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Dissertation Chairperson: Jennifer Waltz ( %/L) ‘

To date, a relatively small body of neuropsychological research has focused on
individuals diagnosed with borderline personality disorder (BPD). Findings
vary across studies, with many noting problems with various aspects of
impulsivity, attention, and memory. Only one previous study has examined the
impact of emotional dysregulation on cognitive processes in this population.
Given that problems with modulating emotions are one of the hallmark signs of
BPD, the interaction between emotions and cognitive processes seems a crucial
consideration in working with individuals with this disorder. The current study
examined the relationship between performance on a standard measure of verbal
memory, the Logical Memory (LM) portion of the Wechsler Memory Scale, 3¢
Edition (WMS-III, Wechsler, 1997b), and emotion regulation, as measured by the
Affective Control Scale (Williams, Chambless, & Ahrens, 1997) in a sample of 56
outpatients with BPD. No relationship was noted between level of emotional
dysregulation and performance on LM. A manipulation check with 15 inpatients
with BPD or BPD features indicated that Story A (Anna Thompson) was rated as
more emotionally intense than Story B (Joe Garcia), even when stories were
counterbalanced for order of presentation. Results suggested that individuals
with BPD have better memory for emotionally evocative stories than for those
with a more neutral content, whether the stories are presented in standardized
order or are counterbalanced. However, when differential performance for the
two stories in the BPD group was compared to performance by a group of
healthy controls (n = 38), the same pattern of better performance for the Anna
Thompson story was noted. Controls earned scores above the BPD group across
LM immedjiate and delayed recall and recognition. A trend was noted for a
positive relationship between a simple measure of attention and immediate recall
of the stories but not for delay. No relationship was found between current level
of depression and story recall. Results are discussed in terms of implications for
therapy and assessment in the BPD population.
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BPD, Emotion Regulation, & Verbal Memory 1

Introduction

Borderline personality disorder (BPD) is complex, manifesting in a variety
of presentations. According to the American Psychiatric Association’s (APA)
Diagnostic and Statistical Manual, 4% Edition, Text Revision (DSM-IV-TR, APA,
2000), the descriptive criteria for BPD include nine possible symptoms, only five
of which must be exhibited for diagnosis. These specifiers yield a total of 126
different ways in which borderline diagnostic criteria can be met, if only five
criteria are in evidence. In addition to numerous variations within the diagnosis
of “pure” BPD, the disorder is notable for its high level of comorbidity with a
number of other disorders, including substance abuse disorders (Casillas &
Clark, 2002; Grilo et al., 1997; Joyce et al., 2003; Ross, Dermatis, Levounis, &
Galanter, 2003), depression and other mood disturbances (Comtois, Cowley,
Dunner, & Roy-Byrne, 1999; Joyce et al., 2003), social phobia (Comtois et al.,
2003), and posttraumatic stress disorder (Comtois et al., 2003; McGlashan et al.,,
2000; Zlotnick, Franklin, & Zimmerman, 2002). Indeed, many researchers note
that individuals with “pure” BPD diagnoses, without comorbid Axis I or Axis II
psychopathology are so rare that, not only is research with such individuals
almost impossible to conduct, results of such studies would be questionable in
terms of external validity (Donegan et al., 2003).

This level of complexity highlights the need to develop a clearer
understanding of BPD through the lens of characteristics that represent common

components of the disorder, regardless of other features. Emotional
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BPD, Emotion Regulation, & Verbal Memory 2

dysregulation has been proposed as the core feature of BPD by Linehan (1993a).
The development of effective emotion regulation abilities has been
conceptualized as being rooted in early childhood environment (Meares,
Stevenson, & Gordon, 1999; Saarni & Crowley, 1990; G. J. Taylor, Bagby, &
Parker, 1997; van der Kolk, 1996). Several recent studies investigating the
neuroanatomical and cognitive aspects of BPD echo the call for consideration of
emotional dysregulation as a critical aspect of BPD. Donegan et al. (2003) place
emphasis on the apparent role of the amygdala in the difficulty that individuals
with BPD often experience in making judgments regarding others’ facial
expressions, as well as observing that past research supports the role of this same
structure in mood disorders (Drevets, 1998), generalized anxiety (Thomas et al.,
2001), and PTSD (Rauch et al., 2000). Other research implicates malfunction of
the medial prefrontal cortex, leading to poor inhibition of the amydala, as an
important aspect of poor modulation of emotional reactivity in individuals with
history of abuse and trauma (Bremner et al., 2004). This latter point is significant,
given the high rates of trauma reported by individuals with BPD (McGlashan et
al., 2000; Sar et al., 2003; Zlotnick et al., 2002).

The relationship between brain function and emotion regulation is
complex, however. As noted by Monarch, Saykin, and Flashman (2004), one’s
ability to modulate emotional responses appears to have an interactive
relationship with cognitive processing. Because therapy is typically a verbally-

based activity, the interaction between affective instability and verbal memory
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BPD, Emotion Regulation, & Verbal Memory 3

seems particularly salient. Individuals with BPD comprise a larger percentage of
inpatient populations than in the general community (Sansone, Gage, &
Wiederman, 1998; Widiger & Weissman, 1991), suggesting that they are likely to
be in settings in which neuropsychological assessment may occur. Clarifying the
relationship between emotional and cognitive dysregulation offers the
opportunity to apply this knowledge to therapeutic interventions for individuals
with BPD and may shed light on assessment issues in this population. The
current study addresses disturbances in affect regulation in adults with BPD
diagnoses and the relationship between such dysregulation and performance on
a standardized verbal memory task, with consideration for factors that have been
shown previously to affect memory, such as attention and depressive symptoms.
Following is a review of several aspects of the relevant literature. First,
theories regarding the development of BPD are explored. This is followed by an
analysis of current theories about emotions in BPD populations, including
definitions of emotion regulation and specific strategies for modulating affect.
Neuroanatomical and neuropsychological aspects of memory and emotion
regulation are covered next. Finally, the paper provides an overview of recent
research regarding the interaction between emotions and memory; this final
section addresses only samples without BPD, as no literature examining the
interaction of these variables in BPD samples has been published to date. Given
the wide variety of research on emotion regulation over the past two decades,

some clarification of terminology is in order. The terms “emotion regulation”
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BPD, Emotion Regulation, & Verbal Memory 4

and “affect regulation” will be used interchangeably to refer to management of
emotions.
Two Theories Regarding Development of Borderline Personality Disorder (BPD)

BPD affects 0.4% to 2% of the general population and 10% to 25% of the
clinical population at some point in their lifetime, with females being diagnosed
with the disorder much more frequently than males (D. M. Johnson et al., 2003;
Paris, 1999; Trull, Stepp, & Durrett, 2003; Widiger & Weissman, 1991). As with
most psychological disorders, there are a number of theories regarding the
etiology of BPD. Although BPD can be conceptualized from a number of
different perspectives, two major approaches are traditional psychodynamic
theory and Linehan’s (1993a) biosocial model.

Psychodynamic theories regarding BPD date back to the concept of
“hysteria,” whose symptoms were eventually dispersed among a number of
disorders, with three disorders carrying the majority of the original “hysterical”
symptom set: somatization disorder, dissociative identity disorder, and
borderline personality disorder (American Psychiatric Association, 1980;
Herman, 1992). The term “borderline” originally was applied to individuals who
did not fit neatly into either the “neurotic” or “psychotic” diagnostic labels by
which disorders were categorized in early psychodynamic thought, indicating
that individuals with a “borderline” disorder could vacillate between the two
poles depending on severity of the disorder, environmental circumstances, and

current level of stress (Kernberg, 1975; Stern, 1938, 1948). Historically, this
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BPD, Emotion Regulation, & Verbal Memory 5

approach views BPD symptomatology as springing from a childhood history in
which the mother has failed to provide appropriate attention and nurturing for
the developing child, often responding to the child in an erratic manner (Stern,
1938). In turn, the young child may experience feelings of excess aggression
toward the mother and have difficulty synthesizing conflicting negative and
positive emotions, leading to the classic “splitting” phenomenon that is often
viewed as a hallmark of the borderline personality (Kernberg, 1975). Traditional
psychoanalytic treatment is targeted primarily at resolving unconscious conflicts
within the client, through the use of transference in the therapeutic relationship
(Stern, 1938, 1945). For several decades, even traditional psychoanalysts have
recognized the value of modifying therapeutic technique for individuals with
BPD, however, employing a more directive and somewhat confrontational
approach with this population in relation to their responses and behavior in
session (Stern, 1945).

Recently, many analysts have pinpointed the management of affect as a
central issue in working with this population (Kernberg, 2003), albeit with a
focus on the relationship between unconscious defensesvand negative emotions
such as anger. However, even researchers with psychoanalytic alliances point
out the flaws in employing traditional psychoanalysis in isolation. As noted by
(Westen, 1991), “Psychoanalytic theory ... focus[es] primarily on one important
class of affect-regulatory mechanisms --- unconscious defenses --- without

adequately addressing conscious techniques for self-regulation other than
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BPD, Emotion Regulation, & Verbal Memory 6

s

‘insight’.” He goes on to state that an exclusive focus on insight does little to
implement change in clients, pointing out that insight into the fact that one
regularly only accesses negative images of the self, for example, is of little benefit
for individuals with BPD, for whom accessing positive images may be linked to
past experiences that had aversive consequences. Westen continues in his
critique of traditional psychoanalysis by stating that this approach often
overlooks the power of cognition and social learning in the development and
maintenance of BPD. Additionally, he criticizes the place of affect in
psychoanalytic thought, stating that problems with affect regulation often are not
recognized by therapists focused on unconscious drives. Finally, Westen (1991)
suggests that, just as the micro-management of specific symptoms may be a
problem for cognitive behavioral therapists, the tendency to only view the
individual as a whole interactive system also may blind analysts to specific
behavior problems in clients with BPD, limiting the effectiveness of treatment.
Although behavioral theories regarding the development of BPD share
some concepts with psychodynamic theory, agreeing that early life experiences
play a role, they generally vary from psychodynamic thought by placing greater
emphasis on the influence of social environment and biological makeup.
Linehan’s (1993a) biosocial model regarding the development and maintenance
of BPD symptomatology posits that it is the combination of some degree of
biological predisposition toward emotional vulnerability, together with an

invalidating environment that gives rise to the symptoms of BPD (McMain,
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BPD, Emotion Regulation, & Verbal Memory 7

Korman, & Dimeff, 2001). Per Linehan’s model, biological components may
include “genetic, intrauterine, and developmental factors affecting physiological
development” (Wagner, 1995). McMain and colleagues (2001) summarize
Linehan’s outlook on the role of emotional vulnerability in BPD:

“The etiology of emotion dysregulation in individuals with BPD is
viewed as resulting from the transaction between biological anomalies
and an invalidating environment.... Initially, these biological
irregularities are thought to result in emotional vulnerability,
characterized by high sensitivity to emotional stimuli, emotional
intensity, and by slow return to emotional baseline.”

In other words, such emotionally vulnerable individuals are more likely than the
average individual to experience emotions in reaction to situations and events
that others find less affectively stimulating. In addition, once emotions are
triggered, they are inclined to be more extreme than for those without such
vulnerability. Finally, these individuals are apt to be more challenged by the
task of bringing emotional reactions back into check, requiring a longer period to
do so than in individuals without such vulnerabilities. The tendency toward
emotional vulnerability and dysregulation is conceptualized as being at the heart
of many of the characteristics of BPD, as many of the behaviors outlined as
diagnostic criteria for the disorder can be thought of as attempts to modulate
extreme emotions or as direct results of emotion dysregulation. Many
researchers from other theoretical backgrounds agree with the concept that affect
regulation disturbances form the core of many of the problems observed in those

with BPD (Westen, 1991). As described later, recent research in neuroimaging
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BPD, Emotion Regulation, & Verbal Memory 8

and neurocognitive assessment in BPD samples also aligns well with Linehan’s
concept of biological vulnerability.

The other side of the biosocial model of BPD is the environment. An
invalidating environment is one in which children’s internal perceptions,
thoughts, sensations, and interpretations are negated or are responded to in an
inconsistent, erratic manner, leading children to doubt their own internal
experiences and emotions (Linehan, 1993a). Such an environment may be openly
abusive, or invalidation may be more subtle, manifesting as lack of attention to
and appropriate mirroring of the child’s emotional experience. According to
biosocial theory, both living in a mildly invalidating environment for an
individual with greater emotional vulnerability, and living in a markedly
invalidating or frankly abusive environment for an individual with lower
affective sensitivity, may be related to symptoms of BPD.

Linehan proposes that individuals with BPD experience problems with
dysregulation across five domains: 1) emotions, 2) interpersonal relationships, 3)
behavior, 4) cognitive processing, and 5) sense of identity. As noted earlier,
according to Linehan (1993a), emotion dysregulation forms a central component
of BPD, from which many of the other four dysregulation problems may
originate. A central consideration of the current research is the relationship
between emotions and cognition in individuals with BPD. Linehan’s theory
implies that high intensity affect that is poorly modulated may negatively affect

cognitive processing, and poor cognitive performance may be internally
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BPD, Emotion Regulation, & Verbal Memory 9

evaluated in a negative light by individuals with BPD, creating further emotional
distress. Obviously, emotional dysregulation may have an interactive
relationship with other aspects of the disorder as well. For example, poor
regulation of emotions may contribute to interpersonal problems when others do
not understand the intense and dysregulated emotional reactions of individuals
with BPD. Behavioral dysregulation, such as erratic sleep patterns, may
negatively affect an individual’s ability to modulate emotions, effectively shifting
the threshold for triggering emotional responses and potentially disrupting
normal cognitive functioning. Alternatively, emotion dysregulation might lead
individuals to attempt to alter mood by engaging in maladaptive behaviors such
as self-mutilation or alcohol abuse. Although affective dysregulation is just one
aspect of BPD in this theory, it is worth noting that this type of dysregulation
was also the defining feature of BPD relative to the other “borderline psychotic”
disorders noted by (Spitzer, Endicott, & Gibbon) in a 1979 survey of American
psychiatrists. This research first defined BPD as a separate diagnostic category in
the DSM-III (APA, 1980). At that time, BPD was conceptualized as centering
around three primary symptom clusters: 1) affective instability, 2) identity /self
disturbance, and 3) impulsivity; cognitive dysregulation was not included in the
original formulation, however (APA, 1980; Linehan, 1993a)

The biosocial model of BPD has gained enthusiast acceptance in much of
the therapeutic community, but it is not universally supported. Other theorists

endorse an approach that recognizes the contributions of both environment and
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BPD, Emotion Regulation, & Verbal Memory 10

biological inheritance but take issue with some aspects of Linehan’s formulation
regarding the development of BPD. Graybar and Boutilier (2002) state that they
are dismayed by the ways in which trauma researchers present data connecting
childhood trauma and BPD, and they purport to argue against Linehan’s (1993a)
formulation regarding the origins of the disorder. Close analysis of Graybar and
Boutilier’s (2002) argument reveals they actually are restating much of Linehan’s
theory, albeit with a stronger emphasis on nature than on nurture. They submit
that four additional factors bear consideration in research regarding the etiology
of BPD: evolutionary load, temperament, affective disturbance, and neurological
factors. Evolutionary load includes those features of personality related to the
need to maintain attachment and the fear of losing it; this factor is poorly
elaborated by the authors, however, and no proposals regarding research are
included. Temperament includes “susceptibility to emotional stimulation,
...customary strength and speed of response, the quality of ...prevailing mood,
and all peculiarities of fluctuation and intensity of mood,” appearing to be
remarkably similar to Linehan’s concept of biologically based emotional
vulnerability. Affective disturbance initially appears to be analogous to
Linehan’s affect dysregulation concept. However, Graybar and Boutilier (2002)
propose that it is rooted in “inherent” temperament, with little to no mention of
family environment or the effects of learning, in contrast to Linehan, who
discusses it as an outgrowth of poor match between biological sensitivity and

family response, or an invalidating environment. Finally, these authors propose
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BPD, Emotion Regulation, & Verbal Memory 11

that neurological factors are an important consideration. Interestingly, this
aspect of BPD is discussed in Graybar and Boutilier’s article as though it has a
unidirectional, causal relationship with the disorder. Although recent research
has noted neurological and cognitive abnormalities that are associated with the
disorder, currently, there are no solid data regarding causality. It is possible that
many of the neurocognitive deficits found in individuals with BPD are
influenced by the emotional dysregulation they experience on a daily basis
(including when they are being tested). Additionally, although the strong
possibility exists that many people labeled as BPD do indeed have a history of
intrauterine or early developmental neurological trauma (see, for example,
Kimble, Oepen, Weinberg, Williams, & Zanarini, 1997), it is also true that the
developing human brain is plastic. Just as our brains respond to chemical and
physical assaults by agents such as fetal alcohol exposure or traumatic brain
injury, factors in our early environment, such as emotional abuse and neglect or
detached parenting styles, also may influence neurocognitive development.
BPD: Course and Prognosis

Traditionally, mental health professionals have approached individuals
with a diagnosis of BPD with trepidation or dislike, avoiding them because of
their complexity, their extreme behaviors, and the perception that they are
incapable of change. Herman (1992) cites an anecdote from Lazarus, describing
an incident in which a psychiatry resident was told by a supervisor that the way

to treat a borderline is to “refer them.” Nevertheless, recent research indicates
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BPD, Emotion Regulation, & Verbal Memory 12

that many individuals with BPD can make positive changes over time. In a 6-
year longitudinal study of inpatients at McLean Hospital, Zanarini and
colleagues (2003) found that of 290 patients diagnosed with BPD at the start of
their study, “34.5% met criteria for remission at 2 years, 49.4% at 4 years, 68.6% at
6 years and 73.5% over the entire follow-up.” Most subjects received multiple
and varied treatments over the course of the study. Recurrence rates were low,
with only 5.9% of the remission group experiencing recurrences, suggesting that
once an individual with BPD progresses to the point of meeting criteria for
remission, likelihood of recurrence is minimal. These results differ dramatically
from findings in prior research (see for example, Stone, 1994) and contradict
traditional thinking regarding long-term outlook for individuals with BPD.

In the McLean Hospital study, participants were assessed across several °
domains of functioning and symptomatology, including affective, cognitive, and
interpersonal spheres, and they were compared to individuals with other Axis II
psychopathology. In spite of the high rate of recovery observed in this study, the
BPD group remained “symptomatically distinct” from the group who had never
been diagnosed with BPD, even after remission (Zanarini et al., 2003).
Impulsivity symptoms generally were the first to disappear, and affective
symptoms were the most chronic. Although the study was naturalistic, allowing
no means for accounting for the influence of different treatment strategies, the

pattern of recovery observed highlights the need for research aimed at increasing
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BPD, Emotion Regulation, & Verbal Memory 13

our current understanding of specific symptoms of BPD, in particular the
apparently more intransigent affective disturbances.
Emotion Regulation: Background and Current Theory

Over the past two to three decades, empirical research supporting the
connection between disturbances in emotion regulation and psychopathology
has grown enormously. However, the relationship between a person’s emotion
regulation skills and mental health is not new to psychology; several authors
have noted that in Freud’s theory (1977), defense mechanisms act to redirect
emotional impulses and control anxiety (Barrett & Gross, 2001). Other theorists
have pointed to the role of facial expressions and social display rules as critical
aspects of human evolutionary development (Darwin, 1999; Duchenne de
Bologne, 1990; Izard, 1992). In the 1960’s, Tomkins renewed psychology’s
interest in facial expressions with the publication of Affect, Imagery, Consciousness
(1963), and inspired a new generation of researchers to investigate the role of
emotional expression and control of emotions in human social interaction and
mental health (Bonanno, 2001; Ekman, 1993; Izard, 1994).

Defining emotion regulation

Gross and Munoz (1995) propose that emotion regulation is the key to
mental health; however, the exact mechanisms involved in the process are
elusive. Some theorists describe emotion regulation simply as “behavior aimed
at changing feelings in a desired direction,” adding that both physiological

changes and cognitions should be included under the general heading of
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“behavior” (Saarni & Crowley, 1990). Dodge (1989) defines emotion regulation
as “the process by which activation in one response domain serves to alter,
titrate, or modulate activation in another response domain.” Barrett & Gross
(2001) echo this view when they propose that emotion regulation consists of two
elements: 1) “accurately tracking one’s emotional state,” and 2) “knowing how
and when to intervene to shape the emotion trajectory as needed.” In this
paradigm, emotion regulation is viewed as a combination of neurophysiological,
cognitive, and behavioral processes in the individual, interacting with supportive
or disruptive elements in the environment (Dodge, 1989). Other authors,
although recognizing the importance of biological and behavioral factors, view
emotion regulation from an information-processing perspective (Garber,
Braafladt, & Zeman, 1991). According to these theorists, problems with emotion
regulation can be linked to deficits in one of the following, sequential steps in its
process: 1) perception of emotions, 2) interpretation of emotions, 3) identification of
the goal of emotion regulation, 4) response generation, 5) response evaluation, and
enactment of emotion regulation strategies (Garber et al., 1991).

Westen (1998) summarizes much of affect regulation theory by stating that
emotion regulation consists of “...conscious or unconscious procedures used to
maximize pleasant and minimize unpleasant emotions. By this definition, affect
regulation is purposive. It is aimed at one goal: managing affect....” Tomkins
(1991) adds two more goals: the need to limit affect inhibition, or the need to feel

one’s emotions, and the need to feel a sense of efficacy in our ability to modulate
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our emotions. Westen (1998) states that in many ways the regulation of
emotions is based on procedural knowledge that has been developed through
experience, adding that implicit knowledge regarding the affective tone of
various circumstances is triggered by events that are similar to previous
experiences. As such, emotion regulation strategies are chosen automatically,
based on how well the current situation matches a previous event in which one
has used the strategy as a successful solution to the problem of undesired affect.
Recent definitions by Thompson (1994) agree with Westen’s view of
emotion regulation as purposive, but depart from his conceptualization in terms
of the locus of regulatory mechanisms. Thompson states that emotion regulation
involves “intrinsic processes,” akin to Westen’s concept of implicit knowledge
developed through experience, as well as “extrinsic processes,” which include
things such as social relationships that modify an individual’s awareness of and
ability to modulate affect. Thompson and other theorists (e.g., Magai &
Passman, 1998) posit that interpersonal domains exert almost as much influence
over emotion regulation as intrapersonal processes. From this vantage point,
individuals with BPD who experience both affective and interpersonal
dysregulation problems are at a distinct disadvantage in managing emotions.
Indeed, many theorists have observed that individuals with BPD often seem to
be least troubled when they are in the midst of a supportive relationship
(Linehan, 1993a), lending credence to the role of friends and family as potential

reflectors of and buffers for an individual’s affective experience.
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From the point of view of many biologically oriented theorists, emotion
regulation can be viewed as a type of homeostatic mechanism, analogous to
those that maintain physiologic equilibrium in the human body, such as the
regulation of blood pressure and serum glucose levels. Saarni and Crowley
(1990) posit that emotion regulation begins as a simple reflex in the newborn and
can be thought of as “a biological drive toward adaptation to environmental
change.” They are quick to add that affect regulation also may be effortful and
influenced by cognition, particularly as an infant develops and gains experience
in its environment. Taylor, Bagby, and Parker (1997) subscribe to a similar view
of affect regulation as a means of maintaining emotional balance. Bonanno
(2001) elaborates on this idea by explaining the concept of open versus closed
feedback loops in the human body. An open feedback loop is more or less a
preset cascade of events that continues until it reaches its conclusion; the classic
example of this in the human body is the process of labor and ultimate delivery
of a newborn infant. In contrast, closed feedback loops can be conceptualized
have having a “thermostat” or preferred level of balance that needs to be
maintained for optimal functioning. Bonanno (2001) proposes that in the healthy
individual, emotion regulation processes comprise a closed system. Although
many of the activities of both types of systems are dependent on automaticity, or
as described by Saarni and Crowley (1990), reflexive responses, both open and
closed feedback systems can be affected by instrumental behaviors on the part of

the individual. In the case of emotions, human beings can engage in behaviors
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such as distraction to modulate emotions, just as they can engage in meditation
to influence a physiological closed feedback system such as blood pressure.

Barrett and Gross (2001) propose that there are five major time points in
the generation of emotions at which an individual can intervene to restore
balance: 1) situation selection, 2) situation modification, 3) attentional
deployment, 4) cognitive change (such as reframing), and 5) response
modulation (such as suppressing an emotional response). In a discussion of
recent trends in research on emotion regulation and health, Barrett and Gross
(2001) observe that although various studies have revealed seemingly
contradictory results, differences can be accounted for by considering antecedent
versus response focused strategies. They propose that the first three points in the
above sequence constitute primarily antecedent-focused strategies, related to
modifying one’s exposure to emotion-evoking situations. Antecedent-focused
strategies are generally associated in the research literature with maintaining
psychological well-being. The latter two approaches represent response-focused
strategies, aimed at modulated the emotions one is already experiencing.
Particularly in the form of emotional suppression, response focused strategies
have been correlated with negative physical health outcomes (e.g., Gross &
Levenson, 1997; Pennebaker, Kiecolt-Glaser, & Glaser, 1988). Failures at each of
the five points of the emotion regulation chain can be observed in many

individuals with BPD. Indeed, DBT skills training includes a primary focus on
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helping participants recognize these points in the chain when they occur and
learning to respond appropriately (Linehan, 1993b).

Specific emotion regulation strategies

Research over the past two decades suggests that there may be links
between particular disorders and the use of different emotion regulation
strategies. These strategies may be antecedent-focused or response-focused,
implicit and automatic or explicit and effortful, depending on the strategy, the
situation, and the individual. The current study focuses primarily on response-
focused strategies, in that participants are not warned about the potential for
exposure to emotionally evocative material prior to listening to the stories that
make up the verbal memory portion of the study. Although it is possible that
participants could dissociate and “tune out” the stories as they listen, thus
altering their level of exposure to the material, the demands of the task’s
instructions are likely to decrease this behavior. If participants experience
distress as they listen, they may respond to the story content in a manner that
will alter emotions they are already experiencing. Response control strategies for
emotion regulation are generally conceptualized as occurring later in the
sequence of affective experience, once an individual has been exposed to an
emotional trigger and has noted, consciously or subconsciously, an internal
response. Just as individuals with a BPD diagnosis may engage in behaviors that
decrease experience or awareness of emotions, they also may react to the

experience of emotions through response-focused strategies, such as attempting
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to control or suppress responses or using self-harm to distract from or reduce
negative affect. Although only a few studies to date have focused on response-
oriented strategies for emotion regulation in BPD samples, recent research has
shed light on some aspects of these approaches to the management of emotions.
The influence of affective response was studied recently in a group of 39
patients recruited from a 5-day partial hospitalization program for the treatment
of BPD (Yen, Zlotnick, & Costello, 2002). The study utilized two measures of
affect regulation, the Affective Intensity Measure (AIM) and the Affective
Control Scale (ACS). The AIM was developed by Larson and Diener (1987) to
examine individuals’ subjective experiences regarding strength of emotional
response, using items such as, “My emotions tend to be more intense than those
of most people.” The ACS was developed to assess subjective sense of one’s
ability to requlate or control responses in emotionally charged situations
(Williams, Chambless, & Ahrens, 1997). Items on the ACS include statements
such as, “I am afraid I will hurt someone if I get really furious.” Data also were
collected on levels of depression as a possible confound in emotion regulation in
BPD samples. Results of a regression analysis reveal that in this sample, affective
intensity and affective control significantly predicted BPD traits beyond the
influence of depression (Yen et al., 2002). Scores for the AIM accounted for 16%
of the variance, and those for the ACS accounted for an additional 27 % of the
variance in number of BPD traits. The authors posit that affective intensity

represents more of an underlying physiological vulnerability to emotional
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lability, while decreased ability to control affect is more akin to a lack of skill or
efficacy in modulating emotions, relating these two aspects of emotional
response to Linehan’s (1993a) biosocial theory.

Another area of response-focused research centers on expectations
regarding ability to regulate negative mood. Catanzaro and Greenwood (1994)
describe the concept of “negative mood regulation expectancies” as belief in
one’s ability to cognitively or behaviorally alter negative mood states in a
desired direction, adding that “...persons with strong NMR expectancies believe,
in general, that ‘If I try to feel better, I will feel better.”” Past research has shown
that such expectancies are negatively correlated with depression and trait
anxiety (Catanzaro, 1993). Additionally, they correlate positively with active
coping responses and negatively with avoidant responses (Catanzaro &
Greenwood, 1994).

A final aspect of response-oriented emotion regulation is the category of
self-harm, a behavior characteristic in many individuals with BPD. Many
theorists, including Linehan (1993a), propose that self-injury may be a means of
diminishing the experience of negative affect for many individuals with BPD.
Indeed, recent studies indicate that part of the reason that some individuals may
engage in self-harm is the effect on the endogenous opioid system, although
social factors also appear to play a role (Symons et al., 2001). Based on research

in animals, it appears that engaging in self-harm triggers the release of
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endorphins in the body, producing feelings of euphoria and diminishing
sensation of physical pain.
BPD, Emotions, and Memory

No BPD research to date has examined affective and cognitive functioning
simultaneously. A few areas of the brain have been central in prior
neuroimaging research on emotions: the frontal lobes (with a focus on the
orbitofrontal cortex), the amygdala and hippocampus, the cingulate gyrus, and
to a lesser degree, the cerebellum. Each of these regions is discussed first in
terms of past research with the general population, followed by a review of
current knowledge about each of these areas in imaging studies of emotional
processing with BPD samples. Findings from imaging studies of memory in
non-BPD and BPD samples are reviewed next, followed by a review of
neuropsychological research with BPD samples.
The Brain and Emotions in Non-BPD Samples

Recent work highlights the value of recognizing the role of interactive
networks in the brain and avoiding attributing specific tasks to discrete regions
of the brain (e.g., Collette & Van der Linden, 2002; Lewis, Dove, Robbins, Barker,
& Owens, 2004; McIntosh, 1999). In a review article on the relationship between
social interaction and emotions, Adolphs (2003, p.166) describes the interactive
nature of processing emotional and social stimuli:

“Most structures that have been shown to be involved in processing
emotions have...also turned out to be important for social behavior.
These include, first, specific regions in higher-order sensory cortices;
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second, the amygdala, the ventral striatum and orbito-frontal cortex; and
third, additional cortical regions such as the left prefrontal, right parietal,
and anterior and posterior cingulate regions.... Higher-order sensory
cortices are involved in the perceptual representation of stimuli and their
constituent features. The amygdala, striatum, and orbital-frontal cortex
mediate an association of this perceptual representation with emotional
response, cognitive processing, and behavioral motivation. Higher
cortical regions are then involved in the construction of an internal model
of the social environment, involving representation of other people, their
social relationships with oneself, and the value of one’s actions in the
context of the social group.”

Adolphs’ description of the complexity of interactive networks related to
emotions highlights the value of developing a better understanding of
neurocognitive processes in individuals with and without BPD. Research on
many of these regions of the brain is considered below, with the caveat that the
best way to understand each structure’s functioning is in concert with connected
areas of the brain.

The frontal lobes, cognition, and emotions

In addition to their role in the planning of complex motor actions, the
frontal lobes traditionally are considered to be crucial in “executive” function
(Driessen et al., 2004; Luria, 1980; Stuss & Levine, 2002). Irhaging and
neuropsychological studies of normal aging (Schretlen et al., 2000), traumatic
brain injury (Berthier, Kulisevsky, Gironell, & Lopez, 2001; Kesler, Adams, &
Bigler, 2000), and various neurological disorders (Foong et al., 1997; Huber,
Bornstein et al., 1992; Huber, Miller, Bohaska, Christy, & Bornstein, 1992; Royall,
Rauch, Roman, Cordes, & Polk, 2001) support the idea that frontal lobes play a

central role in executive cognitive processes, albeit in concert with other areas of
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the brain. Executive functions include decision-making, conceptual
categorization, inhibition of impulsive responses, direction and shifting of
attention, and the “weeding out” of distracting or irrelevant stimuli, all
important aspects of encoding, storing, and retrieving information from memory
(Bechara, Damasio, & Damasio, 2000; Smith & Jonides, 1999; Stuss & Levine,
2002; Szameitat, Schubert, Muller, & von Cramon, 2002). The ability to attend to
information may have special salience in BPD populations, as recent research
suggests some overlap between disorders of attention and BPD (Coolidge, Segal,
Stewart, & Ellett, 2000; Dowson et al., 2004; Fossati, Novella, Donati, Donini, &
Maffei, 2002). With some notable exceptions, such as memory for peripheral
information regarding source context (e.g., Doerksen & Shimamura, 2001), what
we do not attend to, we do not remember.

In addition to its role in memory processes, the prefrontal cortex (PFC)
plays a crucial role in the regulation of emotions. The PFC, in its role as
“overseer” of an individual’s decision-making and behavior, inhibits the
expression of emotions that are too intense or that are not socially acceptable. As
a tempering agent, it helps the individual to interpret facial expressions (George
et al., 1993; Harmer, Thilo, Rothwell, & Goodwin, 2001) and negotiate through
social situations appropriately (Adolphs, 2003; Leduc, Herron, Greenberg,
Eslinger, & Grattan, 1999; Stuss & Levine, 2002). A significant body of literature
has documented the effects of lesions in the PFC on emotional processing

(George et al., 1993) and expression in individuals with traumatic brain injury
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and fronto-temporal dementia (see for example, Blair & Cipolotti, 2000; Keane,
Calder, Hodges, & Young, 2002). A complete discussion of research regarding
neuroanatomical correlates of emotion regulation is not within the scope of the
present paper; however, highlights of recent research are covered. For a more
complete discussion, the reader is referred to Thayer and Lane (2000) and to
Adolphs (2003). In part due to this large body of research, theorists interested in
BPD became interested in the role of the PFC and other areas of the brain in the
emotional disinhibition and the tendency to misread social situations in
individuals with BPD.

The role of left/right differences in the brain, primarily the frontal lobes,
is worthy of mention. For decades, anecdotal evidence from patients with focal
lesions has suggested that the two hemispheres of the frontal and anterior
temporal lobes attend to complimentary aspects of emotional experience, with
the left side being more attuned to positively valenced, “approach” stimuli and
the right to negative, “withdrawal” stimuli (see ]. A. Gray, 1970; J. A. Gray, 1994,
for a more complete explanation). This concept has been supported by
electrophysiological research (Davidson, 1992) and by imaging studies (Lee et al.,
2004). Recently, fMRI research conducted by Canli and colleagues (2001) has
suggested that differences in extraversion and neuroticism may interact with
observed left/right lateralization for emotional response tendencies.

Current research supports the idea that the orbitofrontal cortex (OFC), in

concert with other areas, plays a central role in processing of emotions,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 25

particularly, the ability to use internal and external affective cues to respond
appropriately to others. Leduc and colleagues (1999) posit that the OFC is vital
to our awareness of our own responses to others in our environment. Five
patients with focal damage to the OFC were compared to six patients with
known damage to only the posterior ventromedial frontal lobe for their
responses on a self-awareness measure (Leduc et al., 1999). While individuals
with ventromedial damage exhibited no deficits in self-awareness, individuals
with OFC lesions demonstrated impaired awareness of their own social and
emotional skills, when compared with insight regarding their instrumental and
cognitive abilities. Bechara, Damasio, and Damasio (2000) explain this lack of
awareness in terms of the “somatic marker hypothesis.” That is, they posit that
deficits in emotional awareness with damage to the OFC are a result of an
inability to utilize internal cues to draw accurate suppositions about one’s own
emotions and the social cues of others. Further, they argue that the lack of such
input impairs ability to make decisions about responses to others and to utilize
“gut feelings” to inform decision making (Bechara et al., 2000).

Research by Ochsner, et al. (2002) partially supports these theories
regarding the role of the OFC, indicating that the OFC works in concert with
other prefrontal regions during a specific activity that plays a part in the
regulation of emotions, cognitive reappraisal. In this functional MRI study, 15
healthy female controls (age 18 to 30) volunteered for participation. While in the

scanner, they were shown neutral or negative images, with the written
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instruction to “view” each image initially. After four seconds, the word “view”
was replaced with the instruction to either “attend” to or “reappraise” the
picture. Prior to the experiment, all subjects participated in training sessions to
learn the technique of cognitive reappraisal, to insure that they were not simply
distracting themselves from the image but rather were reframing the context of
the image in order to change its emotional intensity. Results of the fMRI
indicated that, during reappraisal, the general trend was for dorsal aspects of the
prefrontal cortex to be activated, and for the amygdala and OFC to become less
active, suggesting a dampening effect by the former on the latter two regions
during reappraisal. In contrast, during simple “attend” trials with negative
pictures, the OFC and amygdala, as well as other regions, were more active than
the dorsal prefrontal areas. The authors suggest that these trends reveal an
intricate pattern of prefrontal and limbic activity during emotion regulation, with
different areas contributing to awareness of and modulation of affect (Ochsner et
al., 2002). Simply stated, while the OFC is necessary to one’s awareness of
emotions, one’s ability to modulate emotional responses through cognitive
processes can be influenced strongly by other, more dorsal areas.

The amygdala, cognition and emotions

The amygdala has been a site of frequent investigation in research on
neural mechanisms of emotion. One of the most prominent researchers in the
role of the amygdala is LeDoux (1992; 1995; 1996). The amygdalae are bilateral

structures located subcortically at the anterior ends of the hippocampi. LeDoux
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theorizes that the amygdala acts as a “first responder” type of system, designed
to detect novelty in the environment, especially novel stimuli that might signal
danger. He argues that neuroanatomical studies reveal a short, direct connection
between the sensory thalamus and the amygdala, in addition to a longer route of -
connection from the thalamus to the sensory cortex and back to the amygdala.

He posits that the amygdala has evolved as an emergency system for fast
activation of emotional response and triggering of internal “alarms” that more or
less acts first, then interprets and responds to feedback from the cortex after the
initial “alarm” response (LeDoux, 1995, 1996).

The amygdala appears to functioning better under conditions of stress or
threat, whereas the adjacent hippocampus, critical in the consolidation of
episodic memory, appears to be somewhat inhibited by exposure to the
increased cortisol levels commonly produced in response to threatening stimuli
(Nadel & Jacobs, 1998). Research by Anderson and Phelps (2001) suggests that
the amygdala is critical in the encoding of aversive words in memory, suggesting
that, although the hippocampus may be central to the process of consolidation of
information in memory, the amygdala appears to strongly influence our
awareness of stimuli that are aversive or threatening, enhancing memory for
negatively valenced material. Supporting this hypothesis, Lee and colleagues
(2004) found that blood flow to the amygdala was increased significantly when
participants in a fMRI study viewed negative pictures. Recent research also

suggests that the amygdala plays an important role in the evaluation of facial
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expression (Anderson, Spencer, Fulbright, & Phelps, 2000), possibly due to the
evolutionary survival value of being able to rapidly and correctly interpret
others” emotions (Adolphs, 2003; LeDoux, 1996).

The cingulate gyrus, cognition, and emotions

The cingulate gyrus is another area of the brain that often is cited in
research on emotional regulation. Most research has focused on the anterior
cingulate and it connections to frontal and limbic structures, although some
recent research suggests that the posterior cingulate also has a part to play. A
number of research studies converge on the point that the anterior cingulate
gyrus, with its intimate connections both to subcortical limbic system structures
and to the frontal lobes, plays an intricate part in communicating “alarm” signals
from the amygdala to the cortex and other structures, as well as appearing to be
involved in the inhibition and modulation of emotional responses (Beauregard,
Lévesque, & Bourgouin, 2001; Cabeza & Nyberg, 2000; George et al., 1993; Lee et
al., 2004; Thayer & Lane, 2000). Some research indicates that the anterior
cingulate also is involved in recognizing facial expressions in others (Anderson
et al., 2000; George et al., 1993). Other studies posit that this region is crucial to
maintenance of attention (Lee et al., 2004; Thayer & Lane, 2000). This
combination of skills makes the anterior cingulate an area of interest in
populations with BPD, given the tendency among individuals with BPD to
misread other’s emotions, to have poor attention skills, and to have decreased

ability to modulate affect. Other research indicates that the posterior cingulate,
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in an area also known as the retrosplenial cortex, may be involved in making
connections between emotional experiences and episodic memories, via the
consolidation and integration of new experiences with previous experience,
affect, and knowledge (Maddock, 1999; Maguire, 1999).

The cerebellum, cognition, and emotions

A small body of literature suggests that the cerebellum, once thought to
be specialized for coordination of muscle activities and balance, also may be
actively involved in aspects of emotional experience and memory, via
connections to the PFC, superior temporal lobes, cingulate gyrus, and
parahippocampal regions, through projections to the intralaminar “nonspecific”
thalamic nuclei (Schmahmann, 1996). Just as they noted increased activation in
the anterior cingulate and amygdala, Lee, et al. (2004) found that the cerebellum
was more active during participants” exposure to negatively valenced visual
stimuli. The role of the cerebellum in emotional processing and memory tasks
has been relatively unexplored; however, a theoretical paper regarding the
potential anatomical substrates of its connections to the limbic system and
plausible role in cognitive and emotional processes examines these connections
in detail (Schmahmann, 1996). A summary of regions of the brain outlined above
and their respective roles in emotions and some aspects of cognitive processing is

displayed in Table 1.
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Table 1

Emotions and the brain: Summary of research findings in non-BPD samples

Region Emotional/Cognitive Function or Response

Frontal lobes

“Executive” functions, including decision-making,
conceptual categorization, inhibition of impulsive
responses, direction and shifting of attention, and the
“weeding out” of distracting or irrelevant stimuli

General

Ability to use internal and external affective cues to respond
appropriately to others

Orbitofrontal (OFC) Awareness of our own responses to others in our

environment

“First responder” system, responds to novelty that may
signal danger in the environment

Function enhanced by release of cortisol in threatening
situations, in contrast to the hippocampus, whose function
Amygdala appears to be inhibited by same

Appears to influence awareness of aversive stimuli,
enhancing memory for negatively valenced material

Role in evaluation of others’” facial expressions

Cingulate gyrus

Connections both to subcortical limbic system structures
and to the frontal lobes

Helps communicate “alarm” signals from the amygdala to
the cortex and other structures

Anterior cingulate Involved in inhibition and modulation of emotional
responses

Involved in recognizing facial expressions in others

May be important in maintenance of attention

Connections between emotions and memories, via
Retrosplenial cortex  integration of new experiences with previous experience,
affect, and knowledge

Cerebellum Increased activity in response to negative visual stimuli
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The Brain and Emotions in BPD Samples

Research regarding neurophysiological and anatomical aspects of
emotions in the general population provides a backdrop against which similar
research with BPD samples can be evaluated. Each of the areas above has been
investigated to some extent in neuroimaging research on BPD. Findings from a
review of this research are covered below, followed by a table comparing and
contrasting results to research findings in the general population.

The frontal lobes, cognition, and emotions in BPD samples

One group of researchers has developed a fairly comprehensive theory
regarding the etiology of neurological differences often observed in individuals
with BPD, based primarily on alterations in neural connections in the frontal
lobes. Meares, Stevenson, and Gordon (1999), argue that neurological differences
in BPD samples may be a result of an interaction between the individual and the
environment. Specifically, they posit that BPD can be conceptualized as a
“failure” in the environment that has a detrimental impact on neural
development, tempered by the inherited vulnerability of the individual. They
propose that such changes in neural development can best be considered
through a framework outlined by John Hughlings Jackson (J. Taylor, 1931-1932).
Jackson proposed that neurological functions that developed later in
evolutionary history, which also commonly develop later in childhood, are more
vulnerable to environmental insult. Jackson referred to this process, the opposite

of evolution, as “dissolution.” Meares and colleagues (1999) argue that
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according to this paradigm, many of the functions of the frontal lobes are likely
to be affected by an invalidating or traumatizing childhood environment,
resulting in disturbances in sense of self, decreased impulse control, poor
modulation of attention, and problems with affective regulation, all hallmark
symptoms of BPD. This theory appears to be supported not only by clinical,
behavioral observations but also by recent neuroimaging research involving the
frontal lobes and their connections to other cortical and subcortical regions.

A series of experiments by Soloff and colleagues suggests that prefrontal
hypometabolism is a common observation in individuals with BPD (Soloff, Kelly,
Strotmeyer, Malone, & Mann, 2003; Soloff, Meltzer et al., 2003; Soloff, Meltzer,
Greer, Constantine, & Kelly, 1999). Individuals with BPD were compared to
healthy controls for response to a serotonergic agonist (Fenfluramine). In the
earliest of these studies, while control subjects responded with increased
activation in the right PFC (Brodman’s Area 10) relative to individuals with BPD,
BPD participants demonstrated increased activity in the pons and right occipital
lobe (Soloff et al., 1999). Subsequent studies revealed decreased response in
bilateral OFC’s in BPD subjects relative to controls; gender differences were
observed, such that males showed a more marked diminution than females.
Further, levels of impulsivity and aggression were significantly and negatively
correlated with activation in the PFC (Soloff, Kelly et al., 2003; Soloff, Meltzer et
al., 2003). In a similar study using a different radioactive marker, De la Fuente

and colleagues (1997) also noted hypometabolism in the PFC in women with
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BPD relative to matched controls. Other research shows volumetric differences
in BPD subjects compared to healthy controls. In a comparison of eight
nonmedicated women with BPD diagnoses to eight healthy female controls
matched for age and education, Tebartz van Elst et al. (2003) found that the BPD
group demonstrated a 24% decrease in volume in the left OFC relative to the
control group.

In a study by Schmal and colleagues (2003), PET scans were administered
to twenty women, half of whom met criteria for BPD, with the other half
comprised of healthy volunteers. During scans, participants listened both to
neutral stories and to scripts involving personal traumatic material. Women in
the control group showed increased blood flow in the right anterior cingulate
gyrus, and left orbitofrontal cortex during trauma scripts. These same
participants evidenced differential effects in the dorsolateral prefrontal cortices
while listening to trauma scripts, with activation increased in the right and
decreased in the left. Given the research on left versus right prefrontal
involvement in processing of positive and negative material and emotions
described earlier, these results make sense. In contrast to these findings, women
with BPD evidenced no changes in the prefrontal cortex. They also failed to
activate the orbitofrontal or anterior cingulate regions while listening to
traumatic material. In addition, in the BPD group, decreases in blood flow to the
right hippocampus during trauma script were observed, which were not present

in the other group of subjects. Schmahl and colleagues (2003) point out that past
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research has revealed a role for the medial prefrontal cortex, including the
anterior cingulate, in the regulation of glucocorticoid and sympathetic responses
during stress, inhibition of the amygdala, and extinction of fear responses. These
authors propose that failure to differentially activate left and right frontal lobes,
as well as dysfunction of the anterior cingulate, orbitofrontal cortex, and
hippocampus, may play a role in many of the symptoms seen in individuals with
BPD (Schmabhl et al., 2003). Research by Herpertz, et al. (2001) contradicts these
findings, however, showing increased activation in the bilateral PFC in BPD
versus non-BPD participants.

Possibly clarifying these contradictory findings, Driessen and colleagues
(2004) examined the relationship between areas of brain activation and the
presence or absence of PTSD in an fMRI study of women with BPD. Participants
included 12 women with a history of trauma, 6 of whom had current PTSD and 6
of whom did not. Trauma scripts were derived from a focused autobiographical
intake interview, with four discrete stories between ages 12 and 18 for each
participant; two stories concerned events that met criteria for PTSD and two
events were negative but non-traumatic. Words were selected from these stories
to evoke memories of the events and were agreed upon in advance by
participants and researchers. Results from the fMRI analyses indicate that
women with combined BPD and PTSD showed increased activation in the
anterior right temporal lobe, amygdala, retrosplenial gyrus, occiput, and

cerebellum, while those with no PTSD evidenced increased activity in the OFC
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bilaterally (Driessen et al., 2004). Generally this set of findings is congruent with
previous research in traumatized samples without BPD, in which differential
activation was noted individuals with PTSD; the trend across this body of
research is for people without PTSD to activate the PFC with exposure to trauma
cues, while those with PTSD preferentially activated occipital and temporal
regions. Findings in the Driessen study argue for the need to better understand
the effects of trauma in this population.

Hypothalamic-pituitary-adrenal axis and BPD

A related area of research concerns the hypothalamic-pituitary-adrenal
(HPA) axis. The HPA axis is a network of neuroendocrine components whose
primary function is response to stress. A major product of HPA activation is
corticosteroids, which, as noted previously, particularly affect the limbic system,
most notably the hippocampus (Lopez, Vazquez, Chalmers, & Watson, 1997).
Increased HPA activity is associated with increased risk for suicide (Lopez et al.,
1997; Ranga Rama Krishnan, Davidson, Rayasam, & Shope, 1984). According to
some theorists, there are four major contributors to suicidality:

“(1) an acute pathway involving severe anxiety/agitation associated with
high brain corticotrophin-releasing factor ... levels, (2) trait baseline and
reactivity hopelessness, (3) severe anhedonia, and (4) trait impulsiveness
associated with low brain serotonin turnover ... as a possible peripheral
correlate” (Lopez et al., 1997).

Given the behaviors commonly observed in individuals with BPD, as well as the

observations of low serotonin turnover described above, it is not surprising that

researchers would be interested in investigating the HPA axis in this population.
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Rinne and colleagues have conducted a series of experiments examining
HPA response in women with BPD and reported histories of childhood abuse
(Rinne et al., 2003; Rinne et al., 2002). They ground this research in part on
recent animal studies suggesting that exposure to adverse environments in early
neural development produces changes in HPA responses (Oitzl, Workel, Fluttert,
Frosch, & De Kloet, 2000). Based on the results of their work with BPD women,
Rinne and colleagues conclude that sustained abuse in childhood is related to
hypersensitivity in the HPA axis in individuals with BPD, making them more
susceptible to the effects of stress (Rinne et al., 2003; 2002). Research by other
authors supports this finding (Martial et al., 1997).

The amygdala, cognition, and emotions in BPD samples

In the MRI study described above by Tebartz van Elst and colleagues
(2003), women with BPD also had significant reductions in bilateral amygdala
and hippocampal volumes. Supporting these findings, another MRI study found
16% reduction in hippocampal volume and 8% reduction in amygdala volume in
women with BPD relative to healthy controls (Driessen et al., 2000). In addition,
as noted above, the presence of PTSD in BPD subjects also appears to be
correlated with increased activation in the amygdala (right greater than left)
relative to patterns seen on fMRI in individuals with BPD but no PTSD (Driessen
etal., 2004). Although they did not control for PTSD, other studies support the
concept that hyperactivation of the amygdala is common in BPD. Herpertz and

colleagues (2001) noted increased bilateral activation in the amygdala when
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individuals with BPD were exposed to emotionally aversive visual images
during fMRI, as compared to patterns of activation in matched healthy controls.
Other research has used photographs of a spectrum of facial expressions
designed to evoke happy, sad, fearful, or neutral responses in subjects (Donegan
etal., 2003). Participants in this study were 15 men and women with BPD and 15
matched healthy controls. Results of the study indicate that BPD participants
showed significantly greater activation of the amygdala in response to all but the
happy slides when compared with controls. Based on post-scan debriefing, the
authors posit that many individuals with BPD have difficulty disambiguating
neutral versus negative facial expressions in others, contributing to clinical
observations of hypersensitivity and occasional signs of paranoia in clients with
BPD (Donegan et al., 2003).

The cingulate gyrus, cognition, and emotions in BPD samples

In their MRI comparison of 8 borderline and 8 healthy control females
matched for age and education, Tebartz van Elst et al. (2003) also found a 26%
reduction in volume in the anterior cingulate gyrus in women with BPD relative
to the control group. Further, De la Fuente and colleagues (1997) noted resting
state hypometabolism in the anterior cingulate in PET scans studies of BPD
subjects, in addition to that observed in the PFC described above. Interestingly,
Driessen and colleagues (2004) found a differential activation for the left versus

right posterior (retrosplenial) cingulate in women with BPD with and without
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comorbid PTSD, suggesting further research into the effects of trauma in this
population is warranted.

The cerebellum, cognition, and emotions in BPD samples

Little research to date has examined the cerebellum’s role in emotional
processing in BPD. The study by Driessen and colleagues (2004) reported
increased activation of the left anterior aspect of the cerebellum with recollection
of traumatic autobiographical material. This was the single study in the current
review that noted changes in activation in the cerebellum, so results should be
considered with caution. However, given research by Schmahmann (1996) that
demonstrated increased cerebellar activity with exposure to negative visual
images in the general population, these results suggest that further investigation
of cerebellar function may prove fruitful, especially in the context of research

examining past history of trauma in BPD.
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Table 2

BPD, Emotion Regulation, & Verbal Memory

Summary of differences in the brain and neurophysiology in BPD samples

39

Region

Function or Response

Summary of Findings in BPD
Samples

Frontal lobes

General

Orbitofrontal
(OFC)

Deqisqumakin , categorization,
inhibition, attenfion

Decreased PFC response to
serotonergic agonists

Impulsivity & a

ression negatively
correlated with

C activation

Use of affective cues in social
responses

Awareness of own responses

Decreased OFC response to
serotonergic agonists (males more
than females)

24% decrease in left OFC volume

HPA Axis

Response to stress
Appears to have role in suicidality

In BPD samples with childhood
abuse, hypersensitivity of the HPA
axis and increased sensitivity to
stress

Amygdala

Response to novelty in the
environment

Awareness and subsequent
memory for aversive stimuli

Role in evaluation of others’ facial
expressions

Bilateral decreases in amygdala and
hippocampal volume

Increased activation when exposed
to aversive stimuli, relative to
controls

Increased activation to sad, fearful,
and neutral facial expressions
relative to controls: problems
disambiguating expressions (?)

Cingulate gyrus

Anterior
cingulate

Retrosplenial
cortex

Connects limbic system structures
to the frontal lobes

Communicate “alarm” signals from
the am¥gdala to the cortex and
other structures

Inhibition and modulation of
emotional responses

Role in recognizing facial
expressions in others

Role in maintenance of attention

Helps connect emotions and
memories

26% decrease in anterior cingulate
volume

Resting state hypometabolism in
anterior cingulate compared to
healthy controls

Differences in left/right activation
dependent on comorbidity of PTSD

Cerebellum

Coordination/balance
Involved in procedural memory

Increased activity to negative
visual stimuli

One study notin§ increased left
cerebellar activation with recall of
traumatic memories

* Details and references in section preceding this table
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Neurophysiology of Memory in Non-BPD and BPD Samples

Verbal memory is an area of cognitive functioning that bears further
research in BPD. Relative to an abundance of imaging research involving
visually presented language, letter, and design recognition, fewer studies have
examined brain areas that are activated during aurally presented verbal memory
tasks. The comparative dearth of imaging information on verbal memory is due
in part to the complication of head motion in the scanner when such tasks
traditionally require vocal responses from participants (S. C. Johnson, Saykin,
Flashman, McAllister, & Sparling, 2001), resulting in the frequent use of either
forced choice verbal recognition of single words (which can be selected with the
click of a button) or correlational studies of listening tasks while in the scanner
with administration of recall and recognition trials outside the scanner. The
general trend across these studies in non-BPD samples suggest the left prefrontal
cortex and bilateral temporal lobes are common areas of activation, with some
studies revealing increased activity in the right frontal lobe, right medial frontal
gyrus, and right anterior cingulate gyrus (Cabeza & Nyberg, 2000; Heun et al.,
1999; S. C. Johnson et al., 2001; Nyberg et al., 2000; Saykin et al., 1999; Tsukiura et
al., 2002). Results vary across studies with familiarity /novelty of words
presented and method and timing of word presentation. Further complicating
the picture, these studies vary considerably in regards to gender distribution and
age of subjects, although all recruited healthy volunteers. One study was located

that compared active areas during encoding of sentences versus encoding of
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pictures (Nyberg et al., 2000). This research revealed greater activity in left
temporal and left frontal regions with cognitive processing of sentences and in
bilateral occipital and right medial temporal regions with processing of pictures.
In the present review, only one imaging study incorporating a story
memory task was found. In a project by Maguire, Frith and Morris (1999),
thirteen healthy male volunteers (25-43 years old) listened to six different short
stories, each repeated two times over a series of twelve PET scans. Immediately
following each scan, they were asked to rate comprehension of each story heard
and recall as much of each as possible. Participants heard both “standard” and
“unusual” stories, with a description of the basic idea of only some of the
unusual stories given to them beforehand. Standard stories were rated by the
participants as easier to comprehend than unusual stories, which were in turn
more easily understood than unusual stories without a pre-established mental
framework. PET scans revealed activation of anterior and ventral areas of the
medial parietal and of the posterior cingulate cortex only with unusual studies
preceded by a mental framework. Given the small, healthy sample of males only
included in this study, as well as the lack of other studies examining story recall,
it is unclear how these results might translate to a population of individuals with
BPD, the majority of whom are female; however, the results do pose interesting
questions regarding the role of the cingulate and parietal cortices in verbal

encoding, recall, and comprehension.
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No studies could be located examining brain activation during a task
involving memory for newly acquired information in subjects with BPD. One
study examined brain activation during memories of childhood abuse in
individuals with and without BPD (Schmabhl et al., 2003). This research is more
focused on participants’ emotional responses to traumatic memories than on
active memory tasks, however, and it is covered in greater detail in the earlier
section on the neurophysiology of emotions in BPD.

Neuropsychological Studies of Memory in BPD Samples

One of the earliest studies of neuropsychological performance in
individuals with BPD was conducted by O’Leary and colleagues in 1991. In this
research, 16 outpatients diagnosed with BPD were compared with 16 healthy
volunteers for performance on the Wechsler Adult Intelligence Scale-Revised
(WAIS-R, Wechsler, 1987), the Wechsler Memory Scale (WMS, Wechsler, 1945),
and the Embedded Figures Test. The participants with BPD performed
significantly worse than the comparison group for story recall and on tests
requiring visual discrimination and filtering (O'Leary, Brouwers, Gardner, &
Cowdry, 1991). In this early rendition of the WMS, both stories contained
emotionally evocative material; one is the first story of the current WMS-IIJ,
which involves a robbery and financial hardship for a mother and her four
children, and the other story, dropped from the current version of the measure,
described the wreck of an 18-wheeler in the rain, with the driver striking his

head on the dashboard. At about the same time, another research team was

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 43

comparing 25 outpatients with BPD to 25 matched controls from archival data
for performance on a more extensive neuropsychological battery (Judd & Ruff,
1993). Findings from this study indicate that individuals with BPD had poorer
visuospatial recall, slower processing speed, and decreased verbal recall of
stories. Recent work has examined and summarized findings across studies
over the past decade. Monarch, Saykin, and Flashman (2004) conclude in their
review of literature that there are three primary findings regarding the
neuropsychology of BPD that are fairly consistent: 1) impairment on impulsivity
and executive functioning; 2) impaired performance on the Digit Symbol subtest
of the WAIS and its subsequent editions, suggesting difficulty with sustained
attention and visuomotor speed; and 3) impairments in verbal memory.

Verbal memory also was found to be decreased in individuals with BPD in
a study by Cummings (1998). The sample for this study was drawn from a
group of inpatients at a state psychiatric facility. All participants carried a
diagnosis of depression, but 23 had the additional diagnosis of BPD, while 21 did
not. Participants were compared for performance on the California Verbal
Learning Test (CVLT, a test of word list learning and recall), the LM portion of
the WMS-R, and the Rey Complex Figure Test (RCFT, a measure of visuospatial
organization and memory). Both groups scored in the mildly to moderately
impaired range on the RCFT. Neither was significantly impaired on the LM
portion of the WMS-R. The borderline group was significantly more impaired on

the CVLT, however, and their performance relative to the control group did not
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improve on the cued recall or recognition portions of the CVLT. Cummings
(1998) proposes that these findings, all drawn from a sample high in depressive
symptoms, attenuate the effect of depressive symptomatology on test
performance, suggesting that differences, including deficits in verbal learning
and memory, are better accounted for by the presence of BPD in one group.
Dinn and colleagues (2004) found recently that inpatients with BPD scored
significantly lower than a group of healthy controls across several measures,
including the LM portion of the WAIS, supporting a general dysfunction in
verbal memory in this population.

A recent study by Monarch, Saykin, and Flashman (2004) also found
impairments across several domains of cognitive functioning in a group of
inpatients with BPD, including verbal memory. In this study, twelve women
meeting diagnostic criteria for BPD who were consecutively admitted to a state
psychiatric facility were assessed across a range of cognitive domains. Their
results were compared to data from a normative sample collected from the same
geographic region (see Saykin et al., 1995). Participants with BPD performed
significantly worse than the normative sample on seven of nine domains of
functioning, including “attention-vigilance, visuomotor speed and attention,
immediate auditory memory, verbal intelligence and language, spatial
organization, visual memory, and verbal learning and memory” (Monarch et al.,
2004). Results from tests of attention-vigilance, learning, and verbal memory

revealed the greatest deficits for the group with BPD, with scores falling more
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than three standard deviations below the mean for the normative group. Itis
worth noting that at the time of testing, these individuals were psychologically
impaired to a degree that mandated emergency admission (for most) to a state
psychiatric facility; however, the pattern of deficits lends credence to the some of
the authors’ previously noted observations regarding general trends in the
research literature with BPD samples.

Other studies have noted decreased speed of processing (Dinn et al., 2004),
impaired visual perception (Stevens, Burkhardt, Hautzinger, Schwarz, & Unckel,
2004), impairments in nonverbal memory (Dinn et al., 2004), and deficits in
working memory (Stevens et al., 2004) in BPD samples. Attention deficits also
appear to be elevated in this population. In a study of inpatients at a psychiatric
facility, Fossati and colleagues (2002) administered the Wender Utah Rating
Scale, a retrospective self-report questionnaire designed to assess childhood
symptoms of attention deficit hyperactivity disorder (ADHD). The primary
group of interest was 42 individuals with a diagnosis of BPD (58% females), who
were compared to 96 inpatients with other cluster B personality disorder
diagnoses, 38 patients with cluster A or C (but not B) diagnoses, 69 inpatients
with no personality disorder diagnosis, and 201 nonclinical volunteers. 25% of
the participants with BPD scored about the recommended WURS cut-off score of
46, compared to 10% of individuals with other cluster B disorders, 4% of those
with cluster A or C disorders, 4% of inpatients without personality disorders,

and 13% of the nonclinical sample, F(2, 171) = 16.84, p < .001. In a different study
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examining attention and conduct problems in a group of children exposed to
family violence, Becker and McCloskey (2002) found that this group had
significantly elevated rates of attention deficits in the violence exposed group
(n =141), compared to rates in a non-exposed group (n = 146). In this
longitudinal study, attention and conduct problems were assessed at time one
and patterns of delinquency were assessed at time two, approximately one year
later. Given research findings from several studies noting elevated rates of BPD
in juvenile offender populations (e.g., Barylnik, 2003; Eppright, Kashani,
Robison, & Reid, 1993; Trupin, Stewart, Beach, & Boesky, 2002), as well as the
high rates of trauma in BPD populations, these findings suggest that problems
with attention bear consideration in any exploration of cognitive functioning in
individuals with BPD.

Two final aspects of neurocognitive functioning in BPD populations that
bear consideration are executive functioning (other than attention) and
developmental research on BPD and cognition. Dowson and colleagues (2004)
investigated levels of self-reported impulsivity symptoms and performance on
various computerized tasks thought to be mediated by the frontal lobes in 41
inpatients with BPD and 35 nonclinical control participants. Participants
completed the Attention-Deficit Scale for Adults, the National Adult Reading
Test (an estimate of verbal intelligence), the Brief Symptom Inventory (BSI; a self-
report measure reflecting current psychological distress), a motor screening task

(measuring speed of motor responses), the Tower of London task (measuring
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ability to plan steps for building a tower sequence correctly), and a computerized
decision-making task involving guessing the location of a hidden token and
placing bets regarding the likelihood of having the correct answer. After
Bonferroni correction, the BPD group was found to be significantly higher than
the control group on seven of nine categories on the attention deficit measure, six
of which reflect tendencies toward impulsive behavior. Multiple regression
analysis revealed that performance on the Tower of London task was predicted
by self-ratings on the attention deficit measure, including a scale reflecting
emotional lability, even after controlling for estimated verbal intelligence and
severity of symptoms on the BSI. Poor motor coordination and response time
also were related to ratings on the attention deficit measure. The authors
propose that the set of neurocognitive tasks chosen for the study tap into
dorsolateral and orbitofrontal functioning, speculating that these areas of the
brain may represent common sites of dysfunction in individuals with BPD, given
the general trend of increased impulsivity, poor decision-making, and decreased
ability to plan and strategize effectively observed in the BPD participants
(Dowson et al., 2004).

Another body of research has examined neuropsychological performance
in children with features of BPD, in an effort to explore neurodevelopmental
aspects of the disorder. Coolidge, et al. (2000) conducted a study with 21
children diagnosed with borderline features and 21 controls with features of

another personality disorder but not BPD. All participants were community
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referred and not hospitalized at the time of analysis. Males and females were
included in the study, and the average age of participants was 11 years (SD = 3.6
years; range 5-17 years). Parents of participants completed a 200-item
questionnaire developed by the authors with a threefold purpose: 1) assessment
of personality disorder traits, 2) assessment of symptoms of Axis I disorders, and
3) assessment of indicators of neuropsychological dysfunction. After correction
for multiple comparisons, the children in the BPD were found to have
significantly higher ratings than the control group for attention deficits, problems
with executive function, and signs of mild neurocognitive disorder, including
memory and perceptual motor difficulties (Coolidge et al., 2000). Although this
single mode of assessment gathered only through the primary caregiver’s report
is not conclusive, the differences between the groups are striking and suggest the
possibility that at least in some individuals with features of BPD, both symptoms
of the disorder and neurocognitive deficits may date back well into childhood.

A recent investigation that included computer administered tasks that are
standard in neuropsychological assessment supports the findings of the study
described above (Zelkowitz, Paris, Guzder, & Feldman, 2001). In this study, 86
children (75 males) who were in a day treatment psychiatric program completed
the Wisconsin Cart Sorting Test (WCST, Heaton, 1981) and the Continuous
Performance Test (CPT, Conners, 1994) on computer, in addition to measures of
psychopathology and past exposure to trauma. The WCST is traditionally

considered to be a measure of executive function that requires complex sustained
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attention, set shifting, abstract thinking, novel problem solving, and cognitive
flexibility. The CPT is designed to measure vigilance, impulsivity, and sustained
attention. Average age of participants was 9.8 years (range 7 to 12 years). Thirty
five children were diagnosed with BPD. Data were analyzed using a series of
logistic regressions, with “neuropsychological vulnerability” and “psychosocial
risk” as predictors for level of BPD pathology. An abnormal WCST score alone
was related to a 6:1 odds ratio for being classified as BPD. A combined model
which included witnessing violence, experiencing sexual abuse, CPT score,
WCST score, and a “thought problems” score from a behavioral checklist
completed by parents accounted for 48% of the variance in BPD group
assignment in this sample (Zelkowitz et al., 2001). Although only limited data
exist at present regarding the relationship between neurocognitive functioning
and BPD symptoms in childhood, these two studies both support the idea that
cognitive vulnerability may be intertwined with BPD symptoms in early
development.

How Do Emotions Affect Memory in Non-BPD Samples?

Do emotions help or hinder our ability to remember information? Based
on recent research, the answer varies, depending on type of task, emotional
valence of the material, and area of the brain being activated at the time of
encoding and recall/recognition. Some research indicates that memory is
enhanced when emotions are evoked, other studies suggest that emotions

dampen our ability to remember, and still others view the problem from the
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perspective of approach/withdrawal tendencies, noting differential performance
based on task, and theorizing that lateralization between the hemispheres may
interact with memory for emotional material. Recent research in each of these
areas is explored below, with the caveat that no research could be located that
examined the effects of emotions on memory in samples with BPD.

Several studies suggest that recall is enhanced when emotions are
stimulated. In a list-learning paradigm, Kulas, Conger, and Smolin (2003) found
that all participants, regardless of their reported ratings of fear of spiders,
recalled the word “spider” in lists at a significantly higher rate than other words
on the list. In addition, memory for the word presented subsequent to the word
“spider” was recalled at a significantly lower rate, even when word order was
altered in several follow-up studies. Recent work by Keil and Ihssen (2004),
using several series of rapidly presented word lists, suggests that enhanced
memory may be present for both positively and negatively valenced words,
compared to neutral words.

In a Stroop paradigm, requiring participants to name the color of ink in
which words were printed rather than the word itself, Vrana, Roodman, &
Beckham (1995), found that Vietnam vets were significantly slower at naming the
ink color for combat-related and emotionally negative words than for neutral
words. In addition, recall and recognition for these words was enhanced. These
authors frame the results as an “attentional bias towards the anxiety-related

material rather than avoidance of it.” In another study utilizing the Stroop
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technique, recall bias for emotional (positive and negative) versus neutral words
was found (Doerksen & Shimamura, 2001). In an interesting follow-up, these
researchers conducted a second study in which all words were printed in black
ink on white paper but were surrounded by a thin line of either yellow or blue
ink. Participants exhibited significantly higher rates of recall for the surrounding
line color for emotional words versus neutral words. Doerksen and Shimamura
(2001) posit that these results indicate enhanced memory not only for emotional
content but also for surrounding stimuli, or the “source context” of the emotional
material.

Recent research by Anderson & Phelps (2001) suggests that the left
amygdala may play a crucial role in memory for negative emotional words. This
study included a unique subject, S.P., a 47-year-old woman whose right
amygdala and some adjoining temporal lobe structures were removed surgically,
due to intractable epilepsy. After surgery, it was found that S.P. had abnormal
signal density in her left amygdala, although none of the surrounding tissue
appeared to be atypical, and the site did not appear to be epigenetic for seizure
activity. For the purposes of the memory study, S.P.’s memory performance was
compared to 5 participants with right anteromedial temporal lobectomy (TLB,
often performed for intractable seizures), 5 patients with left TLB, and 20 healthy
controls of similar age and education. Participants were shown several series of
lists of rapidly projected single words, with 2 target words in green ink, versus

13 in black ink for non-target, neutral words in each series. Targets were high
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intensity, negative words (e.g., “rape,” “bastard”) in some sequences and
affectively neutral in others. After each 15 word trial, participants typed in
words to indicate recall for targets. In the control participants and in the right
TLB subjects, memory for target words was enhanced when the stimuli were
negative. For S.P. and for left TLB participants, however, no enhancement for
negative stimuli was noted. The authors propose that this evidence supports
earlier research and theory that suggests the amygdala plays a vital role in
memory for aversive stimuli, helping us to separate the “mundane” from the
significant in our environment, in order to enhance perceptual awareness of
salient material (see also LaBar & Phelps, 1998; LeDoux, 1992, 1995). Anderson
and Phelps (2001) posit that the left amygdala may be particularly crucial to this
process, emphasizing that the amygdala’s many projections throughout the
temporal lobe and other areas of the brain indicate that it is not working alone
but rather in concert with a network of other sites in the brain.

In contrast to these studies revealing improved performance with
increased emotional intensity, other work suggests that emotions may interfere
with memory and other aspects of cognitive processing. Kensinger and Corkin
(2003) conducted a study examining the way in which emotional contént of
visually presented stimuli affects speed of processing, reaction time, and
working memory. They conducted an “n-back” study of working memory for
words and for photographs of scenes or people’s faces. In an n-back approach,

the subject is asked to identify any stimulus that they heard n number of times
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previous to the current exposure. The simplest form of this approach is a 1-back,
in which the participant presses a button any time that they hear the same word
(or see the same picture) two times in a row. The most commonly used form is
the 2-back, in which the subject presses a button when they hear a word that they
just heard two words back (in other words, with only one word in between the
two targets). Occasionally, researchers use a 3 or even 4-back approach, which
becomes extremely challenging for most people. The procedure provides a good
picture of the person’s ability to hold onto and retrieve information over short
periods of time with interference; in other words, it taps into working memory.
Another advantage of the procedure is that it allows for analysis of data such as
reactions times, false positives, and impulsive responding. Kensinger and
Corkin (2003) used this paradigm in a series of five 2-back experiments to test
memory for auditory and visual stimuli that included positive, neutral, and
negative emotional content. Participants viewed several trials, counterbalanced
for order of presentation. In addition to the standard working memory task, the
researchers also collected data from participants the following day, asking them
to list every stimulus they had seen or heard in the experiment. The main
findings of the study included better retention for negative stimuli after the delay
period, no effects for emotional content on working memory, and significantly
slowed reaction times for specific negative visual content (i.e., fearful faces only).

Additionally, although it did not reach statistical significance, reaction times for
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all emotionally evocative stimuli were consistently slower across all tasks than
for neutral stimuli (Kensinger & Corkin, 2003).

Other studies have examined the effects of emotions on memory by
inducing physiologic responses that mimic the effects of stress. Newcomer, et al.
(1999) utilized variable dosing with orally administered cortisol in a randomized,
double-blind experiment that also included placebo doses in a group of healthy
volunteers. The lower dose of cortisol was similar to the type of natural
increases observed with mild stress, and the higher dose was analogous to that
seen with major stress. Higher doses of cortisol were significantly and
negatively correlated with poorer verbal recall but were not related to nonverbal
memory, attention, or executive abilities. Paragraph recall was particularly
impeded, both immediately and after a delay for wash-out of the drug. Some
research suggests that self-harm behavior may be related to increases in serum
cortisol (Sachsee, von der Heyde, & Huether, 2002), indicating that consideration
for the effects of stress in borderline populations may be of interest in developing
a better understanding of cognition in this group.

A final approach to understanding the effects of emotions on memory is
examining the differential effects of positively versus negatively valenced
material on tasks that traditionally are thought to rely more on the left or right
hemispheres. As noted previously, language based tasks are thought to
generally be more left-sided, and visual tasks more right-sided activities.

Additionally, the left hemisphere is believed to be activated more by “approach”
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signals and positive tasks, while “withdrawal” signals and negative emotional
stimuli generally activate the right hemisphere to a greater degree. ].R. Gray
(2001) used these observations to explore the effects of positive and negative
mood induction prior to memory tasks to look for differential effects on memory
for spatial and verbal stimuli. Participants included 152 healthy college
undergraduate volunteers. In a series of experiments, subjects watched 10 to 15
minute video clips with positive, neutral, or negative emotional content, then
participated in 2-back memory tasks. Stimuli consisted of letters visually
presented at any of nine points on a 3x3 viewing screen for brief periods. In the
verbally loaded task, subjects were to look for repetitions of target letters, and in
the nonverbal task, they were looking only for repetition of the same placement,
regardless of letter. J.R. Gray (2001) found a double dissociation by task and
emotional valence, such that “an approach state tended to impair spatial
performance and improve verbal, whereas a withdrawal state tended to improve
spatial performance and impair verbal.” The interaction of emotion by task was
strongest for those performing below a\}erage.
Purpose of the Current Study

In terms of the current study, the research results outlined above are
interesting yet problematic, due to both the contradictory nature of the results
and to the fact that no research to date has targeted the interactions between
affective and cognitive functioning in individuals with BPD. Given the verbal

nature of most therapies, including many aspects of the skills training used in
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DBT, investigating verbal memory abilities in individuals with BPD may be
helpful in developing a better understanding of the reasons that traditional
approaches to therapy may be problematic in this population. The present study
seeks to address the apparent gap in the literature through an initial exploration
of the interaction between emotions and verbal memory in a sample of
community referred individuals who meet diagnostic criteria for BPD.
Background literature suggests several possible avenues of exploration. Given
the current dearth of information in this area for BPD samples, a set of
hypotheses was generated, based on what is currently known about affect and
memory in non-BPD samples, as well as indicators of potential areas of difficulty
for individuals with BPD.

Hypotheses:

1. Onan aurally administered verbal memory task, the Logical Memory
(LM) portion of the Wechsler Memory Scale, 3*4 Edition (WMS-III),
immediate recall for Story A and Story B will be different within
participants across all groups, and delayed recall for Story A and Story B
will be different within participants in Phases 1 and 2.

2. LM performance will be related to estimated verbal IQ scores (ANART), a
measure of attention (Digit Span subtest of the WMS-III), and depressive

symptoms (BDI-II scores).
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3. Affective Control Scale (ACS) scores will be correlated with scores on the
BDI-II and BS], suggesting a relationship between problems with emotion
regulation and other measures of distress in BPD populations.

4. Problems with emotion regulation, as reflected by total scores on the ACS,
will be predictive of variance in performance for immediate and delayed
recall on the LM portion of the WMS-IIL

5. The relationship between emotion regulation and verbal memory will be
significant even after controlling for other variables likely to impact
performance, including depression, estimated verbal intelligence, and
attention.

6. Emotion regulation (ACS scores) also will be related to recognition scores
on the LM portion on the WMS-III, reflecting alterations in encoding of
information with increased emotional dysregulation.

7. In a manipulation check, individuals with BPD features will rate Story A
as more emotionally intense than Story B, supporting the proposed

relationship between affective response and verbal memory performance.
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Methods
Procedure

Participants were referred for possible participation in the study from
therapists in the Missoula and Seattle areas, as part of an ongoing research
project regarding the use of videotape teaching modules for DBT skills. All
referred individuals were aware of their diagnosis of BPD prior to referral, as a
part of the referral criteria for the study given to therapists. All data used in the
current project were collected prior to exposure to DBT skills videos for any
participants. Referred individuals initially were given information regarding the
general purpose of the study and the time commitment involved via a telephone
call. Participants who chose to participate were scheduled for an appointment to
meet researchers in person at Behavioral Technology Transfer Group in Seattle,
Washington, or at the Clinical Psychology Center on the University of Montana
campus in Missoula.

In the first meeting, participants were given explanations of informed
consent, followed by a clinical interview using the Structural Clinical Interview
for the DSM-1V for Axis I disorders (SCID-I, Spitzer, Williams, Gibbon, & First,
1994), as well as the BPD portion of the SCID for Axis II disorders (SCID-1I, First,
Spitzer, Gibbon, & Williams, 1996). The SCID interview was conducted by one
practitioner certified in its administration, in person at the Seattle location and
via a speaker phone with another clinician in the room with the participant for

the Missoula administrations. Following the interview, volunteers who were
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screened out due to the lack of a current BPD diagnosis were paid for their time
and informed that they would not be able to participate.

Individuals who met criteria for BPD were invited to continue with further
explanation of the schedule for data collection. Aside from the inclusion
condition of meeting diagnostic criteria for BPD, all participants were at least 18
years of age, demonstrated understanding of and willingness to give informed
consent, were literate, and were currently involved with treatment by a mental
health professional (to insure availability of mental health resources should the
individual become extremely distressed or suicidal). All participants also were
screened for a set of exclusion criteria. Specifically, participants with an
estimated verbal IQ score below 85 on the American National Adult Reading
Test (ANART) were excluded, due to confounds introduced by having too low of
a demonstrated verbal ability to be able to learn the material being presented in
the larger study. (See “Measures” for more detail on the ANART.) In addition,
individuals who were actively psychotic, who had prior exposure to DBT skills
training, or who using substances to a degree that would interfere with
participation in the study were excluded.

All participants were aware that they could voluntarily withdraw from
the study at any time. All data for Phases 1 and 2 were collected under
guidelines set forth by the Institutional Review Board (IRB) at the University of
Montana. Meetings varied from between 1 %2 to 4 hours in length, depending on

tasks to be completed. Participants were paid between $15 and $45 for each
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meeting, based on a pre-set scale that considered planned length of each meeting
and a $5 incentive for arriving on time, resulting in total payment for completers
of all six sessions of between $150 and $200.

For the manipulation check, participants were recruited from therapist
referrals at the Montana State Hospital and from the community in Missoula.
The manipulation check also was conducted in accordance with guidelines set
forth by the IRB at the University of Montana, as well as according to the
guidelines of the Ethics Committee at Montana State Hospital. All participants
gave consent after careful review of the rules and constraints of consent.
Participation in the manipulation check occurred at Montana State Hospital for
14 participants and at the Clinical Psychology Center on the University of
Montana campus for 1 participant. Meeting length for the manipulation check
varied from 30 to 60 minutes, and all participants were paid $10 for their time.

In the course of conducting the study, several additional questions arose
regarding memory for the two stories that necessitated the addition of a healthy
control group for comparison. Data from the WMS-III normative sample could
not be obtained from the test’s developer. However, a group of healthy adult
controls were located who were participating in research on the effects of
chemotherapy on neuropsychological performance at Dartmouth-Hitchcock
Medical Center’s (DHMC) Neuropsychology Laboratory. Demographic
characteristics for this group are briefly described near the end of the results

section, where differences between groups on LM performance are explored. In
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the primary study from which their LM data were drawn, these participants
served as matched controls for a group of individuals with breast cancer
receiving chemotherapy. Control participants were recruited via flyers posted in
health care facilities and advertisements in local newspapers in the Hanover,
New Hampshire area. Volunteers were excluded if they had a history of breast
cancer, any type of previous cancer treatment, history of traumatic brain injury
with loss of consciousness, neurological disorder, previous diagnosis with
learning disability, substance abuse, or psychiatric diagnosis. Informed consent
was obtained from all participants to have their data used in a variety of studies
being conducted by the lab at DHMC, and all data collection occurred with the
prior review and approval of the IRB at DHMC. Participants participated in a
total of 4 assessments during this longitudinal study and were paid $50 for each
assessment session.
Measures

The Brief Symptom Inventory (BSI, Derogatis, 1993) was completed by
participants in Phases 1 and 2 during the second meeting, following completion
of the SCID I and II interviews during the initial meeting. The BSI was
completed immediately following the demographics questionnaire by
participants in the Manipulation Check. The Affective Control Scale (ACS,
Williams et al., 1997) was completed during the second meeting by Phase 2
participants only. WMS-III subtests and the American National Adult Reading

Test (ANART, Crawford, Stewart, Cochrane, Parker, & et al., 1989) also were
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administered during the second meeting with participants in Phases 1 and 2.
Only the first recall of each story, in counterbalanced order, was completed by
Manipulation Check participants.

Demographics Questionnaire

During initial telephone screening, a questionnaire was completed by the
interviewer regarding participants’ age, gender, ethnicity, income, and a variety
of other (iemographic background data. More focused demographic data
questions in a shortened, written format were completed by participants in the
manipulation check.

Brief Symptom Inventory (BSI)

The Brief Symptom Inventory is a 53-item self-report questionnaire
designed to assess “psychological symptom patterns of psychiatric and medical
patients as well as community referred respondents” (Derogatis, 1993, p. 3). It
was included in the present study to assess general level of distress of
participants. On the BSI, participants rate each item on a five-point scale (range
of 0 to 4), from “not at all” to “extremely,” to reflect the degree to which they
have been bothered by a variety of symptoms over the prior seven days. In
addition to a total score, described by three potential global indices, scores can be
analyzed across nine subscales: somatization, obsessive-compulsive,
interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid
ideation, and psychoticism. The test developer reports correlations between

scores for the BSI and the SCL-90-R, another scale commonly used to assess
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global mental health, ranging from .92 to .98 in a sample of 565 psychiatric
outpatients. Internal consistency of scores in a normative sample (n = 719)
ranged from .71 to .85 for the nine subscales (Derogatis, 1993; Derogatis &
Melisaratos, 1983). Reliability of the BSI for the current study is reported in the
results section.

Affective Control Scale (ACS)

This self-report measure was developed by Williams, Chambless, and
Ahrens (1997) to assess fear of losing control of one’s emotions and fear of one’s
behavioral response to emotion. Items are presented using a 7-point Likert scale,
with four subscales with seven to eleven items each: Anger, Depression, Anxiety,
and Positive Affect. The authors state that the general measure shows evidence
of strong test-retest reliability and internal consistency for scores in their
samples. Internal reliability for scores on the four subscales also appears to be
moderately strong. Reliabilities of scores for the whole measure and its subscales
for the current study are reported in the results section.

Beck Depression Inventory, 2% Edition (BDI-II)

The BDI-II is a self-report measure of depressive symptomatology
developed by Beck, Steer, and Brown (1996). The scale consists of 21 questions,
with responses ranging in severity from 0 to 3. Suggested cut scores for the scale
are 0-13 for “minimal depressive symptoms,” 14-19 “mild,” 20-28 “moderate,”
and 29-63 “severe” (Beck, Steer, & Brown, 1996). Contrary to gender norms in

the general population, research using the BDI-II in BPD samples has found no
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differences in scores for the measure by gender (D. M. Johnson et al., 2003). The
measure’s authors report reliability of scores in normative samples ranging from
82 to .94 (Beck et al., 1996). Reliability of scores on the BDI-II for the present
study is reported in the results section.

American National Adult Reading Test (ANART)

The ANART is a measure designed to estimate verbal intelligence based
on an individual’s ability to read and correctly pronounce words with spellings
that are atypical for English language standards (e.g., “syncope”). The ANART
is considered to provide a fairly reliable estimate of general intellectual
functioning that is relatively stable over time (Crawford et al., 1989). The
measure is also often used as an estimate of premorbid functioning in
individuals with psychopathology, dementia, traumatic brain injury, and normal
cognitive changes from aging (see for example, Crawford, 1992; Crawford,
Deary, Starr, & Whalley, 2001; Deary, Whalley, & Crawford, 2004; Willshire,
Kinsella, & Prior, 1991). The ANART consists of a list of 50 words that the
participant is asked to read aloud. Verbal intelligence scores are calculated based
on the number of words pronounced correctly.

Digit Span subtest of the Wechsler Memory Scale, 3 Edition (DSp)

The Digit Span subtest is part of both the Wechsler Adult Intelligence
Scale, 3rd Edition (WAIS-III, Wechsler, 1997a) and the WMS-III (Wechsler, 1997b),
with no variation in form or content between the two measures. On the first half

of DSp, the participant listens to a series of single digit numbers and repeats the
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sequence back to the examiner; the length of the sequence increases with
successive correct trials. The second part of DSp has the same form, except that
the participant is required to say the sequence in reverse order. The total score
for the DSp subtest is the number of sequences correctly repeated (i.e., forward
and reverse correct sequences summed). The subtest is considered to be a
measure of working memory and ability to attend to auditory stimuli. The
developers report Digit Span score reliabilities ranging from .84 to .92 across the
13 age groups in the normative sample(Wechsler, 1997a).

Logical Memory subtest of the Wechsler Memory Scale, 3" Edition (LM)

The original Wechsler Memory Scale was developed during World War II
(Wechsler, 1945), followed by a revision four decades later (WMS-R, Wechsler,
1987), and the currently used third edition (WMS-1II, Wechsler, 1997b). The
measure was designed for individual administration in clinical practice, although
it has been used extensively in research. Norms for the WMS-III were derived
from administrations with samples of eleven age groups between 16 and 79, with
100 people per group, plus 75 people age 80-84 and 75 people age 85-89. The
authors report that the normative sample was consistent with U.S. census reports
of ethnic distributions, with data gathered at 28 different sites across the U.S.
(Wechsler, 1997b). The normative sample includes individuals with an
education span from less than 8 years to 16 years or more. Scores for the LM1
(i.e. immediate recall) portion of the WMS-III have reported reliability between

.81 and .91 across the 13 age groups comprising the normative sample (Wechsler,
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1997b). LM2 (i.e., delayed recall) score reliabilities range from .71 to .87 in the
normative sample (Wechsler, 1997b). Score reliabilities for the recognition
portion of LM alone are not reported by the test developer.

The LM subtest includes two stories which are read to the participant,
followed by elicitation of their recall for the story immediately and after a 25 to
35 minute delay, recorded according to 25 different elements per story. On the
WMS-11], Story A concerns a woman who is robbed, while Story B is about a man
who decides to stay home because of a weather bulletin about an approaching
storm. Story B on the WMS-III was changed from the version used on the first
two editions of the measure, which described a man who was involved in a
wreck in his 18-wheeler in which his head struck the dashboard. The manual
states the author desired a “story with more neutral content, which will
consequently be less likely to evoke an emotional reaction from some examinees”
(Wechsler, 1997b, p. 13), although no significant changes were made for Story A.

Recall scores for each story on LM may range from 0 to 25. Consistent
with other Wechsler tests, scores also are normed by age for standardized
scoring, with a mean of 10 and a standard deviation of 3. In the current study,
the LM subtest was administered according to standardized instructions outlined
in the WMS-III manual for participants in Phases 1 and 2 of the study. For the
purposes of the manipulation check, only the first recall for the stories was

administered, randomly counterbalanced for order, followed by ratings for each
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story. The standard administration used in Phases 1 and 2, as well as the version

used for the manipulation check, is outlined in Figures 1 and 2.
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Figure 1. Flowchart: Standard administration of Logical Memory subtest (Phases

1&2).

Logical Memory I (Immediate Recall)

Examiner reads Story A (Anna Thompson)

Participant repeats Story A (Anna Thompson/Robbery)

Examiner reads Story B (Joe Garcia/Weather)

Participant repeats Story B (Joe Garcia/Weather)

l

Examiner reads Story B a 2™ time (Joe Garcia/Weather)

l

Participant repeats Story B a 2™ time (Joe Garcia/Weather)

l
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(25 - 35 Minute Break)

Logical Memory II (Delayed Recall)

Participant repeats Story A (Anna Thompson/Robbery)

Participant repeats Story B (Joe Garcia/Weather)

Logical Memory Recognition Trial

Recognition Trial
Participant answers a series of Yes/No
questions about each story (15 each).
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Figure 2. Logical Memory as administered in manipulation check.

Examiner reads Story A or Story B,
randomly ordered.

Participant repeats first story read.

l

Participant completes emotional rating
questionnaire for first story.

l

Examiner reads Story A or Story B,
randomly ordered.

l

Participant repeats second story read.

l

Participant completes emotional rating
questionnaire for second story.
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Results

Participants

Participants from Phase 1 were excluded from the current analysis if they
had not completed the BSI, BDI-II, or the LM subtest of the WMS-1II. (The ACS
was not collected from the first group.) Phase 1 participants included a total of
37 people who met criteria for BPD, of whom 28 completed all of the instruments
deemed necessary for inclusion in the study. Participants from Phase 2 also
included a total of 37 individuals who met criteria for BPD, of whom 28
completed the BSI, BDI-II, and the LM subtest, as well as the ACS. A total of 15
people participated in the manipulation check, all of whom completed the
immediate recall portion of the LM subtest, the BSI, and ratings of both stories.

In order to determine whether these groups were similar, demographics
were compared for Phase 1 and 2 and the manipulation check. Demographic
characteristics were significantly different across Phase 1 and 2 and the
manipulation check for age and gender, but no significant differences were
observed for level of education (see Table 3). Participants in Phase 2 were older
than those in Phase 1 and the Manipulation Check. Participants in Phase 1 were
more likely to be female than those in Phase 2 and manipulation check. A trend
was noted for ethnicity (p = .08), with a greater percentage of participants in the
manipulation check identifying themselves as Native American and fewer as
white. Average annual personal income for Phases 1 and 2 was $5,000 to $10,000,

with 87% earning less than $15,000 per year, with no significant differences by

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 72

group. Income data were not collected from participants in the manipulation

check. Data regarding marital status were collected only from Phase 1 and 2

participants, of whom 45% identified themselves as never married, 43% as

divorced or separated, 7% as married, and 5% declined to list marital status.

Table 3

Demographic variables by group

Variable Phase 1 Phise 2 Ma%f\:iihon Significance
n=28 n=28 n=15
Gender: % female 96% 63% 67% p <.005
Age x :?;.72(78.8) x :1=42 27.5) x 112191é7.7) p< 001
Ethnicity n=27 n=26 n=12 s
(v = 08)
White 85.7% 60.7% 40.0%
Native American 3.6% 3.6% 33.3%
Latino/Latina 3.6 -- 6.7%
Asian 3.6% - -
Black 3.6% 17.9% -
Other - 10.7% -
Not identified - 7.1% 20%
Education n=28 n=25 n=15 n.s
Did not complete high school 14.3% 3.8% 6.7%
Graduated HS / Earned GED 10.7% 23.0% 26.7%
Some college 60.7% 46.2% 53.3%
Associate’s Degree 3.6% 7.7% 6.7%
Bachelor’s Degree 71% 11.5% -
Some graduate school 3.6% 3.8% -
- - 6.7%

Graduate Degree
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Because of the significant differences between groups for age and gender,
each of these variables was compared to scores for measures of interest in the
current study. An ANOVA analysis revealed no significant differences by
gender for the ACS, BDI, BSI, or recall or recognition portions of LM. Similarly,
Pearson correlations revealed no significant relationship between age and scores
on the ACS, BDI, or BSI. Age also was not related to raw scores for LM recall or
recognition after Bonferroni correction for multiple comparisons.

Prior to analyses for each hypothesis, reliability checks were run for scores
on ACS, BDI-1I, and BSI within the Phase 2 group. Only Phase 2 data were
included in these reliability analyses because they were the only group for whom
scores for all three measures were available to be included in the comparison
under the third hypothesis. Alpha éoefficients were run for each measure as a
whole, as well as for the four subscales of the ACS. As noted in Table 4,
reliability of each measure as a whole was good, ranging from .85 to .93. Alphas
for the four ACS subscales were more variable, with scores for the depression

and anxiety subscales evidencing the greatest reliability.
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Table 4
Phase 2 Descriptive Statistics: Scores for BDI-1I, BSI, and ACS

Standard Reliability

Measure Mean Score Deviation Range (alpha)
BDI-1I, Total Score 315 95 8-46 .85
BSI, Total Score 106.1 302 42 -151 93
ACS, Total Scores

Whole Scale

(35 - 245) 167.2 22.3 90 - 215 .89

Positive Affect

(10-70) 429 7.0 22 -58 67

Anger 36.8 6.1 26 - 48 64

(7 - 49) ’ ) ’

Depression

(7 - 49) 384 6.4 27 - 49 81

Anxiety 521 9.7 19-68 85

(11-77) ’ ) ’

An average BDI-1I score of 30.1 (SD = 11.8) for participants in Phases 1
and 2 indicates that most participants were experiencing moderate to severe
depressive symptoms (see Table 5). Average total scores for the BSI for the entire
BPD group (Phases 1 and 2 and manipulation check) were analyzed next.
Because 15 people declined to respond to between one and four of the 53
questions on the BSI and thus were excluded from initial analysis of these data,
series means were substituted for missing data points to allow for analysis of BSI
scores for the entire group. The rationale for substituting series means was based
on analysis of items typically not answered, which were ones that most
individuals in the group responded to with a number higher than 0, indicating

that within this sample of individuals with BPD, these items represented beliefs
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and experiences common to most participants. Average total scores for the BSI
also are displayed in Table 5. Average Global Severity Index (GSI; total score
divided by 53 items) is also displayed and represents the average rating for each
item across the entire BPD sample. The average GSI for BPD participants in the
current study was 1.72, which is comparable to a f-score of 71 in a group of
nonpatient females and a {-score greater than 80 in a group of nonpatient males
from the BSI normative sample (Derogatis, 1993), suggesting that BPD
participants in the current study were considerably distressed.

Table 5

Scores for the BDI-II and BSI in BPD groups

Mean SD SE Min Max
BDI-II: Phases 1 & 2 only (n = 56)
Total Score (0 - 63 possible) 301 11.8 1.6 0 52
BSI: all BPD participants (nz = 71)
Total Score (0 - 212 possible) 91.1 42.0 5.0 12 175
GSI (0 - 4 possible) 1.72 0.8 0.1 0.2 33

Note: GSI = total score on the BSI divided by 53 and represents the average rating for each item.

Hypothesis 1: Immediate recall for Story A and Story B will be different
within participants across all groups, and delayed recall for Story A and Story B
will be different within participants in Phases 1 and 2.

In all analyses, “Story A” always indicates the “Anna Thompson” robbery

story, while “Story B” always indicates the “Joe Garcia” weather report story.
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Hypothesis 1 was supported for the first recall of the stories but not for delayed
recall. A repeated measures multiple analysis of variance (MANOVA) was used
to test this hypothesis for variables that should not be affected by the repetition
of Story B during LM1. The first recall of Story A was compared to the first recall
of Story B for all participants in phases 1 and 2, with no need for a co-variate for
learning through repetition. As noted in Table 6, for LM1 (n = 56), first recall for
the two stories was significantly different, with better recall for Story A (x =
1255, SD = 4.44) than for Story B (x = 10.45, SD = 4.19). A similar pattern was
observed for recall of the stories during the manipulation check, in spite of
counterbalancing order of presentation (see below).

Table 6

Repeated measures MANOVA: First recall for stories

Immediate Recall (LM 1): Story A versus First Recall for Story B

Mean
05 D F P U
Phases 1 & 2 df (1, 55)
Anna Thompson (A) 12.6 44
' 14.17 <.001 21
Weather Report (B) 10.5 42
Manipulation Check df (1,14)
Anna Thompson (A) 14.3 4.0
4.99 04 26
Weather Report (B) 12.0 31

Note: Story A always represents the “Anna Thompson” story, and Story B always indicates the “Joe Garcia” story,
regardless of order of story presentation.

Due to the potential confound of repetition of Story B in LM1, a repeated

measures multiple analysis of covariance (MANCOVA) was conducted for
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variables that were likely to be influenced by this repetition. The co-variate
chosen for this analysis was the learning slope for Story Bin LM 1 (i.e., the
difference between the first and second recall for Story B on LM1). In this case,
the MANCOVA compared performance on Story A and Story B on LM2, with
learning slope co-varied out. For LM2 (n = 56), although actual recall for the two
stories appeared different, with recall for Story A (x =10.23, SD = 4.87) less than
that for Story B (x = 13.29, SD = 4.88), the difference was not significant prior to
covariance for learning slope, F (1, 54) 1.41, p = .24, 77 = .03. Once learning slope
was co-varied out, differences in performance for the two stories still did not
reach significance, in spite of a large effect size (see table below).

Table 7

Repeated measures MANCOVA: Second recall for stories, with learning slope for Story
B repetition co-varied out

Delayed Recall (LM2): Story A versus Story B

Mean
(0-25) SD F p 7
Phases 1 & 2 df (1, 54)
Anna Thompson (A) 10.2 49
3.12 .08 54
Weather Report (B) 133 49

Performance on the two stories was explored next in terms of retention of
material from immediate to delayed recall. First, a repeated measures
MANOVA was conducted to compare immediate and delayed recall for each

story. For story B, the second recall from LM1 was compared to recall for LM2.
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Not surprisingly, immediate recall for both stories was better than after delay,
although the effect was stronger for Story A (see Table 8).
Table 8

MANOVA: Immediate versus delayed recall for each story

Immediate versus Delayed Recall for Each Story

Mean
(0-25) 5D F P 7
Anna Thompson (A) df (1, 55)
Immediate 12.6 44
41.47 <.001 43
Delay 10.2 49
Weather Report (B) df (1, 55)
Immediate ¢ 14.8 47
18.73 <.001 25
Delay 13.3 49

4 Note that Story B immediate recall for this analysis refers to the second recall on LM1.

Following these comparisons, two new variables were created to reflect
percentage of material retained for Story A and Story B. Percentage of data
retained was greater than 100% for some participants, who appeared to
consolidate material for better recall with delay. Because percentage retained
seemed likely to be affected by Story B’s repetition on LM1, these two new
variables were compared using repeated measures MANCOVA, with learning
slope as a co-variate. Prior to covariance, differences in percentages retained for
each story were not significant, F (1, 54) 3.03, p = .09, 72 = .05. Table 9 reveals that
differences in percentage retained also were negligible after co-varying for

learning slope.
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Table 9

MANCOVA: % retention from immediate to delayed recall for each story, with learning
slope co-varied out

Percentage Retained from EM1 to LM2: Story A versus Story B

Mean % SD F 7 7
Phases 1 & 2 (n = 56) df (1, 54)
Story A 80.7% 264
0.58 45 .01
Story B* 89.9% 211

* Note that % retained for Story B compares the second recall in LM1 to recall for LM2.

Hypothesis 2: LM performance will be related to estimated verbal IQ scores
(ANART), a measure of attention (Digit Span subtest of the WMS-III), and
depressive symptoms (BDI-II scores).

This hypothesis was supported for ANART scores only, although a trend
was noted for DSp and LM1 scores (p = .06 after correction). A Pearson
correlation compared immediate and delayed story recall to scores for the
ANART, Digit Span, and the BDI-II. To reduce the chance of Type I error,
Bonferroni correction was used. Table 10 shows results of these analyses.

Table 10
Pearson’s Correlations: LM and scores for the ANART, Digit Span, and BDI-II

Phases 1 & 2 (n = 56) ANART Digit Span BDI-1I
LM1 (Immediate Recall) A43** 332 -.08
LM2 (Delayed Recall) A40* .24 -10

* p < .05 after Bonferroni correction
** p < .01 after Bonferroni correction
a Note: p = .06 after Bonferroni correction
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Hypothesis 3: Emotion regulation (ACS scores) will be correlated with
depressive symptoms and general distress (scores on the BDI-II and BSI).

This hypothesis was partially supported. As previously noted, ACS data
were collected only from the Phase 2 group (n = 28). Pearson correlations were
run to examine these relationships in the Phase 2 group. Due to the number of
comparisons, Bonferroni correction was used to reduce the chance of Type I
error. Total scores for the ACS were positively and significantly related to scores
for the BSI (see Table 11). Scores for the anxiety subscale of the ACS also were
positively related to total BSI scores. All other comparisons were nonsignificant.
Table 11

Correlations between ACS, BDI-I1, and BSI in Phase 2 (n = 28)

BDI-II BSI
ACS, Whole Scale .20 .63*
ACS, Positive Affect Subscale .03 A48
ACS, Anger Subscale .05 35
ACS. Depression Subscale .29 42
ACS, Anxiety Subscale 26 67*

* p < .01 after Bonferroni correction

Hypothesis 4: Problems with emotion regulation, as reflected by total
scores on the ACS, will be predictive of variance in performance for immediate
and delayed story recall.

This hypothesis was not supported, although it only could be examined

using data from Phase 2 (n = 28). First, Pearson correlations analyzed
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relationships between total ACS scores and immediate recall for Story A and first
immediate recall for Story B, as well as total ACS scores and delayed recall for
each story. No significant relationships were found. Next, a difference score
(always A minus B) was created for LM1 and LM2 story performance. When
Pearson correlations were run for ACS scores and these two new variables,
differences were again nonsignificant.

Following the above analyses, variables were created reflecting percentage
retained for each story by Phase 2 participants alone (Story A, x =89.91%, SD =
19.23; Story B, x =92.42%, SD = 21.43). Consistent with comparisons conducted
for the previous hypothesis for the combined Phase 1 and Phase 2 samples,
differences between these percentages of retained material for Phase 2 alone
were nonsignificant, both before and after co-varying for learning slope. Next a
variable was created that reflected the difference in percentage of material
retained from immediate to delayed recall for stories (i.e., % retained for Story A
minus % retained for Story B). First a simple correlation was run, using total
ACS score and difference in percent retained; results were nonsignificant, r = .04,
p = .82, two-tailed. Because learning slope might play a role in this analysis, a
linear regression was performed, forcing learning slope into the equation first,
then ACS score, with difference in percent retained as the dependent variable.
These results also were nonsignificant, F(1, 26) .05, p = .82.

Hypothesis 5: The relationship between emotion regulation and story recall

(ACS and LM scores) will be significant even after controlling for other variables
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likely to impact performance, including depression (BDI-II), estimated verbal
intelligence (ANART), and attention (Digit Span subtest of the WAIS-III).

This hypothesis was not supported; however, these data were available
only for the 28 Phase 2 participants. A linear regression was run to test this
hypothesis, forcing scores for the BDI-II, the ANART, and Digit Span into the
equation first, followed by scores for the ACS. When used to predict immediate
recall performance, total ACS scores did not predict a significantly greater
amount of the variance, 124 = .000, FA(4,24) = .000, p = .98. Similarly, when the
same regression was run for delayed recall, the ACS did not predict a
significantly greater amount of the variance, 124 = .003, FA(4,24) = .07, p = .80.

Hypothesis 6: Emotion regulation (ACS scores) also will be predictive of
variance in story recognition scores, reflecting alterations in encoding of
information with increased emotional dysregulation.

This hypothesis was not supported. Sample size was smaller, however, as
the recognition portion of LM inadvertently was not administered to five
individuals in Phase 2. A Pearson correlation was used to explore the
relationship between total ACS score and total recognition score. The
relationship was not significant, n =23, r = -.22, p = .31, two-tailed. Because this
sample was small, and because total ACS score was found in a previous analysis
to be correlated with total BSI score, a second Pearson correlation was run with
the larger (Phase 1 and 2) data set, to explore the relationship between general

emotional distress (BSI) and encoding of aurally presented material. This
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relationship also was nonsignificant, n = 40, r = -.03, p = .86, two-tailed,
suggesting that differential recall for the two stories was not related to general
emotional distress.

Hypothesis 7: In a manipulation check, individuals with BPD features will
rate Story A as more emotionally intense than Story B, supporting the proposed
relationship between affective response and verbal memory performance.

This hypothesis was supported by the data in the small sample
comprising the manipulation check (n = 15). A repeated measures MANOVA
was conducted, entering emotional valence ratings for each story and emotional
intensity ratings for each story as four different variables. General emotional
valence was rated on a 6-point Likert scale, ranging from “1” for “extremely
negative emotions,” “2” for “moderately negative emotions,” “3” for “mildly
negative emotions,” “4” for “mildly positive emotions,” “5” for “moderately
positive emotions,” and “6” for “extremely positive emotions.” Emotional
intensity also was rated on a 6-point Likert scale, on which “1” equaled “no
emotions,” “2” equaled “very mild emotions,” “3” equaled “mild emotions,” and
“4” equaled “moderate emotions,” “5” equaled “intense emotions,” and “6”
equaled “very intense emotions.” As shown in Table 12, ratings of intensity for

both stories were relatively low but significantly higher for Story A than Story B.
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Table 12

Repeated Measures MANOVA: Emotional valence & intensity ratings from
manipulation check data

Mean SD F(1,14) p P
Emotional Valence
(0 - 6, Negative to Positive)
Anna Thompson (A) 3.5 11
1.77 21 A1
Weather Report (B) 41 0.8
Emotional Intensity
(0 - 6, None to Extreme)
Anna Thompson (A) 33 1.6
13.91 .002 50
Weather Report (B) 1.9 0.8

Interestingly, there were no significant differences in emotional valence
ratings between the two stories. The average valence rating for Story A was 3.5,
while that for Story B was 4.1. These ratings represent the difference between the
choice of “3” for “mildly negative” and “4” for “mildly positive,” again on a 6-
point Likert scale. Because stories were presented randomly in A/B (8 subjects)
or B/ A (7 subjects) order in the manipulation check, a repeated measures
MANOVA was run to examine differences in emotional reaction ratings related
to order of presentation of the two stories. When story order was included as a
between subjects variable, no significant difference in emotional valence or
intensity was found, F (1, 13) = .23, p = .64, 7 = .02 for valence X order and
F(1,13)=.08, p=.79, r7 = .01 for intensity X order. These results suggest that
participants rated stories differently based on order of presentations. As seenin

Table 13, there were greater differences in both valence and intensity ratings for
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the two stories when Story A was presented first than when Story B was
presented first. Results of these analyses should be interpreted with caution,
however, because power was less than .30 for the MANCOVA in this small
sample, leaving open the strong possibility of Type Il error.

Table 13

Means and standard deviations for emotional rating of stories by story order

Order of Story Presentation

A/B B/A
(n=8) n=7
Emotional Valence (0 - 6)
Anna Thompson (A) (?i) (8'57,)
Weather Report (B) (‘ég) (83)
Emotional Intensity (0 - 6)
Anna Thompson (A) (i"é) g;)
Weather Report (B) (3);) (gfg)

Finally, an ANOVA was run to explore differences in the amount of
material recalled for each story based on order of presentation in the
manipulation check. Participants recalled more from Story A than from Story B
regardless of order. As shown in Table 14, participants recalled more of Story A
and less of Story B when Story B was the first presented, although no significant
differences for story recall by order of presentation were found in the small

sample in this analysis.
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Table 14

Means and standard deviations for recall of each story, by order of story presentation

Order of Story Presentation

A/B B/A
(n=8) (n=7)
Total Recall (0 - 25)
Anna Thompson (A) (1; 76) (14551)
Weather Report (B) (132;3) (131 17)

Note: Paired samples t-test found significantly better recall for Story A (Anna Thompson) than for Story B(Joe Garcia),
regardless of order of presentation, t =2.23, df = 14, p < .05.

Finally, because the general pattern of results observed was relatively
consistent for data from all three groups in the study and did not appear to be
related to story order or the presence of emotional dysregulation in these BPD
samples, the question arose of whether differential performance for the two
stories is typical in other groups. To examine this question, data on LM
performance from a convenience sample of 38 healthy control subjects (90%
females; described previously) was compared to the results for the Phase 1 and 2
BPD participants. Control participants were significantly older than those with
BPD, with an average age of 54 (SD = 11.4, range of 20 to 73 years), F (1, 93) =
57.94, p < .001. Control participants reported a significantly level of education,
with 65.7% stating that they had earned a bachelor’s degree or higher, compared
to more than 70% of the BPD sample having no college degree. Most controls
were working or had retired from a health care related field, compared to the

majority of BPD participants, who were unemployed or living on disability.
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First, performance for recall of each story was compared within the
control group. As in earlier analyses, data were analyzed using repeated
measures MANOVA for those scores that should not have been affected by the
repetition of Story B during the immediate recall portion, and using MANCOVA,
with learning slope co-varied out, for comparisons that were likely to be affected
by Story B’s repetition. Consistent with the results for the BPD groups,
immediate recall for Story A was significantly better than for Story B (see Table
15). After delay, differences in recall were not significant following covariance
for learning slope.

Table 15

Repeated measures MANOVA/MANCOVA: Immediate and delayed recall for each story
in the non-BPD control group

Recall for Story A versus Story B in the Control Group

Mean
(0-25) SD F (1, 36) p 7
Immediate Recall (LM1)
Anna Thompson (A) 16.2 3.0
57.35 <.001 .64
Weather Report (B) « 13.0 27
Delayed Recall (LM2) ¢
Anna Thompson (A) 14.1 2.8
1.41 24 .04
Weather Report (B) 15.8 3.6

« Note that LM1 immediate recall for Story B refers to the first recall only.
b Note that MANCOVA was conducted for this comparison, co-varying for learning slope from repetition of Story B
during LM1.

Recognition scores for each story in the control group were examined

next. As described previously, under standardized administration of LM, a
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recognition trial follows the delayed recall portion of the test and consists of 15
Yes/No questions about each story. A paired samples t-test was used to
examine differences in recognition performance. As noted in Table 16,
participants responded correctly to slightly more of the questions for Story B
than for Story A, likely reflecting the effects of improved memory for material
that has been repeated.

Table 16

Paired samples t-test: Control group recognition trial performance for each story

Control Group Recognition Trial: Story A versus Story B

t
#C t(0-15 Mean SD
orrect ( ) (df =37) P
Anna Thompson (A) 13.5 11
2.27 .03
Weather Report (B) 141 0.9

Next, an ANOVA was run to explore differences in story recall
performance for the healthy control group versus the BPD group (Phases 1 and
2). As noted in Table 17, after Bonferroni correction, the control group
performed significantly better than the BPD group for first recall of each story
and for total immediate and delayed recall. Learning slope, or the amount of
improvement in free recall for Story B from the first to the second repetition of

the story during LM1, was not significantly different between groups.
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Table 17

ANOVA: Comparison of recall performance for control (n = 38) and BPD (n = 56)

groups
Mean SD E Significance*
afa,93) '8
1¢t Recall for Story A and for Story B
Story A (0 - 25 possible)
Control Group 16.2 3.0
19.34 p <.005
BPD Group 12.6 44
Story B (0 - 25 possible)
Control Group 12.8 28
9.73 p<.01
BPD Group 10.5 4.2
Immediate and Delayed Recall
Immediate (LM1; 0 - 75 possible)
Control Group 47.3 7.2
19.47 p <.005
BPD Group 38.0 11.5
Delayed (LM2; 0 - 50 possible)
Control Group 299 5.5
16.00 p <.005
BPD Group 235 8.8
Learning Slope:
224 minus 1st recall for Story B
Control Group 53 3.0
276 n.s
BPD Group 43 2.8

* Significance is p value after Bonferroni correction.

89

When a repeated measures MANOV A was run to examine differences in

recall and recognition for each story between groups, no interaction was found

between group membership and differences in performance for Story A versus
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Story B. Figure 3 displays mean (raw score) performance for each recall of each
story by group. As seen in the figure, recall for Story A was better than for Story
B for both groups initially, with improved recall for Story B after repetition and
better recall for Story B after delay. The control group consistently outperformed
the BPD group across all trials, in spite of non-BPD participants being
significantly older than those in the BPD group.

Figure 3. Mean scores for each recall of stories by group: BPD participants and
healthy controls

---&--- Control Group
—i#— BPD Group
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Discussion

The current study yielded several interesting findings, some of which
support prior research and some of which pose new questions concerning
emotion regulation, memory, and content of memory instruments. Contrary to
expectations, no relationship was noted between self-reported fear of emotional
dysregulation and observed differences in memory for two stories in a sample of
individuals with BPD, even though a subset of this group rated one story as
significantly more emotionally intense. In addition, participants with BPD and
healthy controls both showed better memory for an emotionally evocative story
than for a more neutral story, although recall for both stories was consistently
better in the healthy controls than in the BPD group. Each of these findings is
considered below, followed by a brief discussion of their relationship to therapy
and assessment issues in BPD. Finally, limitations and strengths of the study are
noted, followed by suggestions for future research.
Emotion Regulation: Relationship to Verbal Memory in BPD

In the current study, self-reported problems with emotion regulation were
not related to participants” ability to recall stories or to differential recall for
emotionally evocative versus more neutral stories. These results are surprising
in light of Linehan’s (1993a) proposal that in BPD dysregulation in one domain of
functioning interacts with one’s ability to modulate other domains. The reason
for the lack of relationship is unclear, although several possibilities are readily

apparent. It may be that there truly is no relationship. If indeed difficulty
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regulating affect is not related to memory in BPD, therapists may feel reassured
that clients with BPD, regardless of emotion regulation abilities, may have less
difficulty retaining material from therapy than expected. This explanation is
likely too simplistic, however. Given that no previous studies have explored the
relationship between emotional regulation and memory in BPD, this conclusion
seems premature, as it is equally likely that a relationship exists that was not
detected in this study.

Why wouldn’t the relationship be detected? It may be that the differences
between the emotional tone and intensity for each story were not sufficient to
provide a strong effect in terms of actual emotions aroused in the listener. The
content of the Logical Memory stories, in the context of the relatively secure,
well-controlled setting of a therapy clinic, may not have been enough to evoke an
intense emotional response. Indeed, the relative mildness of the emotional
response to the stories was born out in ratings of valence and intensity by the
participants in the manipulation check. Researchers who have studied
emotionally evocative material in other populations have found that reliable
activation of emotion processing systems occurs only with intensely negative
images (Canli, Zhao, Brewer, Gabrieli, & Cahill, 2000; Ochsner et al., 2002).
Individuals with BPD may be able to contain and modulate their emotions in the
face of a relatively mild stimulus that may feel somewhat remote from anything
in real life. Based on the relatively mild ratings of each story by the participants

in the manipulation check, the content of the stories appears to be widely
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divergent from the type of stimuli that typically evoke strong emotional
reactions in individuals with BPD and may not accurately model the level of
emotional response needed to affect cognitive functioning per Linehan’s
paradigm.

Aside from their theoretical level of emotional impact, specific content of
the stories also may have affected outcome. If the material in the stories was not
personally relevant to the listener, the emotions evoked may have been less
intense. For example, Story A’s focus on being poor, hungry, unable to care for
children, and the target of crime may have been very personally relevant to some
subjects, but irrelevant to others. The degree of personal relevance also may be
important to the encoding process in that the listener may be distracted if the
relevant content acts as a cue to his/her own life difficulties. Such cues may
cause listeners to attend primarily to relevant material at the expense of less
personally meaningful material. Such an interpretation would be partially
consistent with the findings regarding recall for the word “spider” and
surrounding words in the study outlined earlier by Kulas and colleagues (2003).
Phenomena observed in other research, such as the cocktail party effect, also
support a bias for attending to others” words more when those words have
personally relevant meaning. Given the generally poor financial status and high
rates of trauma in BPD populations, it may be that the Anna Thompson story
(Story A) was simply more personally relevant for some individuals and was

recalled better regardless of ability to regulate emotions.
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Akin to this idea, gender differences between the protagonists of the two
stories may have affected the degree to which participants responded
emotionally. For example, males may have more readily identified with and
responded to a story about a single father being robbed, and women may have
listened more closely to a story about a woman planning to go out but being
stopped by bad weather. Phase 2 participants were the only group to complete
the ACS, and about a third of this sample were male. Although no main effect
for gender was found in the current study, the possibility exists that had stories
been counterbalanced for the gender of the protagonist in each, gender effects
might be detected, both in terms of recall and emotional reaction.

Measurement poses another issue in the lack of observed relationship
between emotion regulation difficulties and memory. The fact that this
relationship could only be analyzed for the 28 participants from Phase 2 raises
the possibility of Type II error; it may be that there was a small effect that could
not be detected with this limited sample due to low power. In addition to a
larger sample, a wider contrast of emotional intensity and tone in the stories
might increase the effect size and help clarify the relationship. Additionally, the
ACS asks about the extent to which the respondent “fears losing control of
emotions.” It would have been helpful to include a second self-report
instrument to assess actual emotion regulation difficulties, as different measures
may assess different aspects of the larger construct, providing a more complete

picture of the relationship between emotions and memory in BPD. Further,
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measuring level of emotional dysregulation through self-report alone may not be
adequate to capture an accurate picture of level of emotional dysregulation in
individuals with BPD. Some might argue that using only self-ratings of this
construct in a population that is known to have high rates of dissociative
phenomena and alexithymia is problematic. If participants in the current study
were highly dysregulated but had poor insight into their emotional lability, self-
reports regarding emotion regulation may be less valid than observed behavior.
Supplementing self-reports with observations from others regarding
dysregulated behavior might shed light on the degree of emotional
dysregulation being experienced by participants. Others would argue that self-
report provides the most accufate assessment of an individual’s internal state.
Having another person’s report may be another useful way to look at things, but
would not necessarily be helpful. For example, a person with BPD may
experience intense negative affect, but be able to successfully mask emotions
much of the time, displaying dysregulation only in the most stressful of
circumstances. In that case, others would not be able to accurately assess the
extent to which the person is having difficulty regulating. At this juncture, it is
unclear to what extent alternate ways of measuring difficulty with regulating
emotions would help clarify the relationship between emotional dysregulation

and verbal memory in individuals with BPD.
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Differential Performance for Emotionally Evocative Versus Neutral Material

In spite of a lack of correlation between memory and emotion regulation
difficulties, the current study provides evidence for differential recall of aurally
presented material with emotionally evocative content versus more neutral
content in a BPD sample. Immediate recall for Story A, containing descriptions
of a woman being robbed at a time when her children were going hungry and
her rent was due, was significantly better than immediate recall for Story B,
describing a man listening to a weather bulletin warning of incoming storms and
deciding to stay home. Differences in amount of material recalled were
attenuated with delay, although this relationship is complicated by order effects
and the repetition of Story B in the immediate recall portion under standard
administration.

Within the framework of the current study, the most obvious difference
between the two stories is emotional tone and intensity. As described
previously, it seems likely that individuals with BPD might identify with the
Anna Thompson story. As such, they may be able to connect the events in the
story to things they also have experienced. In this sense, information in the Anna
Thompson story would have an inherent and emotionally salient framework for
organization and encoding that may not be present for the weather report story.
In addition, evocation of an emotional response might enhance recall, as long as

emotions are not too intense.
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What else about Story A might make it more memorable, if not simply the
fact that individuals listening to the two stories rated one as more emotionally
intense than the other? It may be because Story A (65 words) is actually shorter
than Story B (89 words), even though only 25 points could be earned on each.
Perhaps participants are more likely to recall the specific 25 details that are
needed to earn the points for Story A merely because the odds are better. In
addition, Story A contains three number items (i.e., “fifty-six dollars,” “four small
children,” and “two days”), whereas Story B contains four (i.e., “six o’clock,” “two
to three hours,” “four inches of rain,” and “fifteen degrees”). People who have
difficulty with math and numbers may immediately block these items or
experience so much anxiety when they hear them that they have difficulty
attending to the story. Each number item makes up one of the 25 criteria for
points on each story, so such anxiety might skew results. Finally, most people
hear weather reports on a daily basis, whereas they are less likely to hear
detailed accounts about the personal effects of a robbery. Hence, it may be that
the relative novelty of the Anna Thompson story, compared to the weather
report story, enhances attention to and memory for its details, resulting in better
scores.

Results of the manipulation check, in which order of stories for immediate
recall was counterbalanced, offer some enticing hints about what might be
expected if the entire sequence were counterbalanced. Even with

counterbalancing in the manipulation check, recall for the Anna Thompson story
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was better than that for the weather report story. In fact, when Story A was
presented after Story B, participants recalled more of Story A and less of Story B,
suggesting a fairly robust relationship between story content and memory. The
sample in the manipulation check was small and split into two groups of only 7
and 8 each for the counterbalanced administration, so it is not clear that these
results would generalize to a larger group. However, small sample size would
be more likely to contribute to failure to detect an actual effect rather than to
detecting an effect when none exists, due to lower power. This suggests that the
effect of differential recall for the two stories was large in this group. Under a
counterbalanced full administration of LM, if recall for Story A were to be better
when the story was presented after Story B in a larger sample, one might expect
that repetition of Story A would only enhance the differential recall for the two
stories on delay.
Verbal Memory Performance in BPD and Non-BPD Samples

All of the above points regarding differences between the two stories bear
consideration in light of the results noted in the comparison group of healthy
controls. The control group, although also potentially affected by the emotional
content of the stories, may have been influenced similarly by factors such as
novelty, story length, and the presence of numbers in each story. Indeed, the
performance of the control group paralleled that of the BPD groups, albeit with

consistently higher average raw scores for each point in the time series.
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What might be some of the reasons for better recall in the non-BPD
group? Previous research indicates that rates of anxiety and depression are
significantly higher in BPD than healthy control populations. High levels of
anxiety and depression have also been shown to have negative effects on
memory. At first glance, it seems reasonable to assume that each of these factors
may play a role in the differences in memory performance for the BPD and
control groups in the current study. Anxiety was not assessed as a separate
construct in the current study; however, level of depression within the BPD
group was not correlated with memory performance. Depression scores ranged
from a low of 0 to a high of 52 out of 63 possible points on the BDI-II, suggesting
that although scores were significantly elevated as a group, there was adequate
variability to consider the relationship with memory performance. Thus, the lack
of relationship cannot be dismissed simply because all members of the BPD
group were too similar in levels of depressive symptomatology.

A more likely candidate for differences in memory performance between
the control and BPD groups is substance abuse. Participants who served as
controls were excluded for any history of substance abuse. In contrast, BPD
participants were excluded only if they were currently abusing substances to
such an extent that it was interfering with their daily life. Rates of substance
abuse are substantially elevated in the BPD population as a whole. As such, even
those BPD participants who were not using at all at the time of the study had a

high likelihood of previous abuse history. This difference may not have
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completely accounted for memory differences between groups, but it does
appear to be an important consideration when reviewing these data.

Other discrepancies between the groups also may play a role in observed
memory differences. For example, socioeconomic factors, such as level of
education and current employment, may have some relationship to differences in
performance. The control group had a higher level of education than the BPD
group. School typically emphasizes auditory over other forms of learning, and
group differences may be suggestive of more training on the part of the control
group for auditory memory. Alternatively, it may be that individuals with BPD
are more likely to have learning disorders or behavioral problems with school
that negatively interact with their memory capacity and decrease the chances
that they would pursue higher education. Problems with attention, discussed
further below, are one central consideration. The control group’s higher rate of
current employment also may be relevant. Again, the relationship seems likely
to be a two-way street rather than a one-way, causal effect. Individuals with
BPD may have so many problems with dysregulated emotions, sleep, and
interpersonal skills that they are less likely to hold jobs, and these same problems
may contribute to memory difficulties, as described by Linehan (1993a). It also is
possible that being in the workforce helps maintain memory abilities by
demanding a higher level of these skills than is required in unemployed life. The
latter point obviously would vary across different types of employment and

across the varying burdens carried by different unemployed individuals;
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however, it seems plausible that some relationship between employment status
and memory may contribute to the differences between groups in the present
research.

Ability to attend to auditory stimuli also bears consideration. One
measure of attention was included in the present study (Digit Span subtest), and
performance on this measure was not related to memory for the two stories. This
measure requires only brief retention of a short series of numbers, however, and
does not specifically assess an individual’s ability to attend to a longer, more
complex stimulus. Attention measures were not included in the comparison
(control) group data for the current project, so it is not possible to compare the
two groups on this factor. Based on prior imaging and neuropsychological
research, however, it seems likely that the BPD would have more problems with
attention than the control group, contributing to relative impairment in memory
performance. It is also possible that problems with other aspects of executive
functioning interfered with memory in the BPD group. For example, if BPD
participants had difficulty mentally organizing/categorizing the various aspects
of each story, they would be likely to experiencing more problems with storing
and retrieving the information.

Other factors also may play a part. Estimates of intelligence appear to be
slightly higher in the control group (x = 114.03, SD = 5.05, SE, = 0.82, range of 100
to 119) than in the BPD group (Phases 1 and 2 only, x = 111.02, SD = 8.34, SE, =

1.11, range of 92 to 127), but each of these sets of estimates were based on two
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very different formulas. In the control group, estimates of intelligence were
based on a demographic formula that includes race, geographic region in which
people are raised, gender, level of education, and nature of current employment
(see Barona, Reynolds, & Chastain, 1984), resulting in an unexpectedly narrow
range of IQ estimates for that group. It is unclear how well these estimates
translate to performance-based IQ estimates. Verbal IQ estimates in the BPD
group were based on individual performance on a word reading measure (i.e.,
the ANART). Although the ANART is only an estimate, it is based on actual
performance data collected from individual subjects, and the wider range of
estimated scores derived from the ANART in this group were closer to the
distribution that would be expected in the general population, lending some
credence to its degree of validity. Given the different formulas and their
resulting scores, these estimates could not reasonably be compared statistically.
Thus, it is unclear to what degree intelligence played a role in memory
differences in the present study.

Age may be a more significant factor in the comparison of the participants
in the two groups. Control participants were significantly older than those in the
three BPD groups. As with many cognitive tests, scaled scoring for WMS-III is
based on age and generally allows for declines in cognitive functioning later in
the lifespan. If they were representative of a relatively normal group of
individuals, control group participants, most of whom were in their fifties and

sixties, might be expected to perform slightly worse on memory tasks in terms of
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raw scores than those in the BPD groups, most of whom were in their thirties
and forties. In light of these expectations, the higher average raw scores on
Logical Memory in the older control group are somewhat surprising. In
addition, given that verbally based estimates for BPD participants’ IQ scores
were at the upper end of the normal range, their scaled scores for a verbally
based memory test might be expected to also be at the upper end of the normal
range. However, mean immediate recall scaled scores for the Phase 1 and 2
groups for LM were 9 to 10, at or just below the middle of the average range.

If ANART scores are reasonable estimates of verbal intelligence, this
pattern of results, while clearly not indicating generalized impairment on story
recall scores in participants with BPD, is suggestive of performance somewhat
below expectations. Previous research, showing verbal memory deficits in BPD
samples, typically has focused on individuals with BPD who were hospitalized,
primarily because people meeting this diagnosis are more accessible in inpatient
populations. Hospitalized individuals with BPD would be expected to
demonstrate more problems with verbal memory. In the present study’s group
of individuals with BPD who were functioning well enough to be living outside a
hospital setting at the time of the study, performance slightly below the mean
was noted for immediate verbal recall, in the context of verbal intelligence
estimates slightly above the mean. Given the fact that they still scored in the
average range, however, these results for LM performance should not be over

interpreted. Predicting verbal intelligence using the ANART or demographic
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factors and using such an estimate for comparison to performance on the WMS-
III is an approach fraught with problems, some of which are discussed later
under a section on the relationship between results of this study and issues in
therapy and assessment.

Equally important, participants from both BPD and healthy control
groups demonstrated similar patterns of performance in memory for each of the
two stories comprising the Logical Memory subtest of the WMS-III. These
results challenge the comparability of the content and structure of the two
stories, in that immediate recall was better for one regardless of group
membership or order of story presentation. If story content can affect memory so
demonstrably and consistently, the reliability and validity of verbal memory
tests comes into question. This issue is also touched on in the section below on
relationship of the results to assessment.

How Do These Results Relate to Real Life?

Individuals with BPD in the present study, while performing significantly
more poorly on a verbal memory test compared with a control group and less
well than might be predicted by IQ estimates, still earned scaled scores in the
normal range as a whole. These results have implications for our general
understanding of cognitive performance in BPD, as well as for therapy and
assessment. Just as was true for the control group, the BPD group demonstrated
better recall for the story that was rated as more emotionally intense by

manipulation check participants. Also of note, although BPD participants
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performed less well for immediate recall than their non-BPD counterparts in the
present study, for the most part, their delayed recall scores generally fell near the
high end of the average range, suggesting an ability in the group as a whole to
consolidate aurally presented, contextual information over time. Distribution of
scaled scores into the “borderline range” and “superior range” was also noted in
this sample (WMS-III criteria and descriptors, Wechsler, 1997b), with a
distribution curve close to normal for both immediate and delayed recall.

How do these results relate to our current understanding of individuals
with BPD? In general, it appears that among people with BPD who functioning
well enough to live in a community setting, verbal memory may be less impaired
than previous research has suggested. At least within the context of a calm
atmosphere into which they have voluntarily ventured, people with BPD appear
to be able to listen to a narrative with a moderate number of details presented in
a coherent format and retain the information they have heard fairly well. Results
of the study indicate that recall improves after delay. The reason for this
improvement over time may be related to anxiety on first hearing the stories,
which may inhibit their ability to recall information initially. Alternatively,
individuals with BPD simply may require extra time to organize and consolidate
information from the stories, resulting in recall more in line with their estimated
level of verbal intelligence after delay.

Results of the current study also have implications for conducting therapy

with this population. Typically, therapy is highly verbal, contextually relevant to
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the individual, and emotionally evocative. As such, the present results suggest
that individuals with BPD as a group may be able to retain material from therapy
reasonably well. However, therapy is likely to evoke much stronger emotions
than the controlled, brief exposure to another person’s story that was part of the
current research. It is not clear how well these results would generalize to more
intensely emotionally evocative material in a population with poor emotion
regulation skills. It also appears that individuals with BPD may benefit from
repetition and, to a greater degree, from being allowed time to process and
consolidate information. What is not clear is the degree to which noncontextual
information is remembered and retained in this population. This and previous
research has not examined the effects of even mildly emotionally evocative
content on the ability of individuals with BPD to retain information that is less
contextual. At times in therapy, especially when new skills are being taught or a
new framework for understanding personal experience is presented by the
therapist, clients experience the new skills or framework as disorganized, alien,
and unconnected to their lives and ways of thinking. Presentation of this new
material also can evoke strong emotional reactions, even in the most unflappable
of clients. It can be difficult even for an individual with a strong ability to think
abstractly and conceptually to find a way to “hang” this new information on
their existing experience and outlook and to retain it for easy reference outside of
therapy. Individuals with BPD may have more difficulty categorizing and

organizing less contextual material for retention, based both on prior studies
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showing neuroanatomical and physiological alterations in the frontal lobes in
BPD and on neuropsychological studies indicating deficits on frontally mediated
tasks in this population. Strong emotional reactions may further complicate this
picture by triggering a dysregulated cycle of emotions that in turn interact with
dysregulation in other spheres of functioning, per Linehan’s (1993a) model. If
indeed future research supports the idea that individuals with BPD have more
difficulty retaining noncontextual than contextual information, it may prove
helpful for therapists to present new information and ideas in a manner that
carefully and concretely connects the material to the client’s life. Additionally,
the performance of individuals in the current study suggests reasons that groups
for skills training outside of therapy have proven beneficial in BPD populations.
Although therapy often piques very intense emotions, skills training groups have
a central goal of conveying information in an atmosphere that is emotionally
safe, allows only limited sharing of emotionally evocative personal material, and
is well structured. In such an environment, it appears that individuals with BPD
have the ability to learn and remember new information, at least for the short
term.

As noted, the content of the stories used in the present study, while rated
as mildly to moderately emotionally intense, did not generally provoke the type
of strong affective response often seen in individuals with BPD in the course of
therapy. The association between increased affective response and ability to

memorize new information is not likely to be a simple linear relationship; it
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seems more likely that it is curvilinear. Based on prior research suggesting that
while mild to moderate anxiety may improve learning, intense anxiety is likely to
impede it, it seems plausible that more emotionally charged content may impede
memory in this population. In terms of therapy, therefore, results of the current
research are promising but should be considered in the broader context of
emotional intensity and relevance to the individual’s life.

These results also present considerations for assessment in individuals
with BPD, one of which is the contextual nature of the LM subtest. Individuals
with BPD are known to struggle most in situations in which they have little
support and structure. In fact, a central emphasis in DBT is helping clients to
learn to modify their environments and structure their lives to be as supportive
as possible, creating a regular schedule for sleep and ensuring appropriate food
intake, for example. With additional structure and balance in areas of their lives
that are more easily manageable, the regulation of emotions becomes a more
achievable goal. Given that individuals with BPD are generally intensely
responsive to environmental stimuli, it may be that something as seemingly
small as contextual versus non-contextual verbal material (i.e., stories versus
random word lists) creates enough additional structure to temper the effects of
the emotional content of the stimulus. It should not be assumed, therefore, that
results of the current study would translate to assessment of auditory/verbal
memory based on word lists or noncontexual aurally presented material. In

addition, it is unclear how these results apply to individuals with BPD who are
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hospitalized. Per Linehan’s model, when an individual with BPD is in crisis,
they are likely to become more dysregulated across several domains, including
cognitive functioning. Hospitalized individuals with BPD might be expected to
have more difficulty organizing the information presented in these stories for
recall, resulting in poorer performance. In terms of assessment, these results
pose questions about how to best assess verbal memory in BPD populations.
Would the inclusion of both contextual and noncontextual stimuli provide a
clearer picture of this facet of cognition in this population? It seems possible, for
example, that using both LM and a word list paradigm, such as the California
Verbal Learning Test, may provide incremental validity to memory assessment
results in this population. This approach has a strong basis in prior research
indicating problems in frontal lobe functioning in BPD, as well as grounding in
the therapeutic literature.
Limitations

Limitations of the current study include factors related to the participants
and to the measures/tasks. The lack of careful screening for traumatic brain
injury in the BPD group is problematic, in that previous studies have noted
significantly elevated rates of such injuries in other BPD samples (Streeter, van
Reekum, Shorr, Bachman, & et al., 1995). If there was a high rate of head injuries
in the present sample, it could have influenced verbal memory performance.
Additionally, no data were available regarding right versus left hand dominance

in BPD groups. Differences in age, education, and employment between the BPD
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and control groups limit the interpretability of group variance in memory
performance. For example, it may be that age plays some role in the interaction
between difficulty regulating emotions and performance on verbal memory
tasks; because age was significantly higher in the only group that completed the
ACS, it is unclear to what degree these results would generalize to younger
samples.

In another study, J.R. Gray (2001, p. 447) reported a relationship for
emotion by task performance of only r = .24 under more controlled conditions.
Additionally, in Gray’s study, the effects of emotions on task performance were
strongest for individuals performing in the lower ranges. Similarly, if there was
a mild correlation between emotions and memory performance in the relatively
small and generally high functioning group of individuals comprising Phase 2, it
may not have been detected. Gray proposes that larger sample sizes may be
needed in research on emotions and cognition until this body of research is more
refined, with less “noise” in the data. In addition, use of only the LM subtest
versus inclusion of a more frontally affected verbal memory task, such as the
CVLT-II (see Stuss & Levine, 2002, pp. 410-411), limits the ability to fully describe
differences in verbal memory in BPD samples. Finally, the lack of a complete
counterbalanced trial, including repetition of the second story and delayed recall
and recognition, limits the interpretability of these data regarding differential

recall for the two stories.
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Strengths

In spite of the noted limitations, the present study has a number of
strengths. Few studies of BPD to date have included male participants. About a
third of the participants in Phase 2 and the manipulation check were male. The
fact that no gender differences were observed for the central measures of interest
suggests that results may generalize across genders in the BPD population.
Similarly, the relatively small number of exclusion criteria is a positive in terms
of external validity.

The present research represents the first known investigation of the
relationship between emotional dysregulation and verbal memory in the BPD
population. Measures that are commonly used in clinical assessment of memory
and cognitive performance were used, providing information that may prove
useful for assessment in the population in the future. Finally, several significant
results were detected even within the context of a small sample size, suggesting
that effects for many aspects of the study were fairly robust.

Future Research

Results of the present Stl:ldy suggest that further investigation of the
relationship between emotions and memory in BPD samples is warranted. It
would be beneficial for future studies to include stories with a wider variety of
levels of emotional intensity and tone. In addition, the inclusion of both
contextual and noncontextual stimuli would help clarify the nature of memory in

this population. More longitudinal assessment research in BPD also seems
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warranted, in that it is currently unclear how cognition is affected by aging in
this population. It would also be helpful to investigate the ability of individuals
with BPD to retain information from therapy and skills groups; while aspects of
this research have been initiated, in the form of the larger study from which the
current data were drawn, more “real-world” information about memory in this
population would inform both treatment and assessment. Neuroimaging studies
of emotions and memory in BPD also would enhance our current understanding
of the disorder. Finally, additional research regarding differential performance
for the two stories that comprise the LM subtest seems critical, not only using

BPD samples but also other disordered and healthy populations.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 113

References

Adolphs, R. (2003). Cognitive neuroscience of human social behavior. Nature
Reviews Neuroscience, 4, 165-178.

American Psychiatric Association. (1980). Diagnostic and statistical manual of
mental disorders (3rd ed.). Washington, DC: Author.

American Psychiatric Association. (2000). Diagnostic and statistical manual of
mental disorders (4th, Text Revision ed.). Washington, DC: Author.
Anderson, A. K., & Phelps, E. A; (2001). Lesions of the human amygdala impair

enhanced perception of emotionally salient words. Nature, 411, 305-309.

Anderson, A. K., Spencer, D. D., Fulbright, R. K., & Phelps, E. A. (2000).
Contribution of the anteromedial temporal lobes to the evaluation of facial
emotion. Neuropsychology, 14(4), 526-536.

Barona, A., Reynolds, C. R., & Chastain, R. (1984). A demographically based
index of premorbid intelligence for the WAIS-R. Journal of Consul ting and
Clinical Psychology, 52(5), 885-887.

Barrett, L. F., & Gross, J. J. (2001). Emotional intelligence: A process model of

* emotion representation and regulation. In T. J. Mayne & G. A. Bonanno
(Eds.), Emotions: Currrent issues and future directions. New York: The
Guilford Press.

Barylnik, J. (2003). Psychopathology, psychosocial characteristics, and family

environment in juvenile delinquents. German Journal of Psychiatry, 6, 30-32.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 114

Beauregard, M., Lévesque, J., & Bourgouin, P. (2001). Neural correlates of
conscious self-regulation of emotion. Journal of Neuroscience, 21(18), 6993-
7000.

Bechara, A., Damasio, H., & Damasio, A. R. (2000). Emotion, decision-making,
and the orbitofrontal cortex. Cerebral Cortex, 10, 295-307.

Beck, A. T, Steer, R. A., & Brown, G. K. (1996). BDI-II: Beck Depression Inventory -
2nd Edition Manual. San Antonio, Texas: The Psychological Corporation.

Becker, K. B., & McCloskey, L. A. (2002). Attention and conduct problems in
children exposed to family violence. American Journal of Orthopsychiatry,
72,83-91.

Berthier, M. L., Kulisevsky, J., Gironell, A., & Lopez, O. L. (2001). Obsessive-
compulsive disorder and traumatic brain injury: Behavioral, cognitive,
and neuroimaging findings. Neuropsychiatry, Neuropsychology, and
Behavioral Neurology, 14, 23-31.

Blair, R. J. R., & Cipolotti, L. (2000). Impaired social response reversal: A case of
"acquired sociopathy." Brain, 123,1122-1141.

Bonanno, G. A. (2001). Emotion self-regulation. In T. J. Mayne & G. A. Bonanno
(Eds.), Emotions: Current issues and future directions (pp. 251-285). New
York: The Guilford Press.

Bremner, J. D., Vermetten, E., Vythilingam, M., Afzal, N., Christian Schmahl,

Elzinga, B., et al. (2004). Neural correlates of the classic color and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 115

emotional Stroop in women with abuse-related posttraumatic stress
disorder. Biological Psychiatry, 55, 612-620.

Cabeza, R., & Nyberg, L. (2000). Imaging cognition II: An empirical review of 275
PET and fMRI studies. Journal of Cognitive Neuroscience, 12, 1-47.

Canli, T., Zhao, Z., Brewer, J., Gabrieli, J. D. E., & Cahill, L. (2000). Event-related
activation in the human amygdala associates with later memory for
individual emotional response. Journal of Neuroscience, 20(19), RC99.

Canli, T., Zhao, Z., Desmond, J. E., Kang, E., Gross, J., & Gabrieli, J. D. E. (2001).
An fMRI study of personality influences on brain reactivity to emotional
stimuli. Behavioral Neuroscience, 115, 33-42.

Casillas, A., & Clark, L. A. (2002). Dependency, impulsivity, and self-harm: Traits
theorized to underlie the association between cluster B personality
disorders and substance abuse disorders. Journal of Personality Disorders,
16, 424-436.

Catanzaro, S. J. (1993). Mood regulation expectancies, anxiety sensitivity, and
emotional distress. Journal of Abnormal Psychology, 102, 327-330.

Catanzaro, S. J., & Greenwood, G. (1994). Expectancies for negative mood
regulation, coping, and dysphoria among college students. Journal of
Counseling Psychology, 41, 34-44.

Collette, F., & Van der Linden, M. (2002). Brain imaging of the central executive
component of working memory. Neuroscience & Biobehavioral Reviews, 26,

105-125.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 116

Comtois, K. A., Cowley, D. S., Dunner, D. L., & Roy-Byrne, P. (1999).
Relationship between borderline personality disorder and Axis I diagnosis
in severity of depression and anxiety. Journal of Clinical Psychiatry, 60, 752-
758.

Comtois, K. A., Russo, J., Snowden, M., Srebnik, D., Ries, R., & Roy-Byrne, P.
(2003). Factors associated with high use of public mental health services
by persons with borderline personality disorder. Psychiatric Services, 54,
1149-1154.

Conners, C. J. (1994). Continuous Performance Test Computer Program (CPT). San
Antonio, Texas: Psychological Corporation.

Coolidge, F. L., Segal, D. L., Stewart, S. E., & Ellett, ]. A. C. (2000).
Neuropsychological dysfunction in children with borderline personality
disorder features: A preliminary investigation. Journal of Research in
Personality, 34(4), 554-561.

Crawford, J. R. (1992). Current and premorbid intelligence measures in
neuropsychological assessment. In J. R. Crawford, D. M. Parker & W. W.
McKinlay (Eds.), A handbook of neuropsychological assessment (pp. 21-49).
London: Lawrence Erlbaum Associates, Inc.

Crawford, J. R., Deary, 1. J., Starr, J., & Whalley, L. J. (2001). The NART as an
index of prior intellectual functioning: a retrospective validity study

covering a 66-year interval. Psychological Medicine, 31(3), 451-458.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 117

Crawford, J. R., Stewart, L. E., Cochrane, R. H., Parker, D. M., & et al. (1989).
Construct validity of the National Adult Reading Test: A factor analytic
study. Personality & Individual Differences, 10(5), 585-587.

Cummings, L. B. (1998). A comparison of performance on measures of recent memory
in depressed inpatients with and without borderline personality disorder

Darwin, C. (1999). The expressions of the emotions in man and animals. London:
Harper Collins.

Davidson, R. J. (1992). Anterior cerebral asymmetry and the nature of emotion.
Brain & Cognition, 20(1), 125-151.

De la Fuente, J. M., Goldman, S., Stanus, E., Vizuete, C., Morlan, 1., Bobes, J., et al.
(1997). Brain glucose metabolism in borderline personality disorder.
Journal of Psychiatric Research, 31(5), 531-541.

Deary, 1. J.,, Whalley, A. J., & Crawford, J. R. (2004). An “instantaneous’ estimate
of a lifetime's cognitive change. Intelligence, 32(2), 113-119.

Derogatis, L. R. (1993). BSI: Brief Symptom Inventory: Administration, scoring, and
procedures manual. Minneapolis, MN: National Computing Systems.

Derogatis, L. R., & Melisaratos, N. (1983). The Brief Symptom Inventory: An
introductory report. Psychological Medicine, 13, 595-605.

Dinn, W. M., Harris, C. L., Aycicegi, A., Greene, P. B, Kirkley, S. M., & Reilly, C.
(2004). Neurocognitive function in borderline personality disorder.

Psychopharmacology and Biological Psychiatry, 28, 329-341.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 118

Dodge, K. A. (1989). Coordinating responses to aversive stimuli. Developmental
Psychology, 25, 339-342.

Doerksen, S., & Shimamura, A. (2001). Source memory enhancement for
emotional words. Emotion, 1, 5-11.

Donegan, N. H., Sanislow, C. A., Blumberg, H. P, Fulbright, R. K., Lacadie, C.,
Skudlarski, P., et al. (2003). Amygdala hyperreactivity in borderline
personality disorder : Implications for emotional dysregulation. Biological
Psychiatry, 54, 1284-1293.

Dowson, J., Bazanis, E., Rogers, R., Prevost, A., Taylor, P., Meux, C,, et al. (2004).
Impulsivity in patients with borderline personality disorder.
Comprehensive Psychiatry, 45, 29-36.

Drevets, W. C. (1998). Functional neuroimaging studies of depression : The
anatomy of melancholia. Annual Review of Medicine, 49, 341-361.

Driessen, M., Beblo, T., Mertens, M., Piefke, M., Roellkutter, N., Silva-Saavedra,
A, etal. (2004). Posttraumatic stress disorder and fMRI activation patterns
of traumatic memory in patients with borderline personality disorder.
Biological Psychiatry, 55, 603-611.

Driessen, M., Herrmann, J., Stahl, K., Zwaan, M., Meier, S., Hill, A., et al. (2000).
Magnetic resonance imaging volumes of the hippocampus and amygdala
in women with borderline personality disorder and early traumatization.

Archives of General Psychiatry, 57, 1115-1122.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 119

Duchenne de Bologne, G. B. (1990). The mechanism of human facial expression. New
York: Cambridge University Press.

Ekman, P. (1993). Facial expression and emotion. American Psychologist, 48, 384-
392.

Eppright, T. D., Kashani, J. H., Robison, B. D., & Reid, J. C. (1993). Comorbidity of
conduct disorder and personality disorders in an incarcerated juvenile
population. American Journal of Psychiatry, 150, 1233-1236.

First, M. B., Spitzer, R. L., Gibbon, M., & Williams, J. B. W. (1996). User's guide for
the structured clinical interview for personality disorders (SCID-II).
Washington, D.C.: American Psychiatric Press.

Foong, J., Rozewicz, L., Quaghebeur, G., Davie, C. A., Kartsounis, L. D.,
Thompson, A. ], et al. (1997). Executive function in multiple sclerosis: The
role of frontal lobe pathology. Brain, 120(1), 15-26.

Fossati, A., Novella, L., Donati, D., Donini, M., & Maffei, C. (2002). History of
childhood attention deficit/hyperactivity disorder symptoms and
borderline personality disorder: A controlled study. Comprehensive
Psychiatry, 43, 369-377.

Freud, S. (1977). Inhibitions, symptoms, and anxiety. New York: Norton.

Garber, J., Braafladt, N., & Zeman, J. (1991). The regulation of sad affect: An
information-processing perspective. In J. Garber & K. A. Dodge (Eds.), The
development of emotion requlation and dysregulation (pp. 208-240).

Cambridge: Cambridge University Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 120

George, M. S, Ketter, T. A., Gill, D. S, Haxby, J. V., Ungerleider, L. G,,
Herscovitch, P., et al. (1993). Brain regions involved in recognizing facial
emotion or identity: An oxygen-15 PET study. Journal of Neuropsychiatry &
Clinical Neurosciences, 5, 384-394. |

Gray, J. A. (1970). The psychophysiological basis of introversion-extraversion.
Behavioural Research and Therapy, 8, 249-266.

Gray, J. A. (1994). Personality dimensions and emotion systems. In P. E. R. J.
Davidson (Ed.), The nature of emotion. New York: Oxford University Press.

Gray, J. R. (2001). Emotional modulation of cognitive control: Approach-
withdrawal double-dissociative spatial from verbal two-back task
performance. Journal of Experimental Psychology, 130, 436-452.

Graybar, S. R., & Boutilier, L. R. (2002). Nontraumatic pathways to borderline
personality disorder. Psychotherapy: Theory/Research/Practice/Training, 39,
152-162.

Grilo, C. M., Martino, S., Walker, M. L., Becker, D. F., Edell, W. S., & McGlashan,
T. H. (1997). Controlled study of psychiatric comorbidity in psychiatrically
hospitalized young adults with substance use disorders. American Journal
of Psychiatry, 157, 1305-1307.

Gross, J. J., & Levenson, R. W. (1997). Hiding feelings: The acute effects of
inhibiting positive and negative emotions. Journal of Abnormal Psychology,

106, 95-103.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 121

Gross, J. J., & Munoz, R. F. (1995). Emotion regulation and mental health. Clinical
Psychology: Science and Practice, 2, 151-164.

Harmer, C. J., Thilo, K. V., Rothwell, ]J. C., & Goodwin, G. M. (2001). Transcranial
magnetic stimulation of the medial-frontal cortex impairs the processing
of angry facial expressions. Nature Neuroscience, 4, 17-18.

Heaton, R. K. (1981). Wisconsin Card Sorting Test Manual. Odessa, Florida:
Psychological Assessment Resources.

Herman, J. L. (1992). Trauma and Recovery. New York: Basic Books.

Herpertz, S. C,, Dietrich, T. M., Wenning, B., Krings, T., Erberich, S. G., Willmes,
K., et al. (2001). Evidence of abnormal amygdala functioning in borderline
personality disorder: A functional MRI study. Biological Psychiatry, 50, 292-
298.

Heun, R., Klose, U., Jessen, F., Erb, M., Papassotiropoulos, A., Lotze, M., et al.
(1999). Functional MRI of cerebral activation during encoding and
retrieval of words. 8, 157-169.

Huber, S. J., Bornstein, R. A., Rammoham, K. W., Christy, J. A., Chakeres, D. W.,
& McGhee, R. B. (1992). Magnetic resonance imaging correlates of
executive function impairments in multiple sclerosis. Neuropsychiatry,
Neuropsychology, and Behavioral Neurology, 5, 33-36.

Huber, S. J., Miller, H., Bohaska, L., Christy, J. A., & Bornstein, R. A. (1992).
Asymmetrical cognitive differences associated with hemiparkinsonism.

Archives of Clinical Neuropsychology, 7(6), 471-480.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 122

Izard, C. E. (1992). Basic emotions, relations among emotions, and emotion-
cognition relations. Psychological Review, 99, 561-565.

Izard, C. E. (1994). Innate and universal facial expressions: Evidence from
developmental and cross-cultural research. Psychological Bulletin, 115, 288-
299.

Johnson, D. M., Shea, M. T., Yen, S., Battle, C., Zlotnick, C., Sanislow, C. A,, et al.
(2003). Gender differences in borderline personality disorder: Findings
from the collaborative longitudinal personality disorders study.
Comprehensive Psychiatry, 44, 284-292.

Johnson, S. C., Saykin, A.J., Flashman, L. A., McAllister, T. W., & Sparling, M. B.
(2001). Brain activation on fMRI and verbal memory ability: Functional
neuroanatomic correlates of CVLT performance. Journal of the International
Neuropsychological Society, 7, 55-62.

Joyce, P.R., Mulder, R. T., Luty, S. E., McKenzie, J. M., Sullivan, P. F., &
Cloninger, R. C. (2003). Borderline personality disorder in major
depression: Symptomatology, temperament, character, differential drug
response, and 6 month outcome. Comprehensive Psychiatry, 44, 25-43.

Judd, P. H., & Ruff, R. M. (1993). Neuropsychological dysfunction in borderline
personality disorder. Journal of Personality Disorders, 7, 275-284.

Keane, ]., Calder, A. ]., Hodges, J. R., & Young, A. W. (2002). Facial and emotion
processing in frontal variant frontotemporal dementia. Neuropsychologia,

40, 655-665.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 123

Keil, A., & Ihssen, N. (2004). Idenitification facilitation for emotionally arousing
verbs during attentional blink. Emotion, 4, 23-35.

Kensinger, E. A., & Corkin, S. (2003). Effects of negative emotional content on
working memory and long-term memory. Emotion, 3, 378-393.

Kernberg, O. F. (1975). Borderline conditions and pathological narcissism. New York:
Aronson.

Kernberg, O. F. (2003). The management of affect storms in the psychoanalytic
psychotherapy of borderline patients. fournal of the American Psychoanalytic
Association, 51, 517-545.

Kesler, S. R, Adams, H. F,, & Bigler, E. D. (2000). SPECT, MR, and Quantitative
MR imaging: Correlates with neuropsychological and psychological
outcome in traumatic brain injury. Brain Injury, 14, 851-857.

Kimble, C. R., Oepen, G., Weinberg, E., Williams, A. A., & Zanarini, M. C. (1997).
Neurological vulnerability and trauma in borderline personality disorder.
In M. C. Zanarini (Ed.), Role of sexual abuse in the etiology of borderline
personality disorder. Washington, DC: American Psychiatric Press, Inc.

Kulas, J. F., Conger, J. C., & Smolin, J. M. (2003). The effects of emotion on
memory: An investigation of attentional bias. Journal of Anxiety Disorders,
17,103-113.

LaBar, K. S., & Phelps, E. A. (1998). Arousal-mediated memory consolidation:
Role of the medial temporal lobe in humans. Psychological Science, 9, 490-

493.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 124

Larson, R. J., & Diener, E. (1987). Affect intensity as an individual difference
characteristic: A Review. Journal of Research in Personality, 21, 1-39.

LeDoux, J. E. (1992). Emotion as memory: Anatomical systems underlying
indelible neural traces. In S. A. Christianson (Ed.).

LeDoux, J. E. (1995). Setting "stress" into motion: Brain mechanisms of stimulus
evaluation. In M. J. Friedman, D. S. Charney & A. Y. Deutch (Eds.),
Neurobiological and clinical consequences of stress: From normal adaptation to
PTSD (pp. 125-134). Philadelphia: Lippincott-Raven Publishers.

LeDoux, J. E. (1996). The emotional brain: The mysterious underpinnings of emotional
life. New York: Touchstone.

Leduc, M., Herron, J. E., Greenberg, D. R,, Eslinger, P. J., & Grattan, L. M. (1999).
Impaired awareness of social and emotional competencies following
orbital frontal damage. Brain & Cognition, 40, 174-177.

Lee, G. P., Meador, K. J., Loring, D. W., Allision, J. D., Brown, W. S, Paul, L. K, et
al. (2004). Neural substrates of emotion as revealed by functional magnetic
resonance imaging. Cognitive & Behavioral Neuology, 17, 9-17.

Lewis, S.J. G., Dove, A., Robbins, T. W., Barker, R. A., & Owens, A. M. (2004).
Striatal contributions to working memory: A functional magnetic
resonance study in humans. European Journal of Neurosciencel9, 755-760.

Linehan, M. M. (1993a). Cognitive-behavioral treatment of borderline personality

disorder. New York: The Guilford Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 125

Linehan, M. M. (1993b). Skills training manual for treating borderline personality
disorder. New York: The Guilford Press.

Lopez, J. F., Vazquez, D., Chalmers, D. T., & Watson, S. J. (1997). Regulation of 5-
HT receptors and the hypothalamic-pituitary-adrenal axis. Implications
for the neurobiology of suicide. Annals of the New York Academy of Science,
836, 106-134.

Luria, A. R. (1980). Higher cortical functions in man (B. Haigh, Trans.). New York:
Consultants Bureau.

MacGuire, E. A., Frith, C. D., & Morris, R. G. M. (1999). The functional
neuroanatomy of comprehension and memory: The importance of prior
knowledge. Brain, 122, 1839-1850.

Maddock, R. J. (1999). The retrosplenial cortex and emotion: New insights from
functional neuroimaging of the human brain. Trends in Neurosciences,
22(7), 310-316.

Magai, C., & Passman, V. (1998). The interpersonal basis of emotional behavior
and emotion regulation in adulthood. In K. W. Schaie & M. P. Lawton
(Eds.), Annual review of gerontology and geriatrics: Vol. 17. Focus on emotion
and adult development (pp. 104-137). New York: Springer Publishing
Company, Inc.

Maguire, E. A. (1999). The functional neuroanatomy of comprehension and

memory: The importance of prior knowledge. Brain, 122, 1839-1850.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 126

Martial, J., Paris, J., Leyton, M., Zweig-Frank, H., Schwartz, G., Teboul, E., et al.
(1997). Neuroendocrine study of serotonin function in female borderline
personality disorder patients: A pilot study. Biological Psychiatry, 42, 737-
739.

McGlashan, T. H., Grilo, C. M., Skodol, A. E., Gunderson, J. G., Shea, M. T.,
Morey, L. C., et al. (2000). The collaborative longitudinal personality
disorders study: Baseline Axis I/1I and II/II diagnostic co-occurrence. Acta
Psychiatrica Scandinavica, 102, 256-264.

McIntosh, A. R. (1999). Mapping cognition to the brain through neural
interactions. Memory, 7(5/6), 523-548.

McMain, S., Korman, L. M., & Dimeff, L. (2001). Dialectical behavior therapy and
the treatment of emotion dysregulation. Journal of Clinical Psychology, 57,
183-196.

Meares, R., Stevenson, J., & Gordon, E. (1999). A Jacksonian and biopsychosocial
hypothesis concerning borderline and related phenomena. Australian and
New Zealand Journal of Psychiatry, 33, 831-840.

Monarch, E. S., Saykin, A. J.,, & Flashman, L. A. (2004). Neuropsychological
impairment in borderline personality disorder. Psychiatric Clinics of North
America, 27, 67-82.

Nadel, L., & Jacobs, W. J. (1998). Traumatic memory is special. Current Directions

in Psychological Science, 7(5), 154-157.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 127

Newcomer, ]. W., Selke, G., Melson, A. K,, Hershey, T., Craft, S., Richards, K., et
al. (1999). Decreased memory performance in healthy humans induced by
stress-level cortisol treatment. Archives of General Psychiatry, 56(6), 527-533.

Nyberg, L., Persson, J., Habib, R., Tulving, E., McIntosh, A. R., Cabeza, R,, et al.
(2000). Large scale neurocognitive networks underlying episodic memory.
Journal of Cognitive Neuroscience, 12, 163-173.

Ochsner, K. N., Bunge, S. A,, Gross, J. J., & Gabrieli, ]. D. E. (2002). Rethinking
feeling: An fMRI study of cognitive regulation of emotion. Journal of
Cognitive Neuroscience, 14, 1215-1229.

Oitzl, M. S., Workel, J. O., Fluttert, M., Frosch, F., & De Kloet, E. R. (2000).
Maternal deprivation affects behaviour from youth to senescence:
amplification of individual differences in spatial learning and memory in
senescent Brown Norway rats. European Journal of Neuroscience, 12(10),
3771-3780.

O'Leary, K. M., Brouwers, P., Gardner, D. L., & Cowdry, R. W. (1991).
Neuropsychological testing of patients with borderline personality
disorder. American Journal of Psychiatry, 148, 106-111.

Paris, J. (1999). Borderline personality disorder. In T. Millon, P. Blaney & R. Davis
(Eds.), Oxford textbook of psychopathology (pp. 628-652). New York: Oxford

University Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 128

Pennebaker, J. W., Kiecolt-Glaser, J. K., & Glaser, R. (1988). Disclosure of traumas
and immune function: Helath implications for psychotherapy. Journal of
Consulting and Clinical Psychology, 56, 239-245.

Ranga Rama Krishnan, K., Davidson, J. R. T., Rayasam, K., & Shope, F. (1984).
The dexamethasone suppression test in borderline personality disorder.
Biological Psychiatry, 19(7), 1149-1153.

Rauch, S. L., Whalen, P. |, Shin, L. M., Mclnerney, S. C., Macklin, M. L., Lasko,
N. B., et al. (2000). Exaggerated amygdale response to masked facial
stimuli in posttraumatic stress disorder: A functional MRI study. Biological
Psychiatry, 47, 769-776.

Rinne, T., de Kloet, E. R., Wouters, L., Goekoop, J. G., de Rijk, R. H., & van den
Brink, W. (2003). Fluvoxamine reduces responsiveness of HPA axiz in
adult female BPD patients with a history of sustained childhood sexual
abuse. Neuropsychopharmacology, 28, 126-132.

Rinne, T., de Kloet, E. R., Wouters, L., Goekoop, J. G., DeRijk, R. H., & van den
Brink, W. (2002). Hyperresponsiveness of the hypothalamic-pituitary-
adrenal axis to combined dexamethasone/ corticotropin-releasing
hormone challenge in female borderline personality disorder subjects with
a history of sustained childhood abuse. Biological Psychiatry, 52, 1102-1112.

Ross, S., Dermatis, H., Levounis, P., & Galanter, M. (2003). A comparison

between dually diagnosed inpatients with and without Axis 11

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 129

comorbidity and the relationship to treatment outcome. American Journal
of Drug and Alcohol Abuse, 29, 263-280.

Royall, D. R, Rauch, R, Roman, G. C,, Cordes, J. A, & Polk, M. ]. (2001). Frontal
MRI findings associated with impairment on the Executive Interview
(EXIT25). Experimental Aging Research, 27, 293-308.

Saarni, C., & Crowley, M. (1990). The development of emotion regulation: Effects
on emotional state and expression. In E. A. Blechman (Ed.), Emotions and
the family: For better or worse (pp. 53-73). Hillsdale, NJ: Lawrence Erlbaum
Associates, Publishers.

Sachsee, U., von der Heyde, S., & Huether, G. (2002). Stress reguiation and self-
mutilation. American Journal of Psychiatry, 150, 162.

Sansone, R. A, Gage, M. D., & Wiederman, M. W. (1998). Investigation of
borderline personality disorder among nonpsychotic, involuntarily
hospitalized clients. Journal of Mental Health Counseling, 20(2), 133-140.

Sar, V., Kundakci, T., Kiziltan, E., Yargic, I. L., Tutkun, H., Bakim, B., et al. (2003).
The Axis-I dissociative disorder comorbidity of borderline personality
disorder among psychiatric outpatients. Journal of Trauma & Dissociation, 4,
119-136.

Saykin, A.J., Gur, R. C, Gur, R. E,, Shtasel, D. L., Flannery, K. A., Mozley, L. H.,
et al. (1995). Normative neuropsychological test performance: Effects of

age, education, gender, and ethnicity. Applied Neuropsychology, 2, 79-88.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 130

Saykin, A.]., Johnson, S. C., Flashman, L. A., McAllister, T. W., Sparling, M.,
Darcey, T. M., et al. (1999). Functional differentiation of medial temporal
and frontal regions \involved in processing novel and familiar words: An
fMRI study. Brain, 122, 1963-1971.

Schmahl, C. G,, Elzinga, B. M., Vermetten, E., Sanislow, C., McGlashan, T. H., &
Bremner, J. D. (2003). Neural correlates of memories of abandonment in
women with and without borderline personality disorder. Biological
Psychiatry, 54, 142-151.

Schmahmann, J. D. (1996). From movement to thought: Anatomic substrates of
the cerebellar contribution to cognitive processing. Human Brain Mapping,
4(3), 174-198.

Schretlen, D., Pearlson, G. D., Anthony, J. C., Aylward, E. H., Augustine, A. M.,
Davis, A., et al. (2000). Elucidating the contributions of processing speed,
executive ability, and frontal lobe volume to normal age-related
differences in fluid intelligence. Journal of the International
Neuropsychological Society, 6, 52-61.

Smith, E. E., & Jonides, J. (1999). Storage and executive processes in the frontal
lobe. Science, 283, 1657-1661.

Soloff, P. H., Kelly, T. M., Strotmeyer, S. J., Malone, K. M., & Mann, J. J. (2003).
Impulsivity, gender, and response to fenfluramine challenge in borderline

personality disorder. Psychiatry Research, 119, 11-24.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 131

Soloff, P. H., Meltzer, C. C., Becker, C., Greer, P. J., Kelly, T. M., & Constantine,
D. (2003). Impulsivity and prefrontal hypometabolism in borderline
personality disorder. Psychiatry Research, 123, 153-163.

Soloff, P. H., Meltzer, C. C., Greer, P. J., Constantine, D., & Kelly, T. M. (1999). A
fenfluramine-activited FDG-PET study of borderline personality disorder.
Biological Psychiatry, 47, 540-547.

Spitzer, R. L., Endicott, J., & Gibbon, M. (1979). Crossing the border into
borderline personality and borderline schizophrenia: The development of
criteria. Archives of General Psychiatry, 36, 17-24.

Spitzer, R. L., Williams, ]. B., Gibbon, M., & First, M. B. (1994). Structured Clinical
Interview for DSM-IV. New York: New York State Psychiatric Institute,
Bjometrics Research Department.

Stern, A. (1938). The borderline groups of diagnoses. Psychoanalytic Quarterly
Press, 7, 467-489.

Stern, A. (1945). Psychoanalytic therapy in the borderline neuroses. Psychoanalytic
Quarterly Press, 14, 190-198.

Stern, A. (1948). Transference in borderline neuroses. Psychoanalytic Quarterly
Press, 14, 527-528.

Stevens, A., Burkhardt, M., Hautzinger, M., Schwarz, J., & Unckel, C. (2004).
Borderline personality disorder: Impaired visual perception and working

memory. Psychiatry Research, 125, 257-267.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 132

Stone, M. H. (1994). Characterologic subtypes of the borderline personality
disorder: With a note on prognostic factors. Psychiatric Clinics of North
America, 17, 773-784.

Streeter, C. C., van Reekum, R., Shorr, R., Bachman, D. L., & et al. (1995). Prior
head injury in male veterans with borderline personality disorder. Journal
of Nervous and Mental Disease, 183(9), 577-581.

Stuss, D. T., & Levine, B. (2002). Adult clinical neuropsychology: Lessons from
studies of the frontal lobes. Annual Review of Psychology, 53, 401-433.
Symons, F. ]., Tapp, J., Wulfsberg, A., Sutton, K. A, Heeth, W. L., & Bodfish, J]. W.

(2001). Sequential analysis of the effects of naltrexone on the
environmental meditation of self-injurious behavior. Experimental &
Clinical Psychopharmacology, 9, 269-276.

Szameitat, A. J., Schubert, T., Muller, K., & von Cramon, D. Y. (2002).
Localization of executive functions in dual-task performance with fMRI.
Journal of Cognitive Neuroscience, 14.

Taylor, G. J., Bagby, R. M., & Parker, J. D. A. (1997). The development and
regulation of affects. In G. J. Taylor, R. M. Bagby & J. D. A. Parker (Eds.),
Disorders of affect regulation: Alexithymia in medical and psychiatric illness (pp.
7-25). Cambridge, UK: Cambridge University Press.

Taylor, J. (Ed.). (1931-1932). Selected writings of John Hughlings Jackson, Vols. I & 1.

London: Hodder.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 133

Tebartz van Elst, L., Hesslinger, T., Thiel, T., Geiger, E., Haegele, K., Lemieux, L.,
et al. (2003). Frontolimbic brain abnormalities in patients with borderline
personality disorder: A volumetric magnetic resonance imaging study.
Biological Psychiatry, 54, 163-171.

Thayer, J. F., & Lane, R. D. (2000). A model of neurovisceral integration in
emotion regulation and dysregulation. Journal of Affective Disorders, 61(3),
201-216.

Thomas, K. M., Drevets, W. C., Dahl, R. E., Ryan, N. D., Birmaher, B., Eccard, C.
H., et al. (2001). Amygdala response to fearful faces in anxious and
depressed children. Archives of General Psychiatry, 58, 1057-1063.

Thompson, R. A. (1994). Emotion regulation: A theme in search of a definition. In
N. Fox (Ed.), Monographs for the Society for Research in Child Development

(Vol. Serial No. 240, Vol. 59, pp. 25-52). Chicago: University of Chicago

Press.

Tomkins, S. S. (1963). Affect, imagery, and consciousness: The positive affects. New

York: Springer.
Tomkins, S. S. (1991). Affect, imagery, and consciousness: Vol. 3, The negative affects.

New York: Springer.
Trull, T.J., Stepp, S. D., & Durrett, C. A. (2003). Research on borderline

personality disorder: An update. Current Opinion in Psychiatry, 16, 77-82.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 134

Trupin, E. W., Stewart, D. G., Beach, B., & Boesky, L. (2002). Effectiveness of a
Dialectical Behavior Therapy program for incarcerated female juvenile
offenders. Child & Adolescent Mental Health, 17, 121-127.

Tsukiura, T., Fujii, T., Takahashi, T., Xiao, R., Sugiura, M., Okuda, ]., et al. (2002).
Medial temporal lobe activation during context-dependent relational
processes in episodic retrieval: An fMRI study. Human Brain Mapping, 17,
203-213.

van der Kolk, B. A. (1996). The complexity of adaptation to trauma: Self-
regulation, stimulus discrimination, and characterological development.
In B. A. v. d. Kolk, A. C. McFarlane & L. Weisaeth (Eds.), Traumatic stress:
The effects of overwhelming experience on mind, body, and society (pp. 182-211).
New York: The Guilford Press.

Vrana, S. R., Roodman, A., & Beckham, J. C. (1995). Selective processing of
trauma-relevant words in posttraumatic stress disorder. Journal of Anxiety
Disorders, 9, 515-530.

Wagner, A. (1995). Relationship between emotion knowledge and reports of childhood
sexual abuse among women with and without diagnoses of borderline personality
disorder. Unpublished Dissertation, University of Washington, Seattle,
WA.

Wechsler, D. (1945). A standardized memory scale for clinical use. The Journal of

Psychology, 19, 87-95.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 135

Wechsler, D. (1987). Wechsler Memory Scale - Revised. San Antonio, Texas: The
Psychological Corporation.

Wechsler, D. (1997a). WAIS-I11: Wechsler Adult Intelligence Scale, Third Edition. San
Antonio, Texas: The Psychological Corporation.

Wechsler, D. (1997b). WMS-1II: Wechsler Memory Scale, Third Edition. San Antonio,
Texas: The Psychological Corporation.

Westen, D. (1991). Cognitive-behavioral interventions in the psychoanalytic
psychotherapy of borderline personality disorders. Clinical Psychology
Review, 11, 211-230.

Westen, D. (1998). Affect regulation and psychopathology: Applications to
depression and borderline personality disorder. In W. F. Flack & J. D.
Laird (Eds.), Emotions in psychopathology: Theory and research (pp. 394-405).
New York: Oxford University Press.

Widiger, T. A., & Weissman, M. M. (1991). Epidemiology of borderline
personality disorder. Hospital & Community Psychiatry, 42(10), 1015-1021.

Williams, K. E., Chambless, D. L., & Ahrens, A. (1997). Are emotions frightening?
An extension of the fear of fear construct. Behavior Research & Therapy, 35,
239-248.

Willshire, D., Kinsella, G., & Prior, M. R. (1991). Estimating WAIS--R IQ from the
National Adult Reading Test: A cross-validation. Journal of Clinical &

Experimental Neuropsychology, 13(2), 204-216.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



BPD, Emotion Regulation, & Verbal Memory 136

Yen, S., Zlotnick, C., & Costello, E. (2002). Affect regulation in women with
borderline personality disorder. Journal of Nervous and Mental Disease,
190(693-696).

Zanarini, M. C,, Frankenburg, F. R., Hennen, J., & Silk, K. R. (2003). The
longitudinal course of borderline psychopathology: 6-year prospective
follow-up of the phenomenology of borderline personality disorder.
American Journal of Psychiatry, 160, 274-283.

Zelkowitz, P., Paris, J., Guzder, J., & Feldman, R. (2001). Diathesis and stressors
in borderline pathology of childhood: The role of neuropsychological risk
and trauma. Journal of the American Academy of Child and Adolescent
Psychiatry, 40, 100-105.

Zlotnick, C., Franklin, C. L., & Zimmerman, M. (2002). Is comorbidity of
posttraumatic stress disorder and borderline personality disorder related
to greater pathology and impairment? American Journal of Psychiatry, 159,

1940-1943.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



	Anna Thompson's starving children: Emotion regulation and verbal memory in borderline personality disorder
	Let us know how access to this document benefits you.
	Recommended Citation

	tmp.1461732696.pdf.2wvvk

