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Abstract

Elevated rates of borderline personality disorder (BPD) have been found among individuals with
substance use disorders (SUDs), especially cocaine-dependent patients. Evidence suggests that
cocaine-dependent patients with BPD are at greater risk for negative clinical outcomes than
cocaine-dependent patients without BPD and BPD-SUD patients dependent on other substances.
Despite evidence that cocaine-dependent patients with BPD may be at particularly high risk for
negative SUD outcomes, the mechanisms underlying this risk remain unclear. The present study
sought to address this gap in the literature by examining cocaine-related attentional biases among
cocaine-dependent patients with (n = 22) and without (n = 36) BPD. On separate days, participants
listened to both a neutral and a personally-relevant emotionally evocative (i.e., trauma-related)
script and then completed a dot-probe task with cocaine-related stimuli. Findings revealed a
greater bias for attending to cocaine-related stimuli among male cocaine-dependent patients with
(vs. without) BPD following the emotionally evocative script. Study findings suggest the
possibility that cocaine use may have gender-specific functions among SUD patients with BPD,
with men with BPD being more likely to use cocaine to decrease contextually induced emotional
distress. The implications of our findings for informing future research on cocaine use among
patients with BPD are discussed.
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1. Introduction

Borderline personality disorder (BPD) is a serious mental health condition characterized by
a pervasive pattern of emotion dysregulation, interpersonal difficulties, and impulsive and
self-destructive behaviors [1]. BPD is associated with severe functional impairment, high
rates of co-occurring psychiatric disorders, and substantial economic, societal, and personal
costs [2, 3]. BPD affects 1-6% of the general population [4]; however, individuals with BPD
are major consumers of healthcare resources [5] and represent approximately 15% of
clinical populations [2]. Rates of BPD have been found to be particularly high among
individuals with substance use disorders (SUDs). Indeed, reported rates of co-occurring
BPD among substance users generally range from 10% to 50%, with an average rate of 19%
[6]. This particular co-occurrence also has great clinical relevance, as the presence of BPD
among SUD patients is associated with a wide range of negative SUD outcomes, including
more severe substance use and greater likelihood of overdose [7], quicker relapse to
substance use following SUD treatment [8], and greater risk for SUD treatment dropout [7,
9, 10].

BPD is particularly common among cocaine-dependent patients. Rates of BPD exceed 30%
among cocaine-dependent patients in residential SUD treatment [11], and are higher among
cocaine-dependent patients than other SUD patients [12-15]. Moreover, there is some
evidence to suggest that cocaine-dependent patients with BPD are at greater risk for negative
clinical outcomes than cocaine-dependent patients without BPD and BPD-SUD patients
dependent on other substances [13, 15].

Despite evidence that cocaine-dependent patients with BPD may be at particularly high risk
for negative SUD outcomes, the mechanisms underlying this risk remain unclear. One
potential mechanism that warrants consideration is cocaine-related attentional biases. The
extant literature suggests heightened biases for processing substance-related information
among individuals with (vs. without) SUDs. Numerous studies have found evidence of
alcohol- and drug-related attentional biases among substance dependent individuals in
general [for a review, see 16], as well as cocaine-dependent patients in particular [17, 18].
Such drug-related attentional biases are theorized to maintain and exacerbate SUDs, with
prolonged attentional engagement with substance-related stimuli thought to increase
substance saliency and result in increased cravings for, and subsequent use of, substances
[19].

Indeed, research suggests that attentional bias to drug-related cues is associated with
heightened cravings for and greater use of substances [19, 20]. Attentional bias for cocaine-
related cues in particular has been found to be associated with cocaine use, risk of relapse,
and poor treatment outcomes among cocaine-dependent patients [21-24]. Moreover,
although no studies have examined cocaine-related attentional biases in cocaine-dependent
patients with BPD, there is evidence to suggest that these biases may be greater among
cocaine-dependent patients with BPD, particularly in the context of emotional distress.
Specifically, negative reinforcement models of substance dependence assert the central role
of negative reinforcement in the development of addiction, with substance use theorized to
be reinforced by the decrease in emotional distress that follows this behavior [25, 26].
Consistent with theories that emphasize the emotion-regulating function of substance use in
BPD [27, 28], research suggests that SUD patients with BPD may be particularly prone to
use substances to regulate or escape emotional distress [6]. Indeed, many of the maladaptive
behaviors common among individuals with BPD, including substance abuse, are theorized to
stem from emotion dysregulation, functioning to alleviate or avoid emotional distress
perceived as intolerable [29].
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Consistent with a model wherein substance use in BPD serves to regulate emotions,
preliminary research suggests that SUD patients with co-occurring BPD report greater
substance cravings and use in response to negative emotional states than those without BPD
[30]. Together with findings of heightened emotion dysregulation and emotional
vulnerability in SUD patients with (vs. without) BPD [12, 31], these findings suggest that
SUD patients with BPD may be particularly motivated to use cocaine to alleviate emotional
distress. As cocaine is used repeatedly to avoid or escape emotional distress, cocaine-related
cues may gain motivational significance due to their ability to predict reward (i.e., emotional
relief), increasing the likelihood that attention will be biased toward such cues [32],
particularly in the context of emotional distress [33-35].

To date, no published research has examined substance-related attentional biases in BPD.
Thus, the present study sought to examine attentional biases for cocaine-related stimuli
among cocaine-dependent patients with and without BPD following exposure to a
personally-relevant emotionally-evocative cue (relative to a neutral cue). In particular, given
evidence of heightened rates (i.e., > 90%) of traumatic exposure among both individuals
with SUDs [36, 37], including cocaine-dependent patients in particular, [38, 39] and those
with BPD [40], we utilized a personalized trauma script for the emotionally-evocative cue.
Notably, past research provides support for the validity of this approach in evoking
emotional distress among individuals with BPD [41], and those with a history of traumatic
exposure [42, 43], including SUD patients [44, 45]. We hypothesized that cocaine-
dependent patients with (vs. without) BPD would evidence a greater attentional bias for
cocaine-related stimuli specifically in the context of emotional distress (i.e., following the
emotionally-evocative cue).

Additionally, we sought to explore the moderating role of gender in this relation. Although
recent findings indicate comparable rates of BPD among women and men [46, 47], evidence
has been provided for gender differences in BPD-SUD comorbidity [48]. Specifically, men
with BPD are more likely to be diagnosed with a co-occurring SUD than women with BPD
[48, 49]. This difference may be understood in the context of a gender role theory of
emotion regulation [50], which suggests that men are more likely to use externalizing
behaviors (e.g., substance use) to regulate negative emotions, whereas women are more
likely to use internalizing behaviors. Indeed, Zanarini et al. [51] described gender
differences in co-occurring Axis | pathology in those with BPD as differences “in the type of
disorder of impulse” (p. 1738), with men with BPD being significantly more likely to be
diagnosed with SUDs and women with BPD being significantly more likely to be diagnosed
with an eating disorder [51]. Thus, given that men with BPD may be more likely to rely on
substance use as a way of managing emotional distress, we hypothesized that male patients
with BPD would exhibit a greater attentional bias for cocaine-related stimuli than female
patients with BPD (and SUD patients without BPD), particularly following exposure to an
emotionally distressing cue.

2.1. Participants

Participants were 60 cocaine-dependent patients consecutively admitted to a community-
based residential SUD treatment facility in Washington, DC. To be eligible for the present
study, participants had to (a) meet criteria for a diagnosis of cocaine dependence as defined
by the Diagnostic and Statistical Manual of Mental Disorders, 4t Edition [1], (b) have
experienced a Criterion A traumatic event [1], and (c) have no current psychosis or cognitive
impairment (scores > 24 on the Mini-Mental Status Examination [52]). Two cases that were
identified as having undue influence on the primary analytic model (i.e., multivariate
outliers defined as > 1 DFFITS [53]) were removed from the sample. The final sample (N =
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58; 26 women) had an average age of 44.5 years (SD = 6.6). The majority of participants
self-identified as Black/African-American (97%) and 18 participants (31%) reported the use
of psychotropic medications.

2.2. Measures

2.2.1. Interview Measures—The BPD module of the Diagnostic Interview for DSM-1V
Personality Disorders (DIPD-IV [54]) was administered to all participants by trained
interviewers. The DIPD-IV has demonstrated adequate psychometric properties, including
excellent retest and interrater reliability [55]. Each DSM-IV criterion for BPD is assessed
through the use of one or more questions which are rated on a 3-point scale (0 = not present,
1 = subthreshold, and 2 = present). Consistent with the DSM-1V, participants who had a
score of two on at least five of nine of the BPD criterion were assigned to the BPD group.

2.2.2. Self-report Measures—The Life Events Checklist (LEC [56]) is a self-report
measure that provides participants with a list of 17 potentially traumatic events (e.g., motor
vehicle accident, sexual assault, combat exposure). Participants were asked to identify their
degree of exposure to each event, as well as the event that causes them the most distress
currently. Each participant’s most distressing event was then used to develop a personalized
trauma script (see below).

The PTSD Checklist — Civilian Version (PCL-C [57]) is a 17-item questionnaire designed to
assess DSM-IV PTSD criteria in a civilian population. Participants were instructed to
indicate the extent to which they experienced each symptom in the past month in relation to
the traumatic event they identified as most distressing on the LEC. Response options are
rated on a 5-point scale (1 = not at all to 5 = extremely). The PCL-C has demonstrated
adequate psychometric properties, including high internal consistency and retest reliability
[58], and convergent validity with other common PTSD symptom measures [59]. The PCL-
C total score was used as a covariate in study analyses. In the present sample, internal
consistency of the PCL-C total score was adequate (a =.95).

The 21-item version of the Depression, Anxiety, Stress Scales (DASS-21 [60]) is a brief
measure of the unique symptoms of depression (e.g., | felt that life was meaningless),
anxiety (e.g., | felt | was close to panic), and stress (e.g., | found it hard to wind down). Each
subscale consists of 7 items. The DASS-21 has demonstrated adequate psychometric
properties, including reliability and convergent and discriminant validity [61, 62]. The
DASS-21 Anxiety and Depression subscales were used as covariates in primary analyses.
The internal consistency of the DASS-21 Anxiety and Depression subscales was adequate
(o =.87 and .90, respectively).

The Drug Use Questionnaire is a 13-item measure modeled after the Alcohol Use Disorders
Identification Test (AUDIT [63]), and was designed to assess substance use frequency in the
past year. Participants rate the frequency of use of 13 different substances (e.g., cocaine,
alcohol, cannabis, stimulants) on a 6-point scale (0 = never to 5 = four or moretimesa
week). A total score was calculated and used to account for past year substance use severity
in primary analyses.

The Negative Affect (NA) subscale of the Positive and Negative Affect Schedule (PANAS
[64]) was used to assess NA at baseline and following the neutral and trauma cues.
Specifically, participants were asked to rate the extent to which they were currently (“right
now, at this very moment”) experiencing 10 forms of NA on a scale from 1 (very slightly or
not at all) to 5 (extremely). This scale was administered to participants during each
experimental session both before and after the trauma and neutral scripts (see below). The
PANAS-NA subscale has exhibited adequate psychometric properties in prior studies [64],
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and the internal consistencies of all PANAS-NA scales used in the present study were
adequate (a’s ranging from .82 to .93).

2.2.3. Trauma and Neutral Scripts—Consistent with procedures outlined by Lang and
colleagues [65, 66], a personalized trauma script was generated based on responses to
questions about each participant’s LEC-identified most distressing event. This one-min
script was audio recorded in second-person present tense, and was designed to be sensory-
driven and emotionally evocative. In addition, consistent with Keane et al. [42], a
nonidiographic one-min neutral script was developed in which a common morning routine
(e.g., waking up, getting out of bed) was described.

2.2.4. Dot-probe Task—The dot-probe task, a stimulus-response task designed to
measure attentional biases, was presented on a laptop computer using E-Prime 2.0 software
(Psychology Software Tools, Pittsburgh, PA). The dot-probe task has been used to measure
attentional biases related to a wide variety of psychopathology, including BPD [67, 68],
substance use [69], and trauma-related symptoms [70]. In the present study, following the
presentation of a fixation cross in the center of a computer screen for 500 ms, two stimuli
were presented side by side. The stimuli remained on the screen for 500 ms, after which a
dot appeared on the screen replacing one of the two pictures. The participant was instructed
to press a button on the computer keyboard that corresponded to the relative position of the
dot on the screen, thus providing a snapshot of attention allocation at that point in time.
Following each button press, participants received visual feedback for 1500 ms in the form
of response accuracy and reaction time information.

Stimuli consisted of 20 cocaine-related pictures (e.g., crack pipes, crack rocks), and 40
pictures of furniture. Participants completed five practice trials and 240 experimental trials.
Of the 240 experimental trials, 80 consisted of neutral-neutral image pairings and 160
consisted of cocaine-neutral image pairings. The order of stimulus presentation was
randomized across participants.

2.3. Procedure

The procedures for this study received institutional review board approval. In order to limit
the impact of cocaine withdrawal on study findings, eligible participants had to wait a
minimum of 72 hours from the time of facility admission before being eligible for
recruitment into the present study. Following informed consent, participants completed an
initial assessment session, during which the LEC was administered and participants
described their target traumatic event in detail. Participants also completed a series of
questionnaires, including the self-report measures previously described. Next, participants
completed two experimental sessions which took place on separate days. All three sessions
were completed in the first two weeks of treatment.

At each experimental session, participants rated their level of NA prior to and following
script presentation. The order of script presentation (i.e., trauma, neutral) was
counterbalanced across participants. After completing the PANAS-NA a second time,
participants completed the dot-probe task. Participants received $10 reimbursement for each
session. To ensure that participants did not leave the study in a state of heightened distress,
study personnel had participants rate their level of distress at the start and end of each study
session. If participants reported an increase in distress by greater than 2 points on an 11-
point Likert scale (0 = no distress, 10 = extremely severe distress), they were taken through
a series of emotion regulation skills (e.g., deep breathing, distraction) until their distress
reduced to baseline levels. No participants left any of the study sessions with distress levels
higher than those they reported at the beginning of the session.
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2.4. Data Preparation

To reduce the effect of anticipatory responding and outliers in stimulus-response data, error
responses (< 1%), RTs < 200ms, > 2000ms, and > 3 standard deviations above the mean
response time for each trial were discarded [71]. An attentional bias score was calculated for
each of the dot-probe tasks (post-trauma and post-neutral script) by subtracting mean
latencies on trials where the probe occurred in the position of a cocaine image from mean
latencies on trials where the probe occurred in the position of a neutral image in neutral-
cocaine pairings [72]. Negative attentional bias scores indicated attention to neutral simuli
and positive attentional bias scores indicated attention to cocaine stimuli. Attentional bias
scores (i.e., post-neutral and post-trauma script) were not associated (r = —.03, p = .84).

2.5. Data Analytic Strategy

To ensure both that the trauma script elicited NA and that the change in levels of NA in
response to the trauma and neutral scripts did not differ across groups, two 2 (BPD status) x
2 (gender) x 2 (pre- vs. post-script NA) repeated measures analyses of variance (ANOVA)
were conducted for the trauma and neutral scripts. Likewise, to determine the effectiveness
of counterbalancing the script presentation, we examined the order of script presentation as a
predictor of post-neutral and post-trauma script attentional bias scores.

Prior to conducting primary analyses, we conducted correlation analyses to examine whether
any demographic variables were significantly associated with our dependent variables (thus
requiring inclusion in primary analyses as a covariate [73]). Race/ethnicity was not
examined as a potential covariate due to limited variability (i.e., 97% of the sample
identified as Black/African-American). Given evidence that patients with (vs. without) BPD
exhibit higher rates of both Axis I disorders [74] and psychotropic medication use [75], we
also included psychotropic medication use, substance use frequency, and depression,
anxiety, and posttraumatic stress symptom severity as covariates in our primary analyses.
Inclusion of these variables in our statistical models increases confidence that any
significant findings may be attributed to the effects of BPD per se, rather than simply greater
levels of psychopathology among SUD patients with (vs. without) BPD.

To test study hypotheses, a 2 (BPD status) x 2 (gender) x 2 (neutral vs. trauma script
attentional bias) repeated measures ANCOVA (controlling for substance use frequency, age,
psychotropic medication status, and anxiety, depression, and posttraumatic stress symptom
severity) was conducted. In response to a significant three-way interaction, pairwise
comparisons were conducted across two one-way (BPD men [n = 7] vs. BPD women [n =
15] vs. non-BPD men [n = 25] vs. non-BPD women [n = 11]) ANCOVAs (using the same
covariates as above) with the post-trauma script and post-neutral script attentional bias
scores serving as the dependent variables. Finally, to explore the nature of any between-
group differences (and identify the particular group(s) evidencing an attentional bias [76],
one-sample t-tests were conducted for each of the four groups to determine which group(s)
had either post-trauma or post-neutral script attentional bias scores that were significantly
different from zero.

3. Results

3.1. Preliminary Analyses

Participants reported experiencing an average of 5.48 (SD = 2.85) potentially traumatic
events. Frequency counts for personalized trauma script content categories across BPD
status and gender are provided in Table 1. There were no significant differences in target
trauma type (i.e., interpersonal vs. non-interpersonal) between groups (X2(3) =4.46, p=.22).
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Providing support for the experimental manipulation, the trauma script resulted in
significant increases in NA across all participants (Fpy,57) = 37.14, p < .001; pre-script NA M
=14.74, D = 6.25; post-script NA M = 21.55, SD = 10.67). Importantly, there were no
between-group differences in changes in NA from pre- to post-trauma script (F1,571 = .18, p
=.68). Further, the neutral script resulted in a significant decrease in NA across all
participants (F1,571 = 16.09, p <.001; pre-script NA M = 15.30, SD = 5.87; post-script NA
M = 13.58, SD = 5.55), and no between-group differences in changes in NA from pre- to
post-neutral script were observed (F[1,57] = .98, p = .33). Moreover, providing support for
the effectiveness of the counterbalancing, there were no differences in post-neutral (t[sg) = .
58, p = .56) and post-trauma script (t[s¢) = —1.32, p = .19) attentional bias scores based on
the order of script presentation.

With regard to the identification of demographic covariates, age was positively associated
with post-neutral script attentional bias, r = .24, p = .01. No other associations were
significant. Table 2 presents descriptive statistics for all covariates included in the primary
analyses.

3.2. Primary Analyses

Of note, all assumptions for ANCOVA were met [73]. Results revealed that BPD status did
not predict attentional bias for cocaine-related stimuli following the trauma script, relative to
neutral script, (i.e., interaction between BPD and script type; Fpy 481 = 1.39, p = .25, an =.
03). However, as predicted, the three-way interaction between BPD status, gender, and
script type (trauma vs. neutral) was significant (Fy 4g) = 5.5, p = .02, np2 =.10). Follow-up
pairwise comparisons revealed significant between-group differences in post-trauma script
attentional bias scores, but not post-neutral script attentional bias scores (see Table 3). As
shown in Figure 1, BPD men had significantly higher post-trauma script attentional bias
scores than all other groups, ps < .05. In addition, non-BPD men had significantly higher
post-trauma script attentional bias scores than both non-BPD and BPD women, ps < .05.
Non-BPD and BPD women did not differ significantly in their post-trauma script attentional
bias scores, p = .33. Notably, post-trauma script attentional bias scores differed significantly
from zero only among men with BPD (ts} = 3.18, p = .02); no evidence for post-trauma
script attentional bias was found for any other group (all ts < 1.89, ps > .07). Likewise, none
of the groups had post-neutral script attentional bias scores that were significantly different
from zero.

4. Discussion

This is the first study to examine cocaine-related attentional biases among cocaine-
dependent patients with BPD. Findings provided partial support for study hypotheses.
Although cocaine-dependent patients with (vs. without) BPD did not evidence a greater
attentional bias for cocaine-related stimuli following the emotionally-evocative cue as
predicted, findings did provide support for the hypothesized moderating role of gender in
this relation. Specifically, male cocaine-dependent patients with BPD showed a greater
attentional bias for cocaine-related stimuli than female patients with BPD (and SUD patients
without BPD) following exposure to the trauma script. Notably, not only did male patients
with BPD exhibit a greater cocaine-related attentional bias following the trauma script, both
female patients with BPD and female patients without BPD evidenced no cocaine-related
attentional bias following either the neutral or trauma script. These findings suggest that
cocaine use may have gender-specific functions among cocaine-dependent patients with
BPD, with cocaine-dependent men with BPD being more likely to use cocaine to decrease
contextually-induced emotional distress.
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These findings are consistent with the gender role theory of emotion regulation [50], which
suggests that men are more likely to use externalizing behaviors (e.g., substance use) to
regulate negative emotions, whereas women are more likely to use internalizing behaviors.
As described by Nolen-Hoeksema [50], gender divergence in the function of substance use
may be the result of cultural indoctrination through which males are taught that the use of
substances to relieve distress is more culturally appropriate than strategies that are deemed
to be female in nature (e.g., emotional expression). Consistent with this proposition,
evidence from the alcohol literature has shown that drinking and drunkenness are viewed as
more socially acceptable for males than females [77] and adolescent females are more likely
than males to be punished for alcohol use [for a review see 78]. Thus, over time, males may
be more likely to associate substance-related cues with relief from emotional distress,
resulting in an attentional bias toward such cues when distressed. As suggested by the
findings of this study, this association may become particularly pronounced in cocaine-
dependent men with (vs. without) BPD, due to the heightened emotional intensity, emotion
dysregulation, and deficits in impulse control associated with this disorder [1].

The above rationale is consistent with findings from the present study; however, study
findings do not suggest an explanation (e.g., negative reinforcement) for cocaine use in
female patients with BPD. Although our findings may be interpreted as suggesting that
cocaine-dependent women with BPD do not use cocaine specifically to regulate emotional
distress, study methodology precludes conclusions regarding the function of substance use
in these women. For example, it may be that cocaine-dependent women with BPD are more
likely to use cocaine to increase positive affect than to reduce negative affect. Alternatively,
cocaine-dependent women with BPD may be more likely to use cocaine in response to
interpersonally-oriented (but not trauma-related) distress. In future research, the inclusion of
a positive mood or interpersonally-oriented negative emotion induction would allow for an
examination of cocaine-related attentional biases in the context of positive emotions or non-
trauma related negative emotions among women with BPD.

In addition, it is important to note that our dot-probe task stimulus presentation duration
(i.e., 500 ms) likely provided ample time for shifts in attention to occur [70, 79]. Therefore,
whereas the results of this study suggest that male cocaine-dependent patients with BPD
exhibited prolonged attentional engagment with cocaine-related cues following trauma script
exposure, they do not speak to the initial orienting of attention to cocaine-related cues in this
sample. It may be that cocaine-dependent individuals in general, or cocaine-dependent
women with BPD more specifically, have faster orienting of attention to cocaine-related
cues following trauma cue exposure. Thus, cocaine-dependent males with BPD may not
have faster orienting of attention towards cocaine-related stimuli, but, instead, may exhibit
difficulty disengaging from cocaine stimuli. The use of shorter dot-probe task presentation
durations in future research may help to differentiate between the attentional processes
responsible for this phenomenon (i.e., facilitated engagement, difficulty disengaging).

Of note, our findings revealed comparable levels of emotional reactivity to the trauma script
across BPD and non-BPD participants. Although participants with BPD might be expected
to evidence heightened reactivity to such an emotionally-evocative cue, the absence of
between-group differences in reactivity to this cue is not without support in the literature.
Specifically, this finding is consistent with mounting evidence that the emotional reactivity
in BPD, rather than being a generalized vulnerability, is context-dependent and emotion-
specific [80-82]. Moreover, given that all participants in this study had experienced a
Criterion A traumatic event, the trauma script was expected to elicit NA among all
participants, and was chosen as the experimental manipulation for this reason. Nonetheless,
the absence of between-group differences in emotional reactivity to the trauma script
combined with the finding that men with BPD exhibited a greater attentional bias to
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cocaine-related cues following trauma script presentation lends support to the idea that BPD
is associated with difficulties down-regulating intense emotions that may increase the risk
for engaging in maladaptive behaviors [83].

Additional limitations should be noted. First, the sample consisted of treatment-seeking
cocaine-dependent patients, the majority of whom were African-Americans from an inner
city residential SUD treatment facility. Thus, results of this study may not be generalizable
to cocaine users in the general population or to individuals from other racial/ethnic
backgrounds. In addition, our exclusive use of cocaine-related stimuli precludes
generalization of our findings to substance use more generally. Inclusion of other types of
drug- and alcohol-related stimuli in future research would be helpful in determining if the
attentional processes observed in the present study are consistent across substances and
types of substance-dependent groups. Further, based on existing empirical and theoretical
literature [6], we are assuming that greater attentional bias to cocaine-related cues among
cocaine-dependent men with BPD is driven by negative reinforcement motives. However,
without actually assessing motives for cocaine use following trauma cue exposure or other
potential mechanisms that may explain this association (e.g., impulsivity), we cannot
conclude that negative reinforcement motives are driving our results. Future research
incorporating the explicit assessment of cocaine use motives into the study design would
help determine the extent to which negative-reinforcement motives underlie the attentional
bias for cocaine-related cues in the context of intense negative emotions observed among
cocaine-dependent patients with BPD.

Further, we did not assess for negative clinical outcomes in this study. Consequently, it is
not clear if attentional bias to cocaine-related cues following trauma cue exposure is one
mechanism that explains the worse clinical outcomes observed among cocaine-dependent
patients with (vs. without) BPD. Prospective studies are needed to determine whether
cocaine-related attentional biases among cocaine-dependent men with BPD may predict
later treatment dropout, relapse, or other negative substance use outcomes. In addition, it is
important to note that the interactive effect of gender and BPD status on cocaine-related
attentional bias following trauma script exposure was not better accounted for by symptoms
of depression, anxiety, posttraumatic stress, or substance use severity. Although this finding
increases confidence in our results and provides some support for the robust nature of the
observed relations, future studies should incorporate diagnostic interviews to assess for the
full range of Axis I and Il disorders to better account for the effect of these diagnoses in
future research. Given increasing support for dimensional models of personality pathology,
both in general [84] and with regard to BPD in particular [85, 86], replication of these
findings using a dimensional measure of BPD pathology will also be important. Given our
relatively small sample size, replication with a larger sample size is also recommended.
Finally, given that this study was conducted as part of another study, we utilized
personalized trauma scripts as our emotion induction procedure. This is not necessarily a
limitation of the present study, as individuals with BPD tend to experience a relatively high
level of traumatic life events (e.g., over 90% of individuals with BPD report experiencing at
least one traumatic event in their lifetime [40]) and results were found despite accounting for
the severity of PTSD symptoms (a disorder that commonly co-occurs with BPD [51]).
Nonetheless, stronger relations or differences as a function of BPD status in female patients
may have been found using an emotion induction procedure more specific to BPD.
Specifically, future studies may benefit from the use of interpersonally-oriented emotion
induction procedures [87], as studies have found that individuals with BPD are uniquely
reactive to interpersonal stressors, evidencing greater autonomic and subjective emotional
reactivity to interpersonal stressors (but not general negative emational stimuli) than
controls [82, 88]. Despite limitations, the present study represents a first step in examining
substance-related attentional biases in individuals with co-occurring BPD-SUD, and
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findings underscore the importance of considering gender in identifying treatment targets for

Su

bstance dependence among patients with BPD.
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Figure 1.

Page 15

Post-hoc pairwise comparisons of group status (BPD men, BPD women, non-BPD men,
non-BPD women) predicting post-trauma (Panel A) and post-neutral script attentional bias

scores.

*p < .05, **p < .01, ***p < .001.
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Table 1
Personalized Trauma Script Content by group status (BPD x Gender).

Women Men

Non-BPD BPD Non-BPD BPD

Accident 1 1 1 0
Assault (physical or weapon) 5 5 9 2
Sexual Assault 3 4 1 0
Death/Injury to Other 1 3 9 5

1 2 5 0

Other@

Note. BPD = borderline personality disorder.

aOther category includes fire, being held captive, fearing violence, and illness.

Compr Psychiatry. Author manuscript; available in PMC 2015 January 01.

Page 16



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Bardeen et al.

Table 2

Descriptive statistics presented by group status (BPD x Gender).

Women Men
Non-BPD BPD Non-BPD BPD
Age 4655(5.17)  43.87(5.53)  44.72(7.55)  41.43(7.23)
Substance use severity ~ 12.37(4.18) 15.13(7.43) 16.68(9.37) 15.29(6.85)
Medication 0.27(0.47)  0.60(0.51)  0.20(0.41)  0.14(0.38)
Anxiety 16.36(9.91)  14.93(12.67)  7.20(8.35)  14.00(11.66)
Depression 13.27(9.52  14.40(11.50)  10.08(9.12)  20.00(11.94)

Posttraumatic stress 43.36(16.07)

46.35(17.73)

33.08(13.20)  37.29(15.54)

Note. Means are followed by standard deviations in parentheses. BPD = borderline personality disorder; Medication = current psychotropic

medication use (0 = no, 1 = yes).
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