.181

0.00*

n = number, SD = standard deviation P = probability value, F = statistic for One-way
Analysis of Variance, *p ≤ 0.05.

2.2.3

Analysis of Syntactic & Semantic Complexity
With regard to syntactic complexity, compared with BPD participants (M =

94.55, SD = 46.0), healthy controls (M = 144.45, SD = 53.87) utilised significantly
more complex level 5 sentences as measured by ShaC (F (1,38) = 9.93, p = 0.003).
Data revealed no significant differences between healthy controls (M = 0.52, SD
= 0.13), and participants with BPD (M = 0.51, SD = 0.15) with respect to semantic
complexity scores as measured by CPIDR (F (1,38) = 0.40, p = 0.53).
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2.3

Study 1 Discussion

To our knowledge Study 1 represents the first comparison of BPD participants
and healthy controls expressive language whilst utilising a clinically relevant
emotionally salient stimulus. In accordance with expectations, BPD participants
demonstrated significantly more overall disturbance in expressive language. This
finding is consistent with clinical research substantiating the relationship between
affectively charged environments and the emergence of disturbances in expressive
language in BPD patients (Judd, 2005; Prunetti, et al., 2008). Specifically, the current
studies utilisation of a clinically relevant emotionally salient stimulus (the AAI),
appears to simulate the clinical context, and in turn, provides preliminary empirical
support for the observation that the clinical interaction probably activates BPD patients’
trauma memory system, and results in emotional dysregulation and/or disorganised
expressive language when discussing early core conflictual relationship memories
concerning the family scene and parenting.
Emotional dysregulation and disturbances in expressive language may
negatively impact therapeutic progress, especially given the importance of expressive
language in the creation of interpersonal relationships (including with the therapist).
Recent research has demonstrated that therapists respond differently to patients with
BPD, and that patients with BPD are perceived to respond more disharmoniously to the
therapist. Specifically, research has demonstrated that such interactions impact upon
therapist confidence and result in a tendency for therapists to experience negative
feelings and withdraw more in sessions with BPD patients, despite attempts to remain
consistently empathic (Bourke & Grenyer, 2010). It is plausible that the BPD patients’
lack of capacity to accurately explain events or verbalise their own internal states may
exacerbate these responses in their clinicians. Certainly, it has been shown that BPD
patients present with a higher proportion of immature defenses which in turn evoke
more oppositional responses in the therapeutic context (de Roten, Drapeau, Stigle, &
Despland, 2004), and it is plausible that these factors are further exacerbated by the
patient’s expressive language deficits. Recognition of the BPD patient’s expressive
language limitations may therefore be a crucial factor for clinicians to acknowledge and
consider before embarking on treatment.
Contemporary work in neuropsychiatry and psychophysiology (LeDoux, 2000;
Schore, 2009; van der Kolk, 2002) has been instrumental in understanding the effects on
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the brain of being affectively charged and/or traumatised. However, to date, imaging
technologies have been somewhat limited due to the requirement that an individual does
not speak whilst in the scanner. Consequently, current imaging paradigms have been
limited in their capacity to replicate the affectively charged environment and/or activate
the traumatic memory system. Our data suggests an association between evoking the
emotive environment and the emergence of disturbances in expressive language in BPD
participants and may therefore offer a promising alternative paradigm for activation of
limbico-cortical pathways during recall of autobiographical memories.
The inclusion of a lexical content analysis program (LIWC2007) in Study 1
importantly allows for the study of particles/function words (i.e. pronouns, articles,
prepositions, conjunctives, and auxiliary words). This is of relevance given few prior
studies have included analyses of function words, despite the fact that they account for
over half of the words we use in spoken language (Pennebaker, Mehl, & Niederhoffer,
2003). In this study, BPD participants utilised significantly less function words
compared to healthy controls. Specifically, BPD participants used less first person
plural, second person and impersonal pronouns and more third person singular
pronouns. Prior studies reveal that less first person plural and impersonal pronoun use
relates to less emotional distancing (Pennebaker & Lay, 2002). This suggests that,
compared to controls, BPD participants were less able to remain emotionally distant
when recalling the autobiographical material. BPD participants also used more negative
emotion (e.g. fear, worry etc.) and anger (e.g. hate, kill) words. Whereas, control
participants utilised significantly more positive emotion words such as love, nice, and
sweet. Although such results are not surprising given BPD patients’ developmental
histories, it is important to note that the central measures in Study 1 are independent of
emotional tone. Interestingly, a recent investigation also revealed that severity of BPD
symptoms were related to lower levels of verbal elaboration of sadness and higher
frequency of hostility directed against others (Lecours & Bouchard, 2011).
Prior studies of expressive language indicate that use of verbs, emotion words,
and cognitive process words (i.e. content words) subtly change in response to personal
or shared traumatic experience (Pennebaker & Lay, 2002; Stone & Pennebaker, 2002).
Analysis of content words revealed that BPD participants use more past tense verbs and
swear words. In contrast, control participants utilised significantly more future tense
verbs. Healthy controls used more cognitive process words overall, and BPD
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participants utilised less insight (think, know, consider), discrepancy (e.g. should,
would, could) and tentative (e.g. maybe, perhaps, guess) cognitive process words, in
addition to more causation related words (e.g. because, hence, effect). There were no
differences between BPD participants and controls with regard to the use of spoken
categories such as assents (e.g. agree, ok, yes), non-fluencies (e.g. mm, er, um), and
fillers (e.g. blah, you know, I mean). Interestingly, prior studies have documented
similar changes with regard to expressed emotion and exhibited cognitive complexity in
written texts following traumatic experience (Pennebaker & Lay, 2002).
The linguistic literature also outlines the importance of the use of adverbs,
conjunctions and quantifiers in intensifying detail and enhancing understanding in
spoken language (Campbell & Pennebaker, 2002; Pennebaker & Lay, 2002). Overall,
BPD participants were found to use less adverbs, conjunctions and quantifiers in
response to the emotive autobiographical stimulus. It is proposed that the absence of
descriptive adverbs, conjunctions and quantifiers in BPD verbal samples is related to
their inability to remain emotionally distant from the highly charged emotive stimulus,
resulting in a less linguistically detailed narrative.

For example, the absence of

linguistic detail is evident in this BPD patient’s description of an early memory: “My
earliest memory, when my mum rubbed my nose in the sheets when I wet the bed.” As
compared to the control participant’s description of an early memory: “For some reason
it stands out… my dad was having an affair but I didn’t know what that was back then,
so I must have just said whatever the person’s name was, was with us at the pool or
something, and she said and what, what for and what happened, always questioning me
and I just remember talking… she wanted information but she sort of wanted to ask well
did you think anything happened, she was concerned and I was just not really
interested.” Another BPD patient described an upsetting early memory in the following
way: “Just little flashes of when I was teased at school, that sort of thing. But they’re
just, they’re just flashes and there is nothing very clear”. Again the difference in
linguistic detail is evident when compared to the control participant’s description: “I
was the type if I’d get upset I was very on my own, I would go to my room and stay. I’d
just get upset with myself and not tell anyone. I’ve always wondered though whether
part of that is just like you’re hoping someone will see you and say ‘what is up with
you?’ I think that is what a bit of it is, but I was still, even if someone did ask, I’d draw
out and say nothing”. In accordance with expectations, healthy controls also utilised
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more complex sentence structures compared to BPD participants. More recent
functional imaging work of the processing of complex versus simple sentences reveals
that reading (for review see Kaan & Swaab, 2002), and the production of complex
sentences (Kircher, Brammer, Levelt, Bartels, & McGuire, 2004; Kircher, Oh,
Brammer, & McGuire, 2005) are associated with enhanced activation of Broca’s area,
alongside additional activation in the left or bilateral superior and middle temporal gyri,
angular/supramarginal gyri and the cingulate gyus (Kaan & Swaab, 2002).
Furthermore, neuroimaging studies have demonstrated that syntactic processing recruits
a network of areas including Broca’s area and anterior, middle, and superior areas of the
temporal lobes, of which none are syntactic specific (Kaan & Swaab, 2002). To date, no
other known studies have investigated the impact of a salient emotive stimulus on the
production of syntactically complex sentences. It is possible that when exposed to
emotionally salient stimuli, BPD participants experience difficulty regulating the
required additional fronto-temporal structures due to limbico-cortical dysregulation, and
thus are unable to produce syntactically complex sentences under such conditions.
There were no differences between BPD participants and controls on semantic
complexity scores. Prior studies focussed on patients with psychosis and dementia have
established the value of idea and verb density (i.e. semantic deviances) as measures of
expressive language impairment (Druks, 2002; Snowdon, et al., 1996). However, none
of the above studies focused on impairment in response to a clinically relevant
emotionally salient stimulus. Thus, whilst additional studies are required to further
validate this finding, it is plausible that semantic complexity remains relatively intact
when BPD participants are exposed to emotionally salient stimuli. In support of this
notion, studies have revealed that there are separate fronto-temporal circuits for the
processing of syntactic and semantic information in the left hemisphere (Friederici &
Kotz, 2003). Thus it is possible that for BPD participants, the fronto-temporal networks
involved in the processing of semantic information, in contrast to syntactic information,
remain relatively unaffected by salient emotive stimuli.
In summary, prior neuroimaging studies of BPD patients have revealed reduced
activation of the prefrontal cortex or anterior cingulate (Minzenberg, et al., 2008;
Schmahl, Vermetten, et al., 2004), in addition to increased bilateral activation of the
amygdala (Donegan, et al., 2003), during symptom provocation. Such studies provide
some support to explain the findings of Study 1. That is, it is plausible that the
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disturbances in expressive language as exhibited here in BPD patients when recalling
emotive memories, may relate to dysregulation in both the prefrontal cortex and
connected brain regions such as the amygdala and hippocampus.
Accordingly, in the context of these findings, this thesis will now turn its focus
to delineating the specific expressive language deficits that appear to emerge in
response to emotive stimuli versus those that appear to be present regardless of affective
condition (i.e. those expressive language deficits also present when BPD patients
produce narrative in response to a neutral stimulus). Further, this thesis will now also
focus on an investigation of pause profile, across both emotive and non-emotive
conditions, in order to further examine changes in form of expressive language in
response to emotive stimuli. Lastly, a number of key psychosocial factors (i.e. early
childhood trauma, PTSD, dissociation and depression) and their impact upon expressive
language will be examined.
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Chapter Three
Study 2: The Effect of Trauma on Expressive Language Impairment in Borderline
Personality Disorder
It is thought that the clinical interaction serves as an activating interpersonal cue
to BPD patients’ traumatic memory system (Fonagy, 2002). However, systematic
investigations designed to explore the impact of affective arousal on BPD patients’
expressive language form are required (Leichsenring, et al., 2011). Study 2 is designed
to systematically examine BPD patients’ expressive language by utilising emotive and
non-emotive stimuli. Study 2 is also designed to clarify the precise form of BPD
patients’ expressive language impairments by analysing pause profile and investigating
the contribution of pertinent psychosocial factors, namely, childhood trauma, PTSD,
dissociation and depression.
There is an accumulating literature pointing to the separability of an amygdalabased and a hippocampal-based memory system. The amygdala-based trauma memory
system is stimulus-driven, fragmentary and highly emotional. Whereas the
hippocampal-based system is cognitively complex, informationally neutral, integrated
and represented by well-elaborated narratives (Metcalfe & Jacobs, 1996). High states of
arousal appear to be critical cues for the retrieval of information along the amygdaladriven traumatic memory pathways and play a major role in determining what
memories will be activated and how they will be verbalised (van der Kolk, 2002). This
notion is clearly supported by recent neuroimaging studies demonstrating the activation
and inhibition of key brain regions when BPD participants are exposed to salient
stressful memories (Donegan, et al., 2003; Minzenberg, et al., 2008). Exposure to
relevant emotional material therefore seems to act as a cue for activation of the
traumatic memory system in BPD. However, systematic investigations exploring the
specific impact of affective arousal on BPD participants’ expressive language form are
required to determine whether such deficits are reflective of affective state or longerterm underlying brain deficits specific to BPD developmental histories.
Certainly, according to child development research, early life experience and the
quality of the primary caregivers verbal communications appears to play a crucial role
in regular brain development and the acquisition of essential language skills (Beeghly &
Cicchetti, 1994; Zanarini, et al., 1997). Specifically, research has revealed that the
mother’s lack of emotional availability interferes with the child’s capacity to regulate
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affective experience and learn emotionally descriptive language (Schore, 2002).
Furthermore, a constellation of brain abnormalities relevant to the memory and
language systems have been linked to adverse and/or traumatic childhood environments,
including diminished left hippocampal volumes, reduced corpus callosum size, and
attenuated activity in the cerebellar vermis (Bremner, Randall, & Vermetten, 1997; Ito,
Teicher, Glod, & Ackerman, 1998).
Additional psychological factors such as depression, PTSD and dissociation may
also play a role in BPD patients’ expressive language deficits. Cognitive deficits in BPD
patients with depression tend to be characterised by mood reactivity or inability to
regulate emotion, which may be exacerbated when exposed to emotive conditions
(Jackson, et al., 2000; Linehan, 1993). Studies have also demonstrated an association
between both PTSD and dissociative symptoms, and the delayed retrieval of overgeneral trauma memories (Cloitre, et al., 1996; Sutherland & Bryant, 2008).
Due to the literature that highlights impaired capacity for expressive language in
BPD in the clinical context and supporting preliminary evidence for the presence of
specific language impairments (Carter & Grenyer, In Press), it was hypothesised that
BPD participants would evidence enhanced overall impairment in expressive language
compared to healthy controls when exposed to the emotive but not the neutral stimulus.
In addition, it was also hypothesised that BPD participants would evidence reduced
semantic and syntactic complexity scores compared to controls when completing the
emotive but not the neutral stimulus.
The current study also sought to investigate specific differences in the
proportion of pauses utilised by both BPD and control participants across the emotive
and neutral stimulus conditions. In line with the evidence suggestive of verbal delays
when retrieving traumatic memories (van der Kolk, 2002) it was hypothesised that BPD
participants would evidence greater proportions of pauses during the emotive but not
the neutral stimulus condition. Lastly, it was anticipated that childhood trauma, and/or
the presence of PTSD, depression or dissociation would contribute to overall expressive
language impairment, syntactic and semantic complexity scores.
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3.1
3.1.1

Methods

Participants
The sample comprised of 12 additional participants with BPD and 12 healthy

controls matched for age, sex, gender & years of education. BPD participants were
recruited through a specialist personality disorder service in a university and health
service collaborative clinic. BPD participants were screened and excluded if there was
evidence of schizophrenia, schizoaffective disorder, bipolar disorder, major depressive
disorder with psychotic symptoms, current substance abuse, or a history indicating
organic complications. None of the control participants met DSM-IV-TR (American
Psychiatric Association, 2000) for a current psychiatric disorder. The control sample
was recruited through the university and local community using a snowball method to
ensure diversity within a matched control design (Biernacki & Waldorf, 1981). The
snowball method uses recommendations and previous acquaintances to find appropriate
participants. The study was approved by the Institutional Review Board and written
consent obtained.

3.1.2

Demographic Questionnaire
Participants completed a demographic questionnaire designed to identify the

participants for age, gender and years of education matching across the two groups.

3.1.3

Assessment
Diagnoses were obtained using the structured clinical interviews for DSM-IV

SCID-I (First, et al., 1996) and SCID-II (First, et al., 1994). All diagnostic assessments
were conducted in a systematic manner, with one clinician conducting the structured
face-to-face diagnostic interview and the other observing, and asking further clarifying
questions. Diagnoses between the two interviewers were compared, and then reviewed
by a senior clinician. Final diagnoses were then confirmed following review of the
interview and collateral sources. The SCID-I-RV/NP (non-patient edition) was used to
screen healthy control participants.
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3.1.4

Pre-morbid IQ
All participants also completed the National Adult Reading Test (Nelson, 1982),

a 50-word reading test that is in widespread use, as a measure of pre-morbid IQ.

3.1.5

Self-Report Measures
Beck Depression Inventory (BDI; Beck, Steer, & Brown, 1996). Depressive

symptomatology was measured using the BDI. The BDI is a widely-used brief and
reliable 21-item instrument with good convergent and predictive validity and internal
consistency (Beck, Steer, Ball, & Ranieri, 1996).
Dissociative Experiences Scale (DES; Carlson & Putnam, 1993). The degree to
which participants experience dissociation was measured using an updated version of
the DES. The updated DES has been shown to have a Pearson correlation of 0.95 with
the original version indicating good convergent validity (Ellason, Ross, Mayran, &
Sainton, 1994).
Childhood Trauma Questionnaire (CTQ; Bernstein & Fink, 1998). The CTQ
was used as a brief, reliable measure of childhood trauma. The CTQ asks about
emotional, physical, and sexual abuse, and physical and emotional neglect.
Screen for Posttraumatic Stress Symptoms (SPTSS; Carlson, 2001). PTSD
symptomatology was assessed using the SPTSS. The SPTSS is a brief 17-item measure
and can be used with persons who report single, multiple or no traumatic events. The
SPTSS has been shown to have good concurrent and construct validity and good
internal consistency (Carlson, 2001).

3.1.6

Acquisition of Speech Samples
All participants’ speech samples were audiotaped and transcribed by a typist

blind to the purposes of the study. Each transcript was prepared according to the
Psychotherapy Transcription Standards by Merganthaler and Stinson (1992). The
transcripts were used in conjunction with the audio recordings for data analysis. The
neutral speech sample was collected prior to the emotive speech sample to avoid any
stimulus cross-contamination.
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3.1.7

Neutral Stimulus
Neutral samples of speech were collected using the Script Generation method

(Grafman, et al., 1991). In this task all participants were asked the following: “Describe
what you did this morning before you left the house” (Grafman, et al., 1991). During
this condition participants were made aware that there was no time limit. All
participants’ verbalisations were audiotaped to allow for transcription and later analysis
of audio segments. Following generation of each script the participant was asked to
provide an emotionality rating on a 7-point likert scale as follows: 1= extremely
unpleasant, 2= moderately unpleasant, 3= slightly unpleasant, 4= neither pleasant nor
unpleasant, 5= slightly pleasant, 6= moderately pleasant and 7= extremely unpleasant.
All scripts rated between three and five were assigned a neutral code and included in the
current study.

3.1.8

Emotive Stimulus
As in Study 1, the Adult Attachment Interview (AAI; (George, et al.,

1984/1985/1996) was utilised as the emotive stimulus for Study 2. For further detail see
Study 1.

3.1.9

Analysis of Transcripts
All speech samples were analysed using the following software: PCAD3

(overall impairment), Idea Density Rater (semantic complexity), and Shallow Syntactic
Complexity Rater (syntactic complexity). All three programs control for narrative
length.
PCAD3
PCAD3, a computerised version of the Cognitive and Intellectual Impairment
(CI) Scale was utilised to measure overall expressive language impairment in speech
samples. The CI scale employs the Gottschalk-Gleser Content Analysis method which
uses natural language as its raw data, focuses on each grammatical clause as the
smallest unit of communication, and derives a score for each dimension measured per
100 words spoken (Gottschalk, 1994).
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Idea Density Rater
We used a computerised measure of Idea Density Rater, CPIDR3, to determine
the semantic complexity of all subjects speech samples (Brown, et al., 2007). CPIDR 3
is a program that determines the complexity of language at the semantic level (Brown,
et al., 2007). Idea density is a well-defined measure for semantic complexity in speech
and is defined as the number of ideas (or propositions) divided by the total number of
words. CPIDR has been tested against human raters, and shown to have good reliability
(Brown, et al., 2007).
Shallow Syntactic Complexity Rater
In this study we determined syntactic complexity by using the Shallow Syntactic
Complexity Rater (ShaC). ShaC compares text strings to templates following the
modified Developmental Level Scale (D-Level Scale) (Covington, et al., 2006). The DLevel Scale is ranked from one to five according to the age at which children acquire
syntactic structures. Later structures have higher rankings and reflect greater
complexity. A strength of ShaC is that it distinguishes between types of clausal
embedding which results in rich output regarding the syntactic make-up of a transcript
(Cheung & Kemper, 1992).
For further detail of validity studies see Study 1.

3.1.10 Analysis of Audio Files for Pauses
We used Adobe Audition 3, a commercially available software package to
identify participants’ pause profiles. Pauses were defined as the absence of speech
output. The software package was used to filter out background noise and non-word
fillers (e.g. ah, um, mm etc.) to ensure better audibility of the speech samples and
accuracy of pause duration. Pause duration was measured from the first point of silence
following each question to the last point of silence before speech commenced (between
clause pauses), and from the first point of silence within each response to the last point
of silence before speech recommenced (within clause pauses). Total duration of pauses
was computed by summing together within and between clause pauses for each
participant (Kircher, et al., 2004).
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First, total duration of pauses divided by total duration of each AAI audio
recording was analysed (Kircher, et al., 2004).
Second, the following two specific questions were extracted from the AAI and
analysed separately: “Now, I’d like you to choose 5 adjectives that describe your
relationship with your mother when you were young” and “Now, I’d like you to choose
5 adjectives that describe your relationship with your father when you were young”.
These items are a key component of the AAI and were chosen due to their capacity to
cue into specific early autobiographical memories connected to the participants’
relationship with their primary caregivers. These items were of specific interest because
of the likelihood that they would generate longer pauses and thus enable investigation of
possible BPD and control participant differences. Tasks associated with longer pause
duration due to longer processing times are associated with greater cerebral demand
(Kircher, et al., 2004). Once again, total duration of pauses divided by total duration of
each relevant audio segment was analysed (Kircher, et al., 2004).

3.1.11 Statistical Analysis
Statistical analyses were performed with the significance level threshold set at
p=0.05. Chi-squared tests and t-tests were used to examine for potential differences in
demographic variables between BPD and control participants. Multivariate Analysis of
Variance (MANOVA) was used to examine the differences between BPD participants
and healthy controls regarding expressive language variables and proportion of pause
duration across both emotive and neutral conditions. The contribution of prevalent BPD
related psychological variables (i.e. childhood trauma, PTSD, depression and
dissociative symptomatology) to expressive language impairment was analysed by
general linear modelling using regression analyses.
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3.2

Results

The sample comprised of twelve BPD participants, with a mean age of 30.67
(SD = 10.15), and twelve control participants, with a mean age of 26.58 (SD = 9.22);
the difference was not significant (t= 1.032, d.f. = 1, 22, P = 0.31). Eleven of the twelve
participants (92%) in both the BPD and control group were women. The years of
education difference between BPD participants (Mean = 12.65, S.D = 2.47) and controls
(Mean = 13.92, S.D = 1.68) was also not significant (t = 1.47, d.f. = 1, 22, P = 0.16).
Further, the BPD participants (M = 108.08, SD= 4.52) did not differ
significantly from the controls (M= 109.92, SD= 2.68), with respect to full-scale IQ (t =
1.21, d.f. = 1, 22, P = 0.24). Also, BPD participants (M = 107.42, SD= 4.93) did not
differ significantly from the controls (M= 109.42, SD= 3.12), regarding verbal IQ
scores (t = 1.20, d.f. = 1, 22, P = 0.25). None of the above variables were significantly
related to the variables of interest in the current study.
Many BPD participants (83.3%) met criteria for at least two additional axis I
diagnoses (M= 2.25 diagnoses, SD = 0.87, range: 1 – 4), and 42% of the BPD sample
had at least one additional axis II diagnosis (M = 0.42 additional axis II diagnoses, SD =
0.51, range: 0 - 1) (for further detail see Table 4 and Table 5 below). Eighty-three
percent of the BPD participants were in receipt of regular medication.
Table 4
Frequencies of Comorbid Axis I Diagnoses (N=12)
n
Major Depression

6

Dysthymia

5

Mania

2

Eating Disorder

0

PTSD

5

Panic Disorder

1

Panic Disorder with
Agoraphobia

1

Social Phobia

3

Specific Phobia

2

Obsessive Compulsive
Disorder

0
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Generalised Anxiety
Disorder

3

Table 5
Frequencies of Comorbid Axis II Diagnoses (N=12)
n
Avoidant

2

Dependent

0

Obsessive Compulsive

0

Passive Aggressive

1

Schizotypal

1

Paranoid

0

Schizoid

0

Histrionic

1

Narcissistic

0

3.2.1

Expressive Language Impairment
Emotive Condition. BPD participants (M = 5.16, SD = 2.05) demonstrated

significantly more overall impairment compared with controls (M = 1.60, SD = 0.82), as
measured by PCAD3 (F (1,22) = 31.10, p = 0.00). Analysis of syntactic complexity
scores revealed that BPD participants (M = 74.00, SD = 19.95) compared to controls (M
= 136.58, SD = 62.55) demonstrated lower syntactic complexity scores (F (1,22) =
10.90, p = 0.003). With regard to semantic complexity, analysis revealed no significant
differences between controls (M = 0.54, SD = 0.02), and BPD participants (M = 0.54,
SD = 0.02) as measured by CPIDR (F (1,22) = 0.001, p = 0.98).
Neutral Stimulus Condition. Analysis demonstrated no significant differences
between BPD participants (M = 1.36, SD = 1.6) and controls (M = -0.23, SD = 2.29)
regarding overall impairment scores on the neutral stimulus as measured by PCAD3 (F
(1,22) = 3.39, p = 0.06). No significant differences were found between BPD
participants (M = 6.33, SD = 12.89) and controls (M = 4.00, SD = 4.49) with regard to
syntactic complexity scores in the neutral condition, as measured by ShaC (F (1,22) =
0.35, p = 0.56). Furthermore, no significant differences were found between BPD
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participants (M = 0.73, SD = 0.23) and controls (M = 0.67, SD = 0.06) on semantic
complexity in the neutral condition, as measured by CPIDR (F (1,22) = 3.89, p = 0.40).

3.2.2

Analysis of Pauses
Differences in proportion of pause duration scores between BPD participants

and controls across both the emotive and neutral condition are presented in Table 6.

Table 6
Proportion of Pause Duration: Differences between BPD Participants (n=12) and
Controls (n=12)
Mean (SD)

F

p

Emotive Stimulus Condition

BPD
participants

Controls

Proportion of pauses during emotive
stimulus (secs)

0.38 (0.08)

0.28 (0.10)

6.97

0.015*

Proportion of pauses during ‘mother’
section of emotive stimulus (secs)

0.90 (0.03)

0.84 (0.10)

4.52

0.045*

Proportion of pauses during ‘father’
section of emotive stimulus (secs)

0.91 (0.05)

0.86 (0.13)

1.45

0.242

0.39 (0.18)

0.26 (0.08)

5.20

0.033*

Neutral Stimulus Condition
Proportion of pauses during neutral
stimulus (secs)

n = number, SD = standard deviation, P = probability value, F = statistic for Analysis of
Variance, secs= seconds, *p ≤ 0.05.

3.2.3

Psychosocial Variables and Expressive Language Impairment
The final focus of Study 2 was on the phenomena (expressive language) itself

and investigating the below relationships allowed us to look at the influence of a
number of pertinent BPD associated issues on expressive language.
The following psychosocial variables were investigated in a general linear model
in order to ascertain contribution to expressive language impairment: childhood trauma,
which was analysed according to subcategories emotional abuse, physical abuse, sexual
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abuse, emotional neglect and physical neglect; dissociation; depression; and PTSD
symptomatology.
Overall, findings showed that there was no significant effect of depression (F
(3,13) = 0.06, p = 0.98, partial η2 = 0.99), PTSD (F (3,13) = 2.89, p = 0.08, partial η2 =
0.60), or dissociation (F (3,13) = 1.42, p = 0.28, partial η2 = 0.75) on expressive
language impairment. In terms of childhood trauma, physical abuse (F (3,13) = 3.80, p =
0.04, partial η2 = 0.53) not emotional abuse (F (3,13) = 1.13, p = 0. 37, partial η2 = 0.79),
sexual abuse (F (3,13) = 1.38, p = 0.29, partial η2 = 0.76), emotional neglect (F (3,13) =
0.36, p = 0.78, partial η2 = 0.92) or physical neglect (F (3,13) = 0.15, p = 0.93, partial η2
=

0.97) significantly contributed to expressive language impairment overall.
Results from individual analyses demonstrating the relationship of the above

psychosocial variables to the expressive language variables of interest (i.e. overall
impairment, semantic complexity and syntactic complexity) are presented in Table 7.
Additional analyses were also conducted testing for the effects of group using general
linear modelling, to ensure that results were robust and independent of group
membership, which was confirmed after accounting for type I error.

Table 7
Relationship between Psychosocial Variables and Expressive Language Impairment

Emotional
Abuse

Physical Abuse

ß

Std
Error

t

p

Overall
impairment

-0.680

0.134

-0.509

0.672

Semantic
Complexity

0.002

0.001

1.491

0.17

Syntactic
Complexity

-3.65

4.24

-0.861

0.50

Overall
impairment

0.167

0.216

0.774

0.42

Semantic
Complexity

-0.005

0.002

-2.194

0.044*

Syntactic
Complexity

-15.125

6.816

2.219

0.042*
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Sexual Abuse

Emotional
Neglect

Physical Neglect

Dissociation

Depression

Overall
impairment

0.053

0.138

0.384

0.69

Semantic
Complexity

0.002

0.002

1.471

0.18

Syntactic
Complexity

-4.576

4.373

-1.047

0.30

Overall
impairment

0.094

0.139

0.674

0.51

Semantic
Complexity

-0.002

0.002

-0.998

0.35

Syntactic
Complexity

-0.347

4.385

-0.079

0.93

Overall
impairment

0.032

0.094

0.347

0.64

Semantic
Complexity

0.00

0.001

0.427

0.73

Syntactic
Complexity

1.374

2.955

0.465

0.84

Overall
impairment

-0.855

0.615

-1.391

0.26

Semantic
Complexity

-0.007

0.007

-0.997

0.35

Syntactic
Complexity

16.566

19.418

0.853

0.57

Overall
impairment

0.003

0.070

0.047

0.80

Semantic
Complexity

0.000

0.001

-0.271

0.89

Syntactic
Complexity

0.50

PTSD
Overall
Symptomatology impairment

0.939

0.370

2.539

0.02*

Semantic
Complexity

0.002

0.004

0.566

0.64
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Syntactic
Complexity

-15.965

11.687

-1.366

0.14

ß = parameter estimate, Std Error = standard error, P = probability value, t = t- statistic,
*p ≤ 0.05.
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3.3

Study 2 Discussion

No prior known studies have attempted to further delineate the precise form of
BPD participants’ expressive language deficits by utilising a clinically relevant
personalised trauma salient stimulus in addition to a neutral comparative condition. As
expected, BPD participants demonstrated greater overall deficits in expressive language
compared to controls, during completion of the AAI, but not the neutral condition. This
finding supports the literature reporting an association between the emotive clinical
context and the presence of deficits in expressive language in BPD patients (Blatt &
Levy, 2003; Judd, 2005; Prunetti, et al., 2008).
Disturbances in expressive language may negatively influence therapeutic
progress given expressive language is important for the formation of effective
therapeutic relationships. Research has revealed that therapists respond differently to
patients with BPD, and that patients with BPD seem to respond more discordantly to the
therapist (Bourke & Grenyer, 2010). Further, it is also known that many patients have to
learn to use verbal communication as a therapeutic tool in order to work through
therapeutic issues (Merganthaler, 1996). It is thus possible that BPD patients’ lack of
capacity to verbalise their own internal states may significantly impair therapeutic
process due to the effect on the relationship. Preliminary research also suggests that
different treatment approaches may be more beneficial for different BPD symptom
profiles (Clarkin, Levy, et al., 2007; Zanarini, 2009). Recognition of the BPD patients’
expressive language limitations may therefore be a crucial factor for clinicians to
consider before commencement of treatment. Clinicians have long observed heightened
arousal when BPD patients articulate personal histories. Recent BPD brain imaging
studies have revealed the impact of inducing highly aroused, trauma-like states on
specific components of neuropsychiatric functioning (Leichsenring, et al., 2011).
However, BPD studies designed to access the BPD patient’s trauma memory system by
including emotional stimuli that are relevant to specific BPD psychopathology have
proved difficult to apply due to the complex nature of BPD patients’ interpersonal
trauma histories. These results suggest a direct association between the emotive AAI
and materialisation of expressive language impairment in BPD patients. The affectladen interpersonal nature of the content within the AAI therefore appears to effectively
cue activation of BPD patients’ limbico-cortical pathway. Support for this notion is
evidenced in prior BPD imaging studies demonstrating limbico-cortical activation in
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response to interpersonal cues (Donegan, et al., 2003).
As expected, BPD participants utilised less complex sentence structures compared
to controls when responding to the AAI, but not the neutral condition. The production
of complex sentences has been linked to enhanced activation of Broca’s area, along with
activation in the left or bilateral superior and middle temporal gyri and the cingulate
gyus (Kaan & Swaab, 2002; Kircher, et al., 2005). This study demonstrates an
association between the production of syntactically simplified sentences and affective
state in BPD. It therefore seems plausible that limbico-cortical dysregulation interferes
with regulation of the fronto-temporal structures required to produce syntactically
complex sentences. BPD neuroimaging findings demonstrating reduced activation of
the prefrontal cortex or anterior cingulate (Minzenberg, et al., 2008; Schmahl,
Vermetten, et al., 2004), alongside increased bilateral activation of the amygdala
(Donegan, et al., 2003), during exposure to trauma salient stimuli, appear to
complement this hypothesis.
There were no differences between BPD participants and controls on semantic
complexity scores in either the emotive or neutral condition. Neuroimaging studies
demonstrate the existence of separate fronto-temporal circuits for the processing of
syntactic and semantic information in the left hemisphere (Friederici & Kotz, 2003).
Additional studies focused on expressive language impairment in response to emotive
and neutral stimuli are required, however it is plausible that semantic networks are
intact in BPD patients, regardless of affective arousal.
Importantly, no previous known studies have investigated pause profile
differences across emotive and neutral conditions in order to further understand changes
in BPD expressive language form. This study found that BPD participants’ utilised
significantly greater pause proportions when completing both the AAI and neutral
condition, compared to controls. A relatively direct relationship has been established
between the demands on planning during speech and the amount of pausing (Kircher,
Brammer, Tous-Andreu, Williams, & McGuire, 2001). It has been proposed that such
delays are associated with lexical retrieval and/or sentence planning. Specifically, left
superior gyri activation has been associated with pausing during continuous speech
production (Kircher, et al., 2004). These results suggest that the timely generation of
words and the underlying associated brain networks may not be sensitive to affective
arousal in BPD. Rather, the greater proportion of BPD pauses may be reflective of
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developmental disruptions to underlying associated brain networks. In support, early
psychological trauma is known to effect corpus callosum development resulting in less
efficient neuronal communication between the two hemispheres (Giedd, 2003).
Individuals with a history of abuse have been shown to primarily utilise their right
hemisphere when recalling early disturbing memories, and their left hemisphere when
recounting neutral memories (Teicher, Glod, Surrey, & Swett, 1993). Given the high
level of cognitive capacity required, it is plausible that accessing autobiographical
material relies heavily upon inter-hemispheric transfer of information, and that deficient
corpus callosum functioning dating back to early childhood may in part be responsible
for the evidenced higher proportion of BPD pauses across conditions.
This study also revealed that BPD participants utilised significantly
greater proportions of pauses compared to controls when generating adjectives related
to early relationship with mother. No such differences were found when generating
adjectives related to early relationship with father. Longer pauses of the duration
observed during completion of the above task are associated with activation of the right
inferior frontal gyrus (Kircher, et al., 2004), which is thought to reflect higher cortical
functions including memory retrieval and complex search processes. Notably, lack of
early affective involvement (involvement often primarily provided by a maternal figure)
has been shown to disrupt right temporal-frontal and frontal sub-cortical connectivity
necessary for emotion descriptive verbal communication and integrated right
hemisphere functioning (Schore, 1994). In line with contemporary views of brain
function and connectivity (Bressler & Menon, 2010), it is plausible that the brain
networks and/or neuronal pathways involved in the generation of words encapsulating
early memories with mother may be less functional and/or interconnected which results
in the observed delays (Bressler & Menon, 2010; Iacoboni, 2005; Music, 2011a).
The notion that maternal connection or involvement is fundamental to
development is not new. Bowlby’s observations of the pervasive disruptive
consequences of maternal deprivation in children temporarily separated from their
primary caregiver (usually mother) during World War II led him to suggest that: “the
young child’s hunger for his mother’s love and presence is as great as his hunger for
food”, and that her absence inevitably generates “a powerful sense of loss” (Bowlby,
1969, p. xiii).
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Though speculative, it can be argued that experiences of abuse, neglect or
inappropriate care by mother, may have a specific effect on BPD brain and/or
expressive language development. Several clinical studies have examined aspects of the
mother-child relationship in the pathogenesis of BPD (Arkema, 1988; Paris, Frank,
Buonvino & Bond 1991; Goldberg, 1985; Gunderson, 1980; Walsh, 1977; ZweigFrank, 1991). Despite methodological limitations such as lack of control groups
(Arkema, 1988; Walsh, 1977), reliance on retrospective recall (Goldberg, Mann, Wise,
& Segall, 1985; Paris, Frank, Buonvino, & Bond, 1991; Zweig-Frank & Paris, 1991),
and small sample sizes (Gunderson & Kern, 1980; Walsh, 1977), past BPD research
seems to consistently demonstrate higher rates of maternal abuse, inconsistency or
neglect and over-involvement (Bezirganian, Cohen, & Brook, 1993; Heffernan &
Cloitre, 2000). BPD mothers have also been shown to respond to their infants with less
empathy and differentiation, and view their children in “need gratifying” ways
(Golomb, et al., 1994). Taken together, the pause profile deficits demonstrated for
mother specifically, may be reflective of the impact of BPD patients’ mother-infant
experiences on early brain and/or expressive language development.
Lastly, this is the first known study to analyse a number of pertinent
psychosocial variables such as early life trauma, PTSD, depression and dissociation that
may contribute to expressive language deficits. Study 2 demonstrated a relationship
between childhood physical abuse and reduced syntactic and semantic complexity but
not overall impairment when completing the AAI. No relationship was found between
expressive language deficits and emotional abuse, sexual abuse, emotional neglect or
physical neglect. High levels of stress, such as those induced in physically abusive
environments, have been shown to permanently alter an individuals hormonal response
to stress. Specifically, higher levels of cortisol have been demonstrated in children
exposed to ongoing trauma and anxiety (Music, 2011a). Cortisol has a number of
pernicious effects on the hippocampus (McAuley, et al., 2009) and may provide some
explanation for the above observed relationship between physical abuse and expressive
language deficits.
PTSD symptomatology was associated with overall expressive language
impairment, but not semantic or syntactic deficits in the current sample. Though further
investigations are needed, this result suggests an association between overall language
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impairment and the well-documented over-general memory retrieval deficits observed
in PTSD (McNally, et al., 1995).
Depression and dissociative phenomena were not related to expressive language
impairments in this sample. Though caution in interpreting these results is warranted
given the preliminary nature of the current study, past studies of major depressive
disorder (MDD) and BPD with co-morbid MDD, reveal comparable neurocognitive
performance profiles despite BPD participants demonstrating higher levels of affective
arousal (Fertuck, et al., 2006). Past studies suggest a relationship between dissociation
and avoidance/suppression of negative memories (Cloitre, et al., 1996), which may
impact upon the association between expressive language and dissociation. However,
further larger-scale investigations of depression and dissociation in BPD utilising the
above methodology are required before definitive conclusions can be made.
Importantly, the current study offers additional data validating use of the AAI as
a clinically relevant emotive stimulus for BPD patients, helps to clarify the specific
form of expressive language deficits that are present in BPD by examining pause
profile, and provides preliminary evidence for the impact of pertinent psychosocial
factors such as early life trauma, PTSD, depression and dissociation, on expressive
language impairment.
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Chapter Four
General Discussion

The aims of this thesis were threefold:
1) To examine BPD expressive language disturbances in response to a clinically relevant
emotional stimulus, the Adult Attachment Interview (AAI) (Study 1)
2) To further validate use of the above methodology in an additional BPD sample and
delineate expressive language impairments utilising a neutral comparative condition and
pause analysis (Study 2).
3) To investigate whether psychosocial factors of specific relevance to BPD influence
expressive language impairment (Study 2).

4.1

Integration of Findings
Study 1 found that BPD participants demonstrated significantly more overall

disturbance in expressive language. This finding is consistent with clinical research
supporting the relationship between affectively charged environments and the
emergence of disturbances in expressive language in BPD patients (Blatt & Levy, 2003;
Judd, 2005; Prunetti, et al., 2008). With regard to lexical variables, BPD participants
utilised significantly less function words compared to healthy controls. Specifically,
BPD participants used less first person plural, second person and impersonal pronouns
and more third person singular pronouns. This suggests that, compared to controls, BPD
participants were less able to remain emotionally distant when recalling the emotive
autobiographical material. As anticipated, BPD participants were found to use
significantly more negative emotion (e.g. fear, worry etc.) and anger (e.g. hate, kill)
words, and significantly less positive emotion words such as love, nice, and sweet
compared to controls.
In concert with previous findings regarding expressed emotion and exhibited
cognitive complexity in written texts following traumatic experience (Pennebaker &
Lay, 2002), analysis of content words also revealed that BPD participants use more past
tense verbs and swear words. In contrast, control participants utilised significantly more
future tense verbs. Healthy controls used more cognitive process words overall, and
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BPD participants utilised less insight (e.g. think, know, consider), discrepancy (e.g.
should, would, could) and tentative (e.g. maybe, perhaps, guess) cognitive process
words, in addition to more causation related words (e.g. because, hence, effect). BPD
participants were also found to use less adverbs, conjunctions and quantifiers in
response to the emotive autobiographical stimulus. There were no differences between
BPD participants and controls with regard to the use of spoken categories such as
assents (e.g. agree, ok, yes), non-fluencies (e.g. mm, er, um), and fillers (e.g. blah, you
know, I mean).
Study 1 also revealed that healthy controls utilised more complex sentence
structures compared to BPD participants. No significant differences were found
between BPD participants and controls on semantic complexity scores. In support,
studies have revealed that there are separate fronto-temporal circuits for the processing
of syntactic and semantic information in the left hemisphere (Friederici & Kotz, 2003).
Thus, it is possible that for BPD participants the fronto-temporal networks involved in
the processing of semantic information, in contrast to syntactic information, remain
relatively unaffected by salient emotive stimuli.
Study 2 demonstrated that BPD participants evidenced greater overall deficits in
expressive language compared to controls, during completion of the AAI, but not the
neutral condition. BPD participants also utilised less complex sentence structures
compared to controls when responding to the AAI, but not the neutral condition. These
results lend support for a direct association between the emotive clinical context and the
presence of such expressive language impairment in BPD patients (Prunetti, et al.,
2008). Study 2 also replicated the results from Study 1 with regard to semantic
complexity. That is, no differences were demonstrated between BPD participants and
controls on semantic complexity scores in either the emotive or neutral condition, which
as previously mentioned, appears to support prior neuroimaging research demonstrating
the existence of discrete fronto-temporal circuits for the processing of syntactic and
semantic information in the left hemisphere (Friederici & Kotz, 2003).
Study 2 revealed that BPD participants utilised significantly greater pause
proportions when completing both the AAI and neutral condition, compared to controls.
These results suggest that the timely generation of words and the underlying associated
brain networks may not be sensitive to affective arousal in BPD. Rather, the greater
proportion of BPD pauses may be reflective of developmental disruptions to underlying
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associated brain networks. Study 2 also found that BPD participants used significantly
greater proportions of pauses compared to controls when generating adjectives related
to early relationship with mother. No such differences were found when generating
adjectives related to early relationship with father.
Study 2 revealed an association between childhood physical abuse and reduced
syntactic and semantic complexity but not overall impairment when completing the
AAI. No relationship was found between expressive language impairment and
emotional abuse, sexual abuse, emotional neglect or physical neglect. PTSD
symptomatology was associated with overall expressive language impairment, but not
semantic or syntactic deficits. Though further BPD investigations are required, these
results appear to be in line with the well-documented over-general memory retrieval
deficits observed in PTSD (McNally, et al., 1995). Depression and dissociative
phenomena were not associated with expressive language impairments in this sample.
Results from both studies suggest an association between the emotive
environment and the emergence of disturbances in expressive language in BPD
participants with regard to overall impairment, lexical and syntactic deficits, but not
disturbances in pause profile. The methodology utilised in the current thesis may
therefore offer a promising alternative paradigm for activation of limbico-cortical
pathways during recall of autobiographical memories. Certainly, prior neuroimaging
studies of BPD patients have revealed reduced activation of the prefrontal cortex or
anterior cingulate (Minzenberg, et al., 2008; Schmahl, Vermetten, et al., 2004), in
addition to increased bilateral activation of the amygdala (Donegan, et al., 2003) during
symptom provocation. Such studies provide some support to explain the current
research findings. That is, it is plausible that the disturbances in expressive language
with regard to overall impairment, syntactic and lexical deficits, as demonstrated here in
BPD patients when recalling emotive memories, may relate to dysregulation in both the
prefrontal cortex and connected brain regions such as the amygdala and hippocampus.
In contrast, delays in speech, as shown by BPD participants use of a higher proportion
of pauses in both the neutral and emotive condition, appear to be unaffected by affective
arousal. This suggests that delayed expressive language may represent a trait-like deficit
in BPD that reflects developmental disruptions to underlying associated brain networks.
BPD participants utilised significantly greater proportions of pauses compared to
controls when generating adjectives related to early relationship with mother. No such
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differences were found when generating adjectives related to early relationship with
father. It seems plausible that the neuronal pathways and/or brain regions implicated in
the generation of words encapsulating early memories with mother may be less
functional and/or interconnected, which results in the above observed delays specific to
mother. In further support of this notion, the current research also demonstrated a
relationship between childhood physical abuse and reduced syntactic and semantic
complexity when completing the AAI. High levels of stress induced by physically
abusive environments have been shown to permanently alter an individual’s hormonal
response to stress and impact upon the brain. Specifically, higher levels of cortisol have
been shown to have a harmful effect on the hippocampus (McAuley, et al., 2009).
Lastly, PTSD symptomatology was associated with overall expressive language
impairment, but not semantic or syntactic deficits. Depression and dissociative
phenomena were not related to expressive language impairments. This suggests that
future research focused on trauma related psychosocial variables may offer promise
with regard to improving understanding of the factors that contribute to BPD expressive
language impairments.
In sum:
• BPD participants evidenced greater overall expressive language impairment,
alongside syntactic and lexical simplification in response to the clinically relevant
emotionally salient AAI (Study 1)
• Following the inclusion of a neutral comparator condition, overall expressive
language impairment and syntactic simplification were specifically demonstrated to
be sensitive to affective arousal (Study 2)
• BPD participants utilisation of significantly higher proportions of pauses does not
appear to be specific to affective arousal (i.e. delayed speech was evident across
both conditions for BPD participants) (Study 2)
• Interestingly, BPD participants utilised significantly higher proportions of pauses
compared to controls when speaking about their early relationship with mother, but
not father (Study 2)
• Childhood physical abuse was specifically associated with reduced syntactic and
semantic complexity on the AAI (Study 2)
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•

PTSD symptomatology was associated with overall expressive language
impairment, but not semantic or syntactic deficits on the AAI (Study 2)

4.2

Limitations
Several factors should be considered in evaluating the findings of the present

research:
Chronicity of Sample. The BPD sample was obtained through a university health service collaborative clinic based on publicly funded mental health services.
Because the BPD patient sample was recruited through the public health sector, it is
likely to be representative of more chronic and highly symptomatic cases compared to
those BPD patients who seek treatment through other highly supported private mental
health sectors. Given BPD patients from the private sector are representative of a
different demographic it is plausible that upon investigation these patients may exhibit
less severe expressive language disturbances. It is worth noting however that there was
considerable variability across the two obtained BPD samples in the current research
with regard to indices of illness severity (i.e. social and occupational functioning
measures, number of co-morbid axis I disorders), which may serve to partially address
the above outlined limitation. However, further expressive language studies in BPD
across a variety of service providers are required in order to ascertain whether the
observed deficits differ either in form or severity between private and public sector
samples.
Sample Size. Firstly, the moderate sample size across both studies may limit the
ability of these results to generalise to other BPD samples. A larger sample size may
have also yielded greater detection with regard to the effect of psychosocial factors on
overall expressive language impairment, syntactic and semantic complexity. Thus,
larger studies with greater statistical power are required to both replicate and extend
upon these results. It is worth noting that significant attempts were made to recruit
greater numbers of BPD participants, yet the chronic nature of the disorder and the
difficulties associated with engaging and retaining this population significantly
impacted upon the feasibility of recruiting additional BPD participants. This resulted in
the current sample sizes for both Study 1 (n=20) and Study 2 (n=12). The sample sizes
for both Study 1 and Study 2 are comparable to those utilised in past schizophrenia
65

research focussed on speech and language investigations. That is, sample sizes of
approximately 10 to 12 patients with matched control numbers are common (Covington,
et al., 2007; Docherty, 1995; King, Fraser, Thomas, & Kendell, 1990; Thomas, King, &
Fraser, 1987). Furthermore, with respect to semantic complexity scores, follow-up
analyses revealed a small effect size and indicated that a sample size of over 360
participants would be required to detect a meaningful difference if one existed. It
therefore appears that any difference on semantic complexity scores, if there were one,
would be so subtle that they are probably not meaningful.
Interviewer Bias. There were numerous interviewers involved in the collection
of data for Study 1, whereas there was better interviewer control in Study 2 due to the
use of only one interviewer to collect data for the entire study sample. The
heterogeneity of interviewers for Study 1 could therefore have influenced the results by
effecting fluency or depth of recall during the collection of AAI narratives. Thus, the
impact of interviewer effects requires further investigation.
Methodology. The current limitations in using more advanced technologies to
access underlying brain functioning whilst assessing speech highlight the
appropriateness of the methodology utilised in the current research. However, the
current research uses language as a marker of brain activity, which may be imperfect.
Use of alternative more advanced imaging methods of investigation in future studies
(e.g. fMRI) is therefore desirable and may further complement the results found here.
Yet, due to logistical constraints and monetary costs, the use of such technologies was
not feasible in the current research.
Computerised Language Measures. To date, prior studies using the
computerised language measures in the current research have focussed on patients with
psychosis and dementia (Brown, et al., 2007; Covington, et al., 2006; He, et al., 2007).
The PCAD3 which measures overall impairment in the current research represents the
exception in that extensive empirical research has established the validity and reliability
of its underlying Cognitive and Intellectual Impairment (CI) Scale across a range of
psychological states (Gottschalk, 1994). The current research is the first known
investigation to use the other computerised measures (ShAC, CPIDR & LIWC2007) in
a sample of BPD patients. Therefore, the use of the above measures in a BPD sample
may have altered the validity and reliability of the results.
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Further, the PCAD3, ShAC, CPIDR & LIWC2007 programs were all developed
in America, and are thus based upon assumptions associated with the use of English
language in America and not Australia. Future investigations are therefore necessary to
establish the validity and reliability for use of these programs in both additional
Australian samples and personality disorder samples worldwide. Importantly, the
current research design utilised the above measures across two distinct BPD and control
samples, in order to partially address this limitation and provide preliminary validity
data supporting use of these novel measures in BPD research.
The Process of Recording & Transcription. The accuracy of the semi-automated
language analysis software utilised in both Study 1 and Study 2 was contingent upon
both clear audio recording and precise transcription. Although every effort was made to
ensure that audio recordings were clear and audible, the upsetting nature of the AAI did
appear to impact upon the clarity of the participant’s responses at times. This sometimes
made it difficult for the independent transcriber to decipher and therefore translate the
content into the written transcript. To combat the above limitation, each transcript was
systematically checked against the corresponding audio file by an additional rater prior
to finalising the written transcript. Consequently, despite the human and technological
limitations inherent in the translation of verbal to written content, significant attempts
were made to ensure that the transcripts that were analysed were as accurate as possible
prior to computerised analysis.
Attachment Status. The current research utilised the AAI as a clinically relevant
emotive stimulus for BPD patients. It is worth noting that the AAI is designed to gather
information regarding the interviewee’s attachment status. Though the aims of this
particular research were not focussed on investigating the link between attachment
status (i.e. secure, insecure preoccupied, insecure dismissing, and disorganised) and
expressive language disturbances, this is potentially a fruitful area of research. Future
studies designed to investigate a link between attachment status and the nature and form
of expressive language disturbances across a range of disorders may assist in moving
attachment research forward.
Medication. The current research was not designed to analyse specific details
with regard to medication use. Most of the sample reported using medications (80%).
However, each one of the patients included in the above study was selected because
they were stable and engaged in psychotherapy and the clinician who conducted the
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interviews was satisfied at the time that the patients were not sedated. Additionally,
there is significant doubt around medication compliance in the BPD patient population
considering their lives are often chaotic. Yet, it is unknown to what extent medications
may impact upon expressive language, therefore, future investigations designed to
specifically analyse this relationship may be of interest.

4.3

Implications and Future Directions
The current research highlights the precise expressive language deficits that

BPD patients present within the clinical context and contributes to understanding of the
specific language factors that impact upon history-taking and therapeutic progress. In
particular, the clinically observed difficulties BPD patients have articulating their
emotive states and the quality of their interpersonal relationships, may now be linked to
specific linguistic deficits (i.e. increased overall impairment and reduced syntactic and
lexical complexity) which results in the production of less linguistically detailed
narratives (see Study 1).
The current research also offers insight into the factors which impact upon
expressive language and therefore BPD patients’ capacity to benefit from psychotherapy
and interpersonal relationships. Specifically, Study 2 presents important information
with regard to the likely long-term effects of abuse on brain development and its
contribution to the multiple deficits observed in BPD patients. This has important
implications for therapeutic progress. The finding in study 2 that BPD patients evidence
greater proportions of pauses across both emotive and non-emotive conditions supports
the notion that BPD patients require greater amounts of time to express concepts and
articulate their personal histories. The observed delays in the production of language
may therefore partially explain the demonstrated therapeutic delays in improvement in
the BPD population. This result also further validates the importance and potential value
of BPD patients engaging in longer-term psychotherapy treatments. In support, GiesenBloo and colleagues (2006) demonstrated significant changes in BPD patients’
personality (as revealed by reductions in all BPD symptoms, psychopathologic
dysfunction and increases in quality of life) after a total treatment period of three years.
Levy and colleagues (2006) found significant improvements in BPD patients’ narrative
coherence and reflective functioning following a year-long treatment. Consistent with
this, Linehan also suggests that two rotations of dialectical behaviour therapy (i.e. one
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year of treatment) is necessary to allow BPD patients time to absorb and process
material and subsequently optimally benefit from treatment (Linehan, et al., 2006)..
The results of the current research also have direct implications for
psychotherapy and future research given that the creation of a meaningful narrative is
arguably a central component of positive therapeutic outcome (Music, 2011b).
Importantly, the recent developments in computerised software packages have ensured
that investigation of overall disturbances in expressive language and pause profile, in
addition to lexical, syntactic and semantic complexity are now significantly more
feasible (Gottschalk, et al., 2000). If, via an assessment of an individual’s specific
language deficits (utilising the computerised measures from Study 1 & 2), researchers
were able to identify a patient’s individualised expressive language profile prior to
therapy, then patients may be able to be referred to treatments better suited to targeting
those specific deficits. That is, different treatments may be more efficacious for BPD
patients with certain expressive language profiles. Future studies designed to ascertain
whether specific BPD subtypes exist (based upon expressive language profile) that may
respond distinctively to alternative treatments are of value, given that to date no
pharmacologic or psychosocial treatments have demonstrated efficacy for all aspects of
BPD (Leichsenring, et al., 2011).
Importantly, there is compelling preliminary research that has been conducted
regarding recovery from trauma. Prior studies of expressive language indicate that use
of verbs, emotion words, and cognitive process words (i.e. content words) subtly change
in response to personal or shared traumatic experience (Pennebaker & Lay, 2002; Stone
& Pennebaker, 2002). Furthermore, pronoun shifts and flexibility in pronoun usage has
been shown to be positively correlated with improvements in physical health (Campbell
& Pennebaker, 2002). These results suggest that future studies focussed on investigation
of linguistic components of expressive language over time in a treatment sample, may
provide valuable information with regard to linguistic indices of therapeutic change.
Such studies would indicate whether expressive language improvement occurs
following successful treatment or if the language deficits remain unaffected by the
process of talking therapy.
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4.4

Conclusion
The clinical literature suggests that BPD patients present with impaired memory

and affect regulation alongside reduced capacity to describe mental states in the
therapeutic context. This phenomenon has been linked to research that indicates that the
therapeutic relationship activates the BPD patients’ attachment system, resulting in
emotional dysregulation and expressive language deficits. This thesis sought to identify
the specific expressive language deficits that emerge in response to clinically relevant
emotionally salient stimuli. Study 1 found that BPD patients as compared to controls
evidenced greater levels of overall impairment, in addition to reduced syntactic and
lexical but not semantic complexity scores. Whilst, Study 2 further validated this
finding by demonstrating that the deficits in overall impairment and syntactic
complexity were specifically related to affective arousal in this patient group.
Study 2 also sought to determine whether pause profile differed significantly
between BPD patients and healthy controls. Results indicated that BPD patients utilise
significant greater proportions of pauses across both emotive and non-emotive stimuli.
That is, the delays in speech evidenced in the BPD group appear to reflect a global traitlike deficit, rather than state-dependent disturbance. To further elucidate the above
results, this thesis also sought to determine whether the proportion of pauses utilised by
BPD patients were comparable when completing a key component of the AAI which
requires the generation of adjectives related to early relationship with mother and father.
Results revealed that BPD participants utilised significantly greater proportions of
pauses compared to controls when generating adjectives related to early relationship
with mother. No such differences were found when generating adjectives related to
early relationship with father. These results appear to support the notion that lack of
early affective involvement (involvement often primarily provided by a maternal figure)
disrupts right temporal-frontal and frontal sub-cortical connectivity necessary for
emotion descriptive verbal communication (Schore, 1994). Thus it is plausible that the
brain networks and/or neuronal pathways involved in the generation of words
encapsulating early memories with mother may be less interconnected and/or functional
which results in the observed delays (Bressler & Menon, 2010; Iacoboni, 2005; Music,
2011a).
Overall, the greater proportion of BPD pauses may be more reflective of
70

developmental disruptions to underlying associated brain networks as opposed to a
state-dependent deficit. This notion is partially supported by Study 2 also demonstrating
a link between childhood physical abuse and reduced syntactic and semantic complexity
but not overall impairment when completing the AAI. No relationship was found
between expressive language deficits and emotional abuse, sexual abuse, emotional
neglect or physical neglect. Finally, results also revealed that PTSD symptomatology
was associated with overall expressive language impairment, but not semantic or
syntactic deficits. While depressive and dissociative symptomatology were not
significantly related to expressive language variables.
This is the first known BPD investigation to identify the specific expressive
language deficits that emerge in response to clinically relevant salient stimuli versus
those language deficits that appear to reflect the existence of developmental limitations.
Furthermore, this study provides valuable preliminary information with regard to the
psychosocial factors that impact upon expressive language in BPD.

71

References
American Psychiatric Association. (2000). Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision Washington, DC: American
Psychiatric Association.
Arkema, P. (1988). Bonding in the families of borderline patients. In P. Horton, H.
Gewirtz & K. Kreutter (Eds.), The solace paradigm: An eclectic search for
psychological immunity. New York: International Universities Press.
Arntz, A., Appels, C., & Sieswerda, S. (2000). Hypervigilance in borderline disorder: a
test with the emotional stroop paradigm. Journal of Personality Disorders,
14(4), 366-373.
Austin, M., Mitchell, P., & Goodwin, G. (2001). Cognitive deficits in depression.
British Journal of Psychiatry, 178(3), 200-206.
Austin, M., Mitchell, P., Wilhelm, K., Parker, G., Hickie, I., Brodaty, H., et al. (1999).
Cognitive function in depression: a distinct pattern of frontal impairment in
melancholia? Psychological Medicine, 29(1), 73-85.
Bateman, A., & Fonagy, P. (2004a). Mentalization-based understanding of borderline
personality disorder Psychotherapy for borderline personality disorder:
Mentalisation-based treatment (pp. 55-109). New York: Oxford University
Press.
Bateman, A., & Fonagy, P. (2004b). Psychotherapy for borderline personality disorder:
Mentalization-based treatment. New York: Oxford University Press.
Beblo, T., Saavedra, A., Mensebach, C., Lange, W., Markowitsch, H., Rau, H., et al.
(2006). Deficits in visual functions and neuropsychological inconsistency in
borderline personality disorder. Psychiatry Research, 145(2), 127-135.
Beck, A., & Freeman, A. (1990). Cognitive Therapy of Personality Disorders. New
York: Guildford.
Beck, A., Steer, R., Ball, R., & Ranieri, W. (1996). Comparison of Beck Depression
Inventories- IA and -II in psychiatric outpatients. Journal of Personality
Assessment, 67(3), 588-597.
Beeghly, M., & Cicchetti, D. (1994). Child maltreatment, attachment, and the self
system: emergence of an internal state lexicon in toddlers at high social risk.
Development & Psychopathology, 6(1), 5-30.
72

Bender, D., Dolan, R., Skodol, A., Sanislow, C., Dyck, I., McGlashan, T., et al. (2001).
Treatment utilization by patients with personality disorders. The American
Journal of Psychiatry, 158(2), 295-302.
Bender, D., & Skodol, A. E. (2007). Borderline personality as a self-other
representational disturbance. Journal of Personality Disorders, 21(5), 500-517.
Bezirganian, S., Cohen, P., & Brook, J. (1993). The impact of mother-child Interaction
on the development of borderline personality disorder. American Journal of
Psychiatry, 150(12), 1836-1842.
Biernacki, P., & Waldorf, D. (1981). Snowball sampling: Problems and techniques of
chain referral sampling. Sociological Methods Research, 10(2), 141-163.
Blatt, S., & Levy, K. (2003). Attachment theory, psychoanalysis, personality
development, and psychopathology. Psychoanalytic Inquiry, 23(1), 102-150.
Bouchard, M., Target, M., Lecours, S., Fonagy, P., Tremblay, L., Schachter, A., et al.
(2008). Mentalization in adult attachment narrative: Reflective functioning,
mental states and affect elaboration compared. Psychoanalytic Psychology,
25(1), 47-66.
Bourke, M., & Grenyer, B. (2010). Psychotherapists’ response to Borderline Personality
Disorder: A Core Conflictual Relationship Theme analysis. Psychotherapy
Research, 20(6), 680-691.
Bowlby, J. (1988). A secure base: Clinical applications of attachment theory. United
Kingdom: Tavistock/Routledge.
Bremner, J., Randall, P., & Vermetten, E. (1997). Magnetic resonance imaging-based
measurement of hippocampal volume in posttraumatic stress disorder related to
childhood physical and sexual abuse—a preliminary report. Biological
Psychiatry, 41(1), 23-32.
Bressler, S., & Menon, V. (2010). Large-scale brain networks in cognition: emerging
methods and principles. Trends in Cognitive Science, 14, 277-290.
Brodsky, B., Cloitre, M., & Dulit, R. (1995). Relationship of dissociation to selfmutilation and childhood abuse in borderline personality disorder. American
Journal of Psychiatry, 152(12), 1788-1792.
Brown, C., Snodgrass, T., Kemper, S., Herman, R., & Covington, M. (2007). Automatic
measurement of propositional idea density from part-of-speech tagging.
Behavior Research Methods, 40(2), 540-545.

73

Bryant, R. (2007). Does dissociation further our understanding of PTSD? Journal of
Anxiety Disorders, 21(2), 183-191.
Bucci, W. (2000). The need for a 'psychoanalytic psychology' in the cognitive science
field. Psychoanalytic Psychology, 17(2), 203-224.
Bucci, W. (2001). Pathways to emotional communication. Psychoanalytic Inquiry: A
Topical Journal for Health Professionals, 21(1), 40-70.
Buchheim, A., Erk, S., George, C., Kachele, H., Kircher, T., Martius, P., et al. (2008).
Neural correlates of attachment trauma in borderline personality disorder: A
functional

magnetic

resonance

imaging

study.

Psychiatry

Research

Neuroimaging, 163, 223-235.
Busch, F., Milrod, B., Rudden, M., Shapiro, T., Roiphe, J., Singer, M., et al. (2001).
How treating psychoanalysts respond to psychotherapy research constraints.
Journal of the American Psychoanalytic Association, 49, 961-983.
Campbell, R., & Pennebaker, J. (2002). The secret life of pronouns: flexibility in
writing style and physical health. Psychological Science, 14(1), 60-65.
Carlson, E. (2001). Psychometric study of a brief screen for PTSD: Assessing the
impact of multiple traumatic events. Assessment, 8(4), 431-441.
Carter, P., & Grenyer, B. (In Press). Expressive language disturbance in borderline
personality disorder in response to emotional autobiographical stimuli. Journal
of Personality Disorders.
Cassiday, K., McNally, R., & Zeitlin, S. (1992). Cognitive processing of trauma cues in
rape victims with posttraumatic stress disorder. Cognitive Therapy and
Research, 16(3), 283-295.
Cheung, H., & Kemper, S. (1992). Competing complexity metrics and adults’
production of complex sentences. Applied Psycholinguistics, 13, 53–76
Clarkin, J., Hull, J., & Hurt, S. (1993). Factor structure of borderline personality
disorder criteria. Journal of Personality Disorders, 7(22), 137-143.
Clarkin, J., Levy, K., Lenzenweger, M., & Kernberg, O. (2007). Evaluating three
treatments for borderline personality disorder: A multiwave study. American
Journal of Psychiatry, 164(6), 922-928.
Clarkin, J., Lezenweger, M., Yeomans, F., Levy, K., & Kernberg, O. (2007). An object
relations model of borderline pathology. Journal of Personality Disorders,
21(5), 474-499.

74

Clifton, A., & Pilkonis, P. (2007). Evidence for a single latent class of Diagnostic and
Statistical Manual of Mental Disorders borderline personality pathology.
Comprehensive Psychiatry, 48, 70-78.
Cloitre, M., Cancienne, J., Brodsky, B., Dulit, R., & Perry, S. (1996). Memory
performance among women with parental abuse histories: Enhanced directed
forgetting or directed remembering? Journal of Abnormal Psychology, 105(2),
204-211.
Conway, M., & Pleydell-Pearce, C. (2000). The construction of autobiographical
memories in the self-memory system. Psychological Review, 107(2), 261-288.
Coster, W., Gersten, M., Beeghly, M., & Cicchetti, D. (1989). Communicative
functioning in maltreated toddlers. Developmental Psychology, 25(6), 10201029.
Covington, M., He, C., & Brown, C. (2006). How complex is that sentence? A proposed
revision of the Rosenberg and Abbeduto D-Level Scale, Research Report 200601, CASPR Project: Artificial Intelligence Centre, University of Georgia.
Covington, M., He, C., Brown, C., Naci, L., McClain, J., Fjordbak, B., et al. (2005).
Schizophrenia and the structure of language: the linguist's view. Schizophrenia
Research 77(1), 85-98.
Covington, M., Riedel, W., Brown, C., He, C., Morris, E., Weinstein, S., et al. (2007).
Does ketamine mimic aspects of schizophrenia speech? Journal of
Psychopharmacology, 21(3), 338-346.
De Bonis, M., De Boeck, P., Lida-Pulik, H., Hourtane, M., & Feline, A. (1998). Selfconcept and mood: A comparative study between depressed patients with and
without borderline personality disorder. Journal of Affective Disorders, 48(2-3),
119-197.
de Roten, Y., Drapeau, M., Stigle, M., & Despland, J. (2004). Yet another look at the
CCRT: The relation between core conflictual relationship themes and defensive
functioning. Psychotherapy Research, 14(2), 252-260.
DeLisi, L. (2001). Speech disorder in schizophrenia. Schizophrenia Bulletin, 27(3), 481496.
Diamond, D., Stovall-McClough, C., Clarkin, J., & Levy, K. (2003). Patient-therapist
attachment in the treatment of borderline personality disorder. Menninger Clinic,
67(3), 227-259.

75

Dinn, W., Harris, C., Auycicegi, A., Greene, P., Kirkley, S., & Reilly, C. (2004).
Neurocognitive function in borderline personality disorder. Progress in NeuroPsychopharmacology & Biological Psychiatry, 28(2), 329-341.
Distel, M., Trull, T., Derom, C., Thiery, E., Grimmer, M., Martin, N., et al. (2008).
Heritability of borderline personality disorder features is similar across three
countries. Psychological Medicine, 38(9), 1219-1229.
Docherty, N. (1995). Expressed emotion in language disturbances in parents of stable
schizophrenic patients. Schizophrenia Bulletin, 21(3), 411-418.
Domes, G., Winter, B., Schnell, K., Vohs, K., Fast, K., & Herpetz, S. (2006). The
influence of emotions on inhibitory functioning in borderline personality
disorder. Psychological Medicine, 36(8), 1163-1172.
Donegan, N., Sanislow, C., Blumberg, H., Fulbright, R., Lacadie, C., Skudlarski, P., et
al. (2003). Amygdala Hyperreactivity in Borderline Personality Disorder:
Implications for Emotional Dysregulation. Biological Psychiatry, 54(11), 12841293.
Driessen, M., Beblo, T., Mertens, M., Piefke, M., Rulkoetter, N., Silva-Saavedra, A., et
al. (2004). Posttraumatic stress disorder and fMRI activation patterns of
traumatic memory in patients with borderline personality disorder. Biological
Psychiatry, 55(6), 603-611.
Druks, J. (2002). Verbs and nouns: A review of the literature. Journal of
Neurolinguistics, 15(3-5), 289-315.
Ellason, J. W., Ross, C. A., Mayran, L. W., & Sainton, K. (1994). Convergent validity
of the new form of the DES. Dissociation, 7(2), 101-103.
Elliot, R., Baker, S., Rogers, R., O'Leary, D., Paykel, E., Frith, C., et al. (1997).
Prefrontal dysfunction in depressed patients performing a complex planning
task: a study using positron emission tomography. Psychological Medicine,
27(4), 931-942.
Famularo, R., Kinscherff, R., & Fenton, T. (1991). Posttraumatic Stress Disorder among
Children Clinically Diagnosed as Borderline Personality Disorder. Journal
Nervous Mental Disorders, 179(7), 428-431.
Fertuck, E., Bucci, W., Blatt, S., & Ford, R. (2004). Verbal representation and
therapeutic change among anaclitic and introjective inpatients. Psychotherapy:
Theory, Research, Practice, Training, 41(1), 13-25.

76

Fertuck, E., Marsano-Jozefowicz, S., Stanley, B., Tryon, W., Oquendo, M., Mann, J., et
al. (2006). The impact of borderline personality disorder and anxiety on
neuropsychological performance in major depression. Journal of Personality
Disorders, 20(1), 55-70.
First, M., Gibbon, M., Spitzer, R., Williams, J., & Benjamin, L. (1994). Structured
clinical interview for DSM-IV Axis II personality disorders (SCID-II, Version
2.0). New York, NY: Biometrics Research Department.
First, M., Spitzer, R., Gibson, M., & Williams, J. (1996). Structured Clinical Interview
for DSM-IV Axis I Disorders, Patient Ed, SCID I/P, Version 2.0. Washington,
DC: American Psychiatric Association.
Fischer-Kern, M., Schuster, P., Kapusta, N., Tmej, A., Buccheim, A., Rentrop, M., et al.
(2010).

The

relationship

between

personality

organisation,

reflective

functioning, and psychiatric classification in borderline personality disorder.
Psychoanalytic Psychology, 27(4), 395-409.
Fonagy, P. (2002). Affect regulation mentalization, and the development of the self New
York: Other Press.
Fossati, A., Madeddu, F., & Maffei, C. (1999). Borderline personality disorder and
childhood sexual abuse: a meta-analytic study. Journal of Personality Disorders,
13(3), 268-280.
Fossati, A., Maffei, C., Bagnato, M., Donati, D., Namia, C., & Novella, L. (1999).
Latent structure analysis of DSM-IV borderline personality disorder criteria.
Comprehensive Psychiatry, 40, 72-79.
Friederici, A., & Kotz, S. (2003). The brain basis for syntactic processes: functional
imaging and lesion studies. NeuroImage, 20(Suppl. 1), S8-S17.
Gabbard, G. (2005). Mind, brain, and personality disorders. American Journal of
Psychiatry, 162(4), 648-655.
George, A., Kaplan, N., & Main, M. (1984/1985/1996). Attachment interview for
adults. Unpublished manuscripts. University of California, Berkeley.
Giedd, J. (2003). The anatomy of mentalization: A view from developmental
neuroimaging. Bulletin of the Menninger Clinic, 67(2), 132-142.
Giesen-Bloo, J., van Dyck, R., Spinhoven, S., van Tilburg, W., Dirksen, C., van Asselt,
T., et al. (2006). Outpatient psychotherapy for borderline personality disorder:
randomized

trial

of

schema-focused

therapy

vs.

transference-focused

psychotherapy Archives of General Psychiatry, 63(6), 649- 658.
77

Goldberg, R., Mann, L., Wise, T., & Segall, E. (1985). Parental qualities as perceived
by borderline personality disorders. Hillside Journal of Clinical Psychiatry, 7,
134-140.
Golomb, A., Ludolph, P., Westen, D., Block, J., Maurer, P., & Wiss, F. (1994).
Maternal empathy, family chaos, and the etiology of borderline personality
disorder. Journal of the American Psychoanalytic Association, 42, 525-548.
Gottschalk, L. (1994). The development, validation, and applications of a computerised
measurement of cognitive impairment from the content analysis of verbal
behaviour. Journal of Clinical Psychology, 50(3), 349-361.
Gottschalk, L., & Bechtel, R. (1995). Artificial intelligence and the computerization of
the content analysis of natural language. Computer Methods and Programs in
Biomedicine, 47, 123-130.
Gottschalk, L., Bechtel, R., Maguire, G., Harrington, D., Levinson, D., Franklin, D., et
al. (2000). Computerised measurement of cognitive impairment and associated
neuropsychiatric dimensions. Comprehensive Psychiatry, 41(5), 326-333.
Gottschalk, L., Eckardt, M., Pautler, C., Wolf, R., & Terman, S. (1983). Cognitive
impairment scales derived from verbal samples. Comprehensive Psychiatry,
24(1), 6-19.
Grafman, J., Thompson, K., Weingartner, H., Martinez, R., Lawlor, B., & Sunderland,
T. (1991). Script generation as an indicator of knowledge representation in
patients with Alzheimer's disease. Brain & Language, 40(3), 344-358.
Grant, B., Chou, P., Goldstein, R., Huang, B., Stinson, F., Saha, T., et al. (2008).
Prevalence, correlates, disability and comorbidity of DSM-IV borderline
personality disorder: results from the wave 2 national epidemiologic survey on
alcohol and related conditions. Journal of Clinical Psychiatry, 69(4), 533-545.
Greenberg, D., & Rubin, D. (2003). The neuropsychology of autobiographical memory.
Cortex, 39(4-5), 687-728.
Gullestad, F., & Wilberg, T. (2011). Change in reflective functioning during
psychotherapy- A single-case study. Psychotherapy Research, 21(1), 97-111.
Gunderson, J. (1996). The borderline patient's intolerance of aloneness: Insecure
attachments and therapist availability. American Journal of Psychiatry, 153(6),
752-758.
Gunderson, J. (2009). Borderline Personality Disorder: Ontogeny of a Diagnosis. The
American Journal of Psychiatry, 166(5), 530.
78

Gunderson, J., & Kern, J. (1980). The families of borderlines: a comparative study.
Archives of General Psychiatry, 37, 27-33.
Gunderson, J., & Phillips, K. (1991). A current view of the interface between borderline
personality disorder and depression. American Journal of Psychiatry, 148(8),
967-975.
Gunderson, J., & Sabo, A. (1993). The Phenomenological and Conceptual Interface
Between Borderline Personality Disorder and PTSD. American Journal of
Psychiatry, 150(1), 19-27.
Harvey, A., Bryant, R., & Dang, S. (1998). Autobiographical memory in acute stress
disorder. Journal of Consulting and Clinical Psychology, 66(3), 500-506.
He, C., Weinstein, S., & Covington, M. (2007). Using text analysis software in
schizophrenia research. Schizophrenia Bulletin, 33, 522.
Heffernan, K., & Cloitre, M. (2000). A comparison of posttraumatic stress disorder with
and without borderline personality disorder among women with a history of
childhood sexual abuse: Etiological and clinical characteristics. Journal of
Nervous and Mental Disease, 188, 589-595.
Herman, J., Perry, J., & van der Kolk, B. (1989). Childhood Trauma in Borderline
Personality Disorder. American Journal of Psychiatry, 146(4), 490-495.
Herpertz, S., Dietrich, T., Wenning, B., Krings, T., Erberich, S., Willmes, K., et al.
(2001). Evidence of abnormal amygdala functioning in borderline personality
disorder: a functional MRI study. Biological Psychiatry, 50(4), 292-298.
Hesse, E. (1999). The adult attachment interview: historical and current perspectives. In
J. Cassidy, P. R. Shaver & M. Main (Eds.), Handbook of Attachment (pp. 395433). New York: Guilford.
Hodges, S. (2003). Borderline Personality Disorder and Posttraumatic Stress Disorder:
Time for Integration? Journal of Counseling and Development 81(4), 409-417.
Hoover, D. (2005). Word frequency, statistical stylistics, and authorship attribution.
Lancaster, UK: AHRC ICT Methods Network Expert Seminar on Linguistics.
Iacoboni, M. (2005). Understanding others: Imitation, language and empathy.
Cambridge, MA: MIT Press.
Ito, Y., Teicher, M., Glod, C., & Ackerman, E. (1998). Preliminary evidence for
aberrant cortical development in abused children: a quantitative EEG study. The
Journal of Neuropsychiatry and Clinical Neurosciences, 10(3), 298-307.

79

Jackendoff, R. (2002). Foundations of language: brain, meaning, grammar, evolution.
Oxford: Oxford University Press.
Jackson, D., Malmstadt, J., Larson, C., & Davidson, R. (2000). Suppression and
enhancement of emotional responses to unpleasant pictures. Psychophysiology,
37(4), 515-522.
Jacobson, E. (1964). The self and the object world. New York: International
Universities Press.
Jones, B., Heard, H., Startup, M., Swales, M., Williams, J., & Jones, R. (1999).
Autobiographical memory and dissociation in borderline personality disorder.
Psychological Medicine, 29(6), 1397-1404.
Judd, P. (2005). Neurocognitive impairment as a moderator in the development of
borderline personality disorder. Development & Psychopathology, 17(4), 11731196.
Judd, P., & McGlashan, T. (2002). A developmental model of borderline personality
disorder: Understanding variations in course and outcome. Washington DC:
American Psychiatric Publishing.
Juengling, F., Schmahl, C., Heblinger, B., Ebert, D., Bremner, J., Gostomzyk, J., et al.
(2003). Positron emission tomography in female patients with borderline
personality disorder. Journal of Psychiatric Research, 37(2), 109-115.
Kaan, E., & Swaab, T. (2002). The brain circuitry of syntactic comprehension. Trends
in Cognitive Science, 6(8), 350-356.
Kangas, M., Henry, J., & Bryant, R. (2005). A prospective study of autobiographical
memory and posttraumatic stress disorder following cancer. Journal of
Consulting and Clinical Psychology, 73(2), 293-299.
Kaspi, S., McNally, R., & Amir, N. (1995). Cognitive processing of emotional
information in posttraumatic stress disorder. Cognitive Therapy and Research,
19(4), 433-444.
Kemper, S., Thompson, M., & Marquis, J. (2001). Longitudinal change in language
production: effects of aging and dementia on grammatical complexity and
propositional content. Psychology and Aging, 16(4), 600-614.
Kernberg, O. (1980). Internal world and external reality: object relations theory
applied. New York: Jason Aronson.
Kernberg, O. F. (1968). The treatment of patients with borderline personality
organisation. International Journal of Psycho-analysis, 49, 600-618.
80

Kindt, M., & Van den Hout, M. (2003). Dissociation and memory fragmentation:
experimental effects on meta-memory but not actual memory performance.
Behaviour Research and Therapy, 41(2), 167-178.
King, K., Fraser, W., Thomas, P., & Kendell, R. (1990). Reexamination of the language
of psychotic subjects. British Journal of Psychiatry, 156, 211-215.
Kintsch, W., & Keenan, J. (1973). Reading rate and retention as a function of the
number of the propositions in the base structure of sentences. Cognitive
Psychology, 5(3), 257-274.
Kircher, T., Brammer, M., Levelt, W., Bartels, M., & McGuire, P. (2004). Pausing for
thought: engagement of the left temporal cortex during pauses in speech.
NeuroImage, 21(1), 84-90.
Kircher, T., Brammer, M., Tous-Andreu, N., Williams, S., & McGuire, P. (2001).
Engagement of right temporal cortex during processing of linguistic context.
Neuropsychologia 39(8), 798-809.
Kircher, T., Oh, T., Brammer, M., & McGuire, P. (2005). Neural correlates of syntax
production in schizophrenia. British Journal of Psychiatry, 186(3), 209-214.
Klein, M. (1957). Envy and gratitude. New York: Basic books.
Klonsky, E. (2008). What is emptiness? Clarifying the 7th criterion for borderline
personality disorder. Journal of Personality Disorders, 22(4), 418-426.
Kunert, H., Druecke, H., Sass, H., & Herpertz, S. (2003). Frontal lobe dysfunctions in
borderline personality disorder? Neuropsychological findings. Journal of
Personality Disorders, 17(6), 497-509.
Kuyken, W., & Brewin, C. (1995). Autobiographical memory functioning in depression
and reports of early abuse. Journal of Abnormal Psychology, 104(4), 585–591.
Lecours, S., & Bouchard, M. (2011). Verbal elaboration of distinct affect categories and
BPD symptoms. Psychology and Psychotherapy, 84(1), 26-41.
LeDoux, J. (2000). Emotion circuits in the brain. Annual Review of Neuroscience, 23,
155-184.
LeDoux, J., Romanski, L., & Xagoraris, A. (1991). Indelibility of subcortical emotional
memories. Journal of Cognitive Neurosciences, 1(3), 238-243.
Leichsenring, F., Leibing, E., Kruse, J., New, A., & Leweke, F. (2011). Borderline
personality disorder. Lancet, 377(9759), 74-84.
Lenzenweger, M., Clarkin, J., Fertuck, E., & Kernberg, O. (2004). Executive
neurocognitive functioning and neurobehavioural systems indicators in
81

borderline personality disorder: a preliminary study. Journal of Personality
Disorders 18(5), 421-438.
Lenzenweger, M., Lane, M., Loranger, A., & Kessler, R. (2007). Personality disorders
in the National Comorbidity Survey replication. Biological Psychiatry, 62(6),
553-564.
Levy, K., Edell, W., & McGlashan, T. (2007). Depressive experiences in in-patients
with borderline personality disorder. Psychiatric Quarterly, 78(2), 129-143.
Levy, K., Meehan, K., Kelly, K., Reynoso, J., Weber, M., Clarkin, J., et al. (2006).
Change in attachment patterns and reflective function in a randomised control
trial of transference-focused psychotherapy for borderline personality disorder
Journal of Consulting and Clinical Psychology, 74(6), 1027-1040.
Lewis, K., & Grenyer, B. (2009). Borderline personality or complex posttraumatic
stress disorder? An update on the controversy. Harvard Review of Psychiatry,
17(5), 322-328.
Lieb, K., Zanarini, M., Schmahl, C., Linehan, M., & Bohus, M. (2004). Borderline
personality disorder. Lancet, 364(9432), 453-461.
Linehan, M. (1993). Cognitive-behavioural treatment for borderline personality
disorder. New York: The Guildford Press.
Linehan, M., Comtois, K., Murray, A., Brown, M., Gallop, R., Heard, H., et al. (2006).
Two-year randomized controlled trial and follow-up of dialectical behaviour
therapy vs therapy by experts for suicidal behaviours and borderline personality
disorder. Archives of General Psychiatry, 63(7), 757-766.
Luria, A. (1973). The working brain. New York: Basic Books.
MacLeod, C., & Mathews, A. (1988). Anxiety and the allocation of attention to threat.
Quarterly Journal of Experimental Psychology: Section A, 40, 653-670.
Maffei, C. (2005). Borderline personality disorder: from clinical heterogeneity to
diagnostic coherence. In M. Maj, H. Akiskal, J. Mezzich & O. A (Eds.),
Personality disorders (pp. 248-250). Chichester, England: Wiley & Sons.
Main, M. (1995). Recent studies in attachment. In S. Goldberg, R. Muir & J. Kerr
(Eds.), Attachment theory: Social, developmental, and clinical perspectives (pp.
467–474). Hillsdale, N: Analytic Press.
Mathews, A., MacLeod, C., & (1994). Cognitive approaches to emotion and emotional
disorders. Annual Review of Psychology, 45, 25-50.

82

McAuley, M., Kenny, R., Kirkwood, T., Wilkinson, D., Jones, J., & Miller, V. (2009).
A mathematical model of ageing-related and cortisol induced hippocampal
dysfunction. BMC neuroscience, 10(1), 10-26.
McNally, R. (2003). Remembering trauma. Cambridge, MA: Belknap Press.
McNally, R., English, G., & Lipke, H. (1993). Assessment of intrusive cognition in
PTSD: use of the modified stroop paradigm. Journal of Traumatic Stress, 6(1),
33-41.
McNally, R., Lasko, N., Macklin, M., & Pitman, R. (1995). Autobiographical memory
disturbance in combat-related posttraumatic stress disorder. Behavioural
research and therapy, 33(66), 619-630.
McNally, R., Litz, B., Prassas, A., Shin, L., & Weathers, F. (1994). Emotional priming
of autobiographical memory in post-traumatic stress disorder. Cognition and
Emotion, 8(4), 351-367.
Meares, R., Stevenson, J., & Gordon, E. (1999). A Jacksonian and biopsychosocial
hypothesis concerning borderline personality disorder. Australian and New
Zealand Journal of Psychiatry, 33(6), 831-840.
Merganthaler, E. (1996). Emotion-abstraction patterns in verbatim protocols: a new way
of describing therapeutic process. Journal of Consulting and Clinical
Psychology, 64(6), 1306-1315.
Merganthaler, E., & Stinson, C. (1992). Psychotherapy transcription standards.
Psychotherapy Research, 2(2), 125-142.
Metcalfe, J., & Jacobs, W. (1996). A "hot system/cool system" view of memory under
stress. PTSD Research Quarterly, 7(2), 1-3.
Minzenberg, M., Fan, J., New, A., Tang, C., & Siever, L. (2008). Frontolimbic
structural changes in borderline personality disorder. Journal of Psychiatric
Research, 42(9), 727-733.
Monarch, E., Saykin, A., & Flashman, L. (2004). Neuropsychological impairment in
borderline personality disorder. Psychiatric Clinics of North America, 27(1), 6782.
Music, G. (2011a). Biology and the brain. In G. Music (Ed.), Nurturing Natures. Hove
& New York: Psychology Press.
Music, G. (2011b). Empathy, self and other minds. In G. Music (Ed.), Nurturing
natures. Hove & New York: Psychology Press.

83

Naismith, S., Hickie, I., Turner, K., Little, C., Winter, V., Ward, P., et al. (2003).
Neuropsychological performance in patients with depression is associated with
clinical, etiological and genetic risk factors. Journal of Clinical and
Experimental Neuropsychology, 25(6), 866-877.
Nelson, H. (1982). National Adult Reading Test (NART)-Test Manual. Windsor, UK:
NFER Nelson.
O'Leary, K., Brouwers, P., Gardner, D., & Cowdry, R. (1991). Neuropsychological
testing in patients with borderline personality disorder. American Journal of
Psychiatry, 148(1), 106-111.
Ogata, S., Silk, K., Goodrich, S., Lohr, N., Weston, D., & Hill, E. (1990). Childhood
sexual and physical abuse in adult patients with borderline personality disorder.
American Journal of Psychiatry, 147(8), 1008-1013.
Paris, J., Frank, H., Buonvino, M., & Bond, M. (1991). Recollections of parental
behavior and axis II cluster diagnosis. Journal of Personality Disorders, 5, 102106.
Pennebaker, J., & Chung, C. (2008). Computerized text analysis of Al-Qaeda
transcripts. In K. Krippendorff & M. Bock (Eds.), A content analysis reader.
CA: Sage: Thousand Oaks.
Pennebaker, J., Chung, C., Ireland, M., Gonzales, A., & Booth, R. (2007). Linguistic
Inquiry and Word Count (LIWC): LIWC2007. Mahwah: Lawrence Erlbaum
Associates.
Pennebaker, J., & Francis, M. (1996). Cognitive, emotional, and language processes in
disclosure. Cognition and Emotion, 10(6), 601-626.
Pennebaker, J., & Lay, T. (2002). Language use and personality during crises: analyses
of major Rudolph Giuliani's press conferences. Journal of research in
personality, 36(3), 271-282.
Pennebaker, J., Mehl, M., & Niederhoffer, K. (2003). Psychological aspects of natural
language use: our words, our selves. Annual Review of Psychology, 54, 547-577.
Pennebaker, J., & Seagal, J. (1999). Forming a story: the health benefits of narrative.
Journal of Clinical Psychology, 55(10), 1243-1254.
Prunetti, E., Framba, R., Barone, L., Fiore, D., Sera, F., & Liotti, G. (2008). Attachment
disorganisation and borderline patients' metacognitive responses to therapists'
expressed understanding of their states of mind: a pilot study. Psychotherapy
Research, 18(1), 28-36.
84

Rauch, S., Van der Kolk, B., Fisler, R., NM, A., Orr, S., Savage, C., et al. (1996). A
symptom provocation study of posttraumatic stress disorder using positron
emission tomography and script-driven imagery. Archives of General
Psychiatry, 53(5), 380-387.
Rogers, J., Widiger, T., & Krupp, A. (1995). Aspects of depression associated with
borderline personality disorder. American Journal of Psychiatry, 152(2), 268270.
Ruocco, A. (2005). The neuropsychology of borderline personality disorder: a metaanalysis and review. Psychiatry Research, 137(3), 191-202.
Sanislow, C., Grilo, C., Morey, L., Bender, D., Skodol, A., Gunderson, J., et al. (2002).
Confirmatory factor analysis of DSM-IV criteria for borderline personality
disorder: findings from the collaborative longitudinal personality disorders
study. The American Journal of Psychiatry, 159, 284-290.
Sar, V., Akyuz, G., Kugu, N., Ozturk, E., & Ertem-Vehid, H. (2006). Axis I dissociative
disorder comorbidity in borderline personality disorder and reports of childhood
trauma. Journal of Clinical Psychiatry, 67(10), 1583-1590.
Schmahl, C., Bernet, M., Ebner, U., Simms, T., Sanislow, C., Vermetten, E., et al.
(2004). Psychophysiological reactivity to traumatic and abandonment scripts in
borderline personality and posttraumatic stress disorders: a preliminary report.
Psychiatry Research 126(1), 33-42.
Schmahl, C., Elzinga, B., Vermetten, E., Sanislow, C., McGlashan, T., & Bremner, J.
(2003). Neural correlates of memories of abandonment in women with and
without borderline personality disorder. Society of Biological Psychiatry, 54(2),
142-151.
Schmahl, C., Vermetten, E., Elzinga, B., & Bremner, J. (2004). A positron emission
tomography study of memories of childhood abuse in borderline personality
disorder. Biological Psychiatry, 55(7), 759-765.
Schore, A. (1994). Affect regulation and the origin of the self: the neurobiology of
emotional development Hillsdale, NJ: L. Erlbaum Associates.
Schore, A. (2002). Dysregulation of the right brain: a fundamental mechanism of
traumatic attachment and the psychopathogenesis of posttraumatic stress
disorder. Australian and New Zealand Journal of Psychiatry, 36(1), 9-30.
Schore, A. (2009). Relational trauma and the developing right brain. Annals of the New
York Academy of Sciences, 1159(1), 189-203.
85

Schwartz, R., & Welding, H. (2003). Countertransference reactions towards specific
client populations: a review of empirical literature. Psychological Reports, 92
(2), 651-654.
Shearer, S. (1994). Dissociative phenomena in women with borderline personality
disorder. American Journal of Psychiatry, 151(9), 1324-1328.
Shin, L., Kosslyn, S., McNally, R., Alpert, N., Thompson, W., Rauch, S., et al. (1997).
Visual imagery and perception in posttraumatic stress disorder. A positron
emission tomographic investigation. Archives of General Psychiatry, 54(3), 233241.
Shin, L., McNally, R., Kosslyn, S., Thompson, W., Rauch, S., Alpert, N., et al. (1999).
Regional Cerebral Blood Flow During Script-Driven Imagery in Childhood
Sexual Abuse-Related PTSD: A PET Investigation American Journal of
Psychiatry, 156(4), 575-584.
Sieswerda, S., & Arntz, A. (2007). Successful psychotherapy reduces hypervigilance in
borderline personality disorder. Behavioural and Cognitive Psychotherapy,
35(4), 387-402.
Sieswerda, S., Arntz, A., Mertens, I., & Vertommen, S. (2006). Hypervigilance in
patients with borderline personality disorder: specificity, automaticity, and
predictors. Behaviour Research and Therapy, 45(5), 1011-1024.
Simeon, D., Nelson, D., Elias, R., Greenberg, J., & Hollander, E. (2003). Relationship
of personality to dissociation and childhood trauma in borderline personality
disorder. CNS Spectrums, 8(10), 755-757.
Skodol, A., Gunderson, J., Pfohl, B., Widiger, T., Livesley, W., & Siever, L. (2002).
The borderline diagnosis I: psychopathology, comorbidity, and personality
structure. Society of Biological Psychiatry, 51(12), 936-950.
Snowdon, D., Kemper, S., Mortimer, J., Greiner, L., Wekstein, D., & Markesbery, W.
(1996). Linguistic ability in early life and cognitive function and Alzheimer's
Disease in late life: findings from the Nun Study. JAMA, 275(7), 528-532.
Soloff, P., Meltzer, C., Becker, C., Greer, P., Kelly, T., & Constantine, D. (2003).
Impulsivity and prefrontal hypometabolism in borderline personality disorder.
Psychiatry Research Neuroimaging, 123(3), 153-163.
Spreen, O., & Strauss, E. (Eds.). (1998). A compendium of neuropsychological tests:
administration, norms, and commentary (2nd ed.). New York: Oxford
University Press.
86

Sprock, J., Radar, T., Kendall, J., & Yoder, C. (2000). Neuropsychological functioning
in patients with borderline personality disorder. Journal of Clinical Psychology,
56(12), 1587-1600.
Stern, A. (1938). Psychoanalytic investigation and therapy in the borderline group of
neuroses. Psychoanalytic Quarterly, 7, 467-489.
Stern, D. (1985). The interpersonal world of the infant: a view from psychoanalysis and
developmental psychology. New York: Basic Books.
Stone, L., & Pennebaker, J. (2002). Trauma in real time: talking and avoiding online
conversations about the death of Princess Diana. Basic and Applied Social
Psychology, 24(3), 172-182.
Sutherland, K., & Bryant, R. (2008). Autobiographical memory and the self-memory
system in posttraumatic stress disorder. Journal of Anxiety Disorders, 22(3),
555-560.
Swirsky-Sacchetti, T., Gorton, G., Samuel, S., Sobel, R., Genetta-Wadley, A., &
Burleigh, B. (1993). Neuropsychological function of borderline personality
disorder. Journal of Clinical Psychology, 49(3), 385-396.
Teicher, M., Glod, C., Surrey, J., & Swett, C. (1993). Early Childhood Abuse and
Limbic System Ratings in Adult Psychiatric Outpatients. Journal of
Neuropsychiatry and Clinical Neurosciences, 5(3), 301-306.
Thomas, P., Kearney, G., Napier, E., Ellis, E., Leudar, I., & Johnston, M. (1996). The
reliability and characteristics of the brief syntactic analysis. British Journal of
Psychiatry, 168, 334-343.
Thomas, P., King, K., & Fraser, W. (1987). Positive and negative symptoms of
schizophrenia and linguistic performance. Acta Psychiatrica Scandinavia, 76(2),
144-151.
van der Kolk, B. (2002). Trauma and memory. Psychiatry and Clinical Neurosciences,
52(S5), S97-S109.
van der Kolk, B., & Fisler, R. (1995). Dissociation and the fragmentary nature of
traumatic memories: Overview and exploratory study. Journal of Traumatic
Stress, 8(4), 505-525.
van Reekum, R., Conway, C., Gansler, D., White, R., & Bachman, D. (1993).
Neurobehavioural study of borderline personality disorder. Journal of
Psychiatry & Neuroscience, 18(3), 121-129.

87

Vermote, R., Fonagy, P., Vertommen, H., Verhaest, Y., Stroobants, R., Vandeneede, B.,
et al. (2009). Outcome and outcome trajectories of personality disordered
patients during and after a psychoanalytic hospitalization-based treatment.
Journal of Personality Disorders, 23(3), 294-307.
Vetterli, C., & Furedy, J. (1997). Correlates of intelligence in computer measured
aspects of prose vocabulary: word length, diversity and rarity. Journal of
Personality and Individual Differences, 22(6), 933-935.
Voss, M. (2005). Determining syntactic complexity using very shallow parsing.
University of Georgia.
Waller, N., Putnam, F., & Carlson, E. (1996). Types of dissociation and dissociative
types: a taxometric analysis of dissociative experiences. Psychological Methods,
1(3), 300-321.
Walsh, F. (1977). The family of the borderline patient. In R. Grinker & B. Werble
(Eds.), The Borderline Patient. New York: Aronson.
Westen, D., Moses, J., Silk, K., Lohr, N., Cohen, R., & Segal, H. (1992). Quality of
depressive experience in borderline personality disorders: When depression is
not just depression Journal of Personality Disorders, 6(4), 382-393.
Williams, J., & Mathews, A. (1996). The emotional stroop task and psychpathology.
Psychological Bulletin, 120(1), 3-24.
Wilson, S., Stanley, B., Oquendo, M., Goldberg, P., Zalsman, G., & JJ, M. (2007).
Comparing impulsiveness, hostility, and depression in borderline personality
disorder and bipolar II disorder. Journal of Clinical Psychiatry, 68(10), 15331539.
Wingenfeld, K., Rullkoetter, N., Mensebach, C., Beblo, T., Mertens, M., Kreisel, S., et
al. (2009). Neural correlates of the individual emotional stroop in borderline
personality disorder. Psychoneuroendocrinology, 34(4), 571-586.
Yuille, J., & Cutshall, J. (1986). A case study of eyewitness memory of a crime. Journal
of Applied Psychology, 71(22), 318-323.
Zanarini, M. (2000). Childhood experiences associated with the development of
borderline personality disorder. The Psychiatric Clinics of North America, 23(1),
89-101.
Zanarini, M. (2009). Psychotherapy of borderline personality disorder. Acta
Psychiatrica Scandinavia, 120(5), 373-377.

88

Zanarini, M., & Frankenburg, F. (1997). Pathways to the development of Borderline
Personality Disorder. Journal of Personality Disorders, 11, 93-104.
Zanarini, M., Frankenburg, F., Reich, D., Silk, K., Hudson, J., & McSweeney, L.
(2007). The subsyndromal phenomenology of borderline personality disorder: A
10-year follow-up study. American Journal of Psychiatry, 164(6), 929-935.
Zanarini, M., Gunderson, J., & Frankenburg, F. (1990). Cognitive features of borderline
personality disorder. American Journal of Psychiatry, 147(1), 57-63.
Zanarini, M., Williams, A., Lewis, R., Reich, R., Vera, S., Marino, M., et al. (1997).
Reported pathological childhood experiences associated with the development
of borderline personality disorder. American Journal of Psychiatry, 154(8),
1101-1106.
Zlotnick, C., Johnson, D., Yen, S., Battle, C., Sanislow, C., Skodol, A., et al. (2003).
Clinical features and impairment in women with borderline personality disorder
(BPD) with posttraumatic stress disorder (PTSD), BPD Without PTSD, and
other personality disorders with PTSD. Journal of Nervous and Mental Disease,
191(11), 706-713.
Zweig-Frank, H., & Paris, J. (1991). Parents' emotional neglect and overprotection
according to the recollections of patients with borderline personality disorder.
American Journal of Psychiatry, 148, 648-651.

89

