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ABSTRACT 

Linehan’s (1993) biosocial theory of borderline personality disorder (BPD) posits that (1) 

behavioral dysregulation results from emotion dysregulation, and (2) emotion dysregulation is 

due, in part, to attentional biases. The primary goal of this study was to examine these tenets in 

young adult women with BPD and control subjects. College female students were screened for 

BPD symptoms to determine eligibility for the laboratory portion of the study. A total of 84 

women completed the study, which included a series of mood manipulations, several tasks 

assessing behavioral dysregulation, and a measure of attentional bias. Psychophysiolgoical data 

(heart rate and skin conductance) were also collected as objective indices of emotional regulation 

and arousal. Analyses indicated that the groups (BPD vs. control) differed meaningfully and as 

expected on several self-report measures associated with BPD; however, there were relatively 

few differences on objective measures of emotional and behavioral dysregulation. There were no 

significant group differences in attentional biases. The present results provide limited support for 

the biosocial theory in nonclinical young adults.  
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1 

AN EXAMINATIN OF THE LINK BETWEEN EMOTIONAL AND BEHAVIORAL 

DYSREGULATION IN AN ANALOGUE SAMPLE OF WOMEN WITH BORDERLINE 

PERSONALITY DISORDER  

 

Borderline personality disorder (BPD) is a debilitating disorder that occurs in 

approximately 2-4% of the general population (Swartz, Blazer, George, & Winfield, 1990; 

Torgersen, Kringlen, & Cramer, 2001) and is characterized by distressing, impairing, and 

pervasive dysregulation of affect, relationships, self-concept, cognition, and behavior. Linehan 

(1993) proposed a biosocial theory of BPD that posits that emotion dysregulation is the 

fundamental dysfunction that results in other characteristics of the disorder. For instance, 

behavioral dysregulation in the form of impulsive or self-destructive behaviors is theorized to 

result from emotional dysregulation. Linehan also proposed that emotion dysregulation is due, in 

part, to attentional biases. Despite the attention to Linehan’s theory and particularly to the 

subsequent treatment she developed for BPD, relatively few studies have examined the proposed 

underlying processes in BPD. The primary goal of the present study was to examine the 

proposed link between emotional and behavioral dysregulation in nonclinical young adult 

women who meet diagnostic criteria for BPD. In addition, the present study expanded upon the 

limited literature on attentional processes in BPD to examine whether attentional bias in BPD is 

characterized by difficulty disengaging from affective stimuli.  

Emotion Dysregulation 

From Linehan’s (1993) perspective, emotion dysregulation is a result of emotional 

vulnerability and difficulty modulating emotions. Specifically, the theory suggests that certain 

individuals are biologically predisposed to sensitivity to emotional stimuli, have intense 

emotional reactions that are long-lasting, and have difficulty regulating emotions. Although 

emotion dysregulation is proposed to result from positive or negative emotions in women with 

BPD, Linehan suggests that dysregulation is more pronounced for negative emotions. Consistent 

with Linehan’s theory, several studies have demonstrated that patients with BPD self-report 

higher affect intensity (Flett & Hewitt, 1995; Henry et al, 2001; Koeninsberg et al., 2002; Yen, 

Zlotnick, & Costello, 2002), lower perceived ability to regulate emotions (Yen et al., 2002), and 

greater affect lability (Henry et al, 2001; Koeninsberg et al., 2002) than psychiatric comparison 

groups and controls. Notably, Levine, Marziali, and Hood (1997) created positive and negative 

affective intensity subscales and found that BPD patients experienced significantly more 



           

negative affect intensity, but not positive affect intensity, compared to controls.  

In contrast to findings from studies using self-reports, some studies have failed to 

demonstrate an increased sensitivity to emotional stimuli or heightened intensity of emotional 

responses among individuals with BPD. In a series of studies, Herpertz and colleagues (Herpertz, 

Kunert, Schwenger, & Sass, 1999; Herpertz et al., 2000; Herpertz, Werth et al., 2001) utilized 

psychophysiological indices to reflect affective responses in patients with BPD. Given Linehan’s 

theory that individuals with BPD are highly sensitive to emotional stimuli and experience 

emotions more intensely, the researchers proposed that patients with BPD would exhibit 

psychophysiological hyperarousal to emotional stimuli as indicated by electrodermal 

hyperreactivity and enhanced startle response to emotional stimuli. Contrary to predictions, 

individuals with BPD generally reported similar subjective reactivity and exhibited comparable 

startle responses, heart rate, and similar or even reduced electrodermal reactivity to normal 

control participants and participants with avoidant personality disorder. Although these findings 

were not consistent with predictions, they are not necessarily at odds with deficits in emotion 

regulation. Rather, individuals with BPD may have difficulty regulating affective responses even 

if the response is not measurably exaggerated (Putnam & Silk, 2005). 

There are a few additional explanations for Herpertz and colleagues’ findings that women 

with BPD do not demonstrate increased sensitivity to emotional stimuli. First, dissociative 

experiences are among the symptoms of BPD and it is possible that some individuals may 

dissociate in response to intense affective experiences. Indeed, recent evidence suggests that 

startle response may be moderated by dissociative experiences. Ebner-Priemer et al. (2005) 

demonstrated that BPD patients with low state dissociation show enhanced startle reactivity to 

aversive tones compared to normal controls. In contrast, startle reactivity in BPD patients with 

high state dissociation did not differ from controls. Second, Linehan (1993) suggests that a 

decrease in emotional responsivity occurs over time as a result of invalidating social experiences. 

Along that line, Herpertz et al. (2000) noted that chronic stress may initiate a process of down-

regulating emotional responses and this is consistent with several studies demonstrating down-

regulation of the stress response as indicated by dexamethasone suppression tests (e.g., Lieb et 

al., 2004). Finally, it is possible that the psychophysiological indices utilized in previous studies 

may not be optimal measures of emotion dysregulation.  
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Porges, Doussard-Roosevelt, and Maiti (1994) suggested that vagal tone, or the extent to 

which the vagus nerve controls heart rate, is a useful measure of emotional dysregulation. Vagal 

tone is an index of the parasympathetic nervous system activation, which functions to decrease 

human arousal and offset the activation brought on by the sympathetic nervous system. Lower 

vagal tone corresponds with less parasympathetic regulation of emotion and thus poorer emotion 

regulation capability, while higher levels of vagal tone are associated with better emotion 

regulation and adaptation to stress. Accordingly, higher baseline vagal tone ratings have been 

found to be associated with better coping to daily stressors in college students (Fabes & 

Eisenberg, 1997) and, conversely, lower levels of baseline vagal tone have been associated with 

a wide range of psychopathology (e.g., Friedman & Thayer, 1998; Ingjaldsson, Laberg, & 

Thayer, 2003). In addition, outpatients with posttraumatic stress disorder (a disorder also 

characterized by difficulty regulating emotional arousal) exhibited decreases in vagal tone in 

response to trauma-related stimuli (Sack, Hopper, and Lamprecht, 2004). Finally, a recent study 

demonstrated that vagal tone increased from baseline in women who were instructed to engage in 

regulation strategies during a conversation regarding an emotionally distressing film clip but did 

not change in women who did not receive emotion regulation instructions (Butler, Wilhem, & 

Gross, 2006), providing further evidence that vagal tone indexes emotion regulation.  

Though this is a promising area for research on emotion regulation in BPD, there has 

been only one published study of vagal tone in individuals with BPD to date. Austin, Riniolo, & 

Porges (2007) examined changes in vagal tone among women with BPD and control participants. 

In contrast to theory and research on other forms of related psychopathology which would 

predict lower baseline vagal tone among those with BPD, Austin et al. (2007) found that baseline 

vagal tone was similar across all participants. However, subsequent to viewing film clips, the 

trajectories of the two groups differed such that the BPD group exhibited a decrease in vagal tone 

at the completion of the study (consistent with dysregulation) while the control participants 

exhibited an increase. Though this study provides some physiological evidence of emotion 

dysregulation among women with BPD, it is limited by small sample size (N = 20), and the 

presence of an experimenter in the same room as the participant throughout the duration of the 

study. The latter confounds interpretation of results and raises the possibility that the social 

context rather than the affect elicited from the video was responsible for decreased vagal tone 

among women with BPD.  
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Impulsivity and Behavioral dysregulation 

The DSM-IV criteria for BPD include marked impulsivity as a symptom and, not 

surprisingly, several studies using self-reports have found positive associations between 

impulsivity and BPD (Ball, Tennen, Poling, Kranzler, & Rounsaville, 1997; Dougherty, Bjork, 

Huckabee, Moeller, & Swann, 1999; Fossati et al., 2004). In addition, self-report studies have 

demonstrated that impulsivity underlies other features and correlates of the disorder such as 

suicidality (Brodsky, Malone, Ellis, Dulit, & Mann, 1997), substance use (Casillas & Clark, 

2002; Trull, Sher, Minks-Brown, Durbin, & Burr, 2000), and binge eating (Diaz-Marsa, 

Carrasco, & Saiz, 2000). Relatively few studies have used behavioral measures of impulsivity in 

BPD and findings are mixed. For instance, Dougherty et al. (1999) did not find an association 

between BPD and impulsivity as measured by a delay of gratification task, which requires 

individuals to choose between an immediate smaller reward (i.e., impulsive response) and a 

delayed larger reward (i.e., self-controlled response) on each trial, although BPD patients self-

reported higher impulsivity than controls. In contrast, Hochausen, Lorenz, & Newman (2002) 

administered a passive avoidance task to female inmates with BPD. In this task, in which half of 

stimuli result in monetary reward and the other half in monetary loss, impulsive responding is 

represented by incorrectly responding to a losing number. As hypothesized, female inmates with 

BPD committed more passive avoidance errors and reported more impulsivity than inmates 

without BPD. One explanation for these divergent findings is the use of different behavioral 

measures of impulsivity. Whiteside and Lynam (2001) noted that impulsivity is an umbrella term 

that encompasses various traits and pathways that lead to a variety of impulsive behaviors. It is 

likely that these very different tasks tap different aspects of impulsivity. Moreover, these 

discrepant results suggest that reliance on a single measure of impulsivity within a study may not 

provide an adequate measure of the construct given its multidimensional nature. Finally, a better 

understanding of impulsivity and behavioral dysregulation in BPD may be obtained by using 

ecologically valid indicators. For instance, the items making up the impulsivity criteria for BPD 

include gambling, substance use, promiscuity, reckless driving, and binge eating (DSM-IV-TR; 

APA, 2000). Though studies to date provide some support for the role of impulsivity in BPD, 

translating these results into behavior characteristic of BPD presents quite a challenge. As such, 

the present study used ecologically valid indicators of BPD impulsivity and behavioral 

dysregulation.  
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Linehan (1993) suggests that impulsive, dysfunctional behaviors are often an attempt at 

regulating or coping with intense affective experiences and there is some support for that idea. 

The most self-destructive behaviors associated with BPD may be recurrent self-injurious or 

suicide-related behaviors. Approximately 60-80% of individuals with BPD engage in 

parasuicidal behavior (see Linehan & Heard, 1999, for a review), and 10% die by suicide (Paris 

& Zweig-Frank, 2001). Brown, Comtois, & Linehan (2002) examined reasons for suicide 

attempts and nonsuicidal self-injury in women with BPD and found that almost all participants 

reported an intention to reduce or express negative emotions. Specifically, nonsuicidal self-injury 

was most often to express anger, punish oneself, to get away or escape, and to distract. In 

contrast, suicide attempts were most often attributed to making others better off. Others have 

reported similar findings regarding the function of self-injurious behavior in adult (Herpertz, 

1995) and adolescent (Nock & Prinstein, 2004) psychiatric inpatients, irrespective of diagnosis. 

Thus, there is some support for Linehan’s theory that impulsive, self-destructive behaviors are a 

consequence of intense affective experience; however, a major limitation of these studies is their 

sole reliance on retrospective self-report. 

Very few experimental studies have explicitly examined the connection between affect 

and impulsive/dysregulated behavior in BPD. In one of the few such studies, Herpertz et al. 

(1997) examined affective reactivity to a short-story mood induction in a mixed sample of 

personality disorder patients with impulsive behaviors (i.e., self-injury, non-premeditated suicide 

attempts, or bulimia nervosa), non-impulsive personality disorder patients, and normal controls. 

Their findings indicated that personality disorder patients with impulsive behaviors reported 

higher intensity of affective experiences (both negative and positive) than comparison groups 

providing some support for the association between affect and impulsivity inherent in Linehan’s 

(1993) theory. However, that study did not focus on patients with BPD and the investigators 

relied on retrospective report of affect during the story, which, as the authors noted, may be 

influenced by retrospective cognitive evaluation. In a subsequent study, Herpertz et al. (1999) 

reported that, compared to normal controls, individuals with BPD were significantly more 

impulsive as indexed by self-report but BPD patients did not exhibit affective hyperarousal to 

pictures according to self-report or psychophysiological indices. Finally, Dougherty et al (1999) 

reported that women with BPD self-reported more negative affect and impulsivity than controls 

but, as previously mentioned, did not differ from controls on a behavioral measure of 
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impulsivity. Based on the current literature, the ability to draw firm conclusions regarding the 

association between affect and impulsivity in BPD has been hindered by inconsistent findings 

and reliance on self-report measures as sole indicators of either affect or impulsivity. 

Furthermore, no studies have examined the causal connection between emotional and behavioral 

dysregulation in women with BPD as outlined by Linehan.  

Attentional Bias  

Considerable research has demonstrated that increases in emotional arousal and intensity 

narrow attention. For instance, several researchers have noted a selective attention to threat cues 

among those with high anxiety (for a review, see Mogg & Bradley, 1998), to negative 

information among depressed individuals (e.g., Gotlib, Krasnoperova, Yue, & Joorman, 2004; 

Mogg, Bradley, & Williams, 1995), and to image-related stimuli in individuals with eating 

disorders (Maner et al., 2006; Rieger et al., 1998). Such biases are thought to play an important 

role in the maintenance of emotional disorders (Fox, Russo, Bowles, & Dutton, 2001). Given 

that the core dysfunction in BPD is proposed to involve emotional dysregulation (Linehan, 

1993), it is likely that BPD is similarly associated with attentional biases towards affective 

stimuli though this area of research has been largely overlooked. 

Attentional bias is commonly measured with the dot-probe task (MacLeod, Mathews, & 

Tata, 1986). In the original version of this task, individuals are briefly shown a pair of stimuli on 

a computer screen. After the offset of the stimuli, a dot probe appears in the location of one of 

the prior stimuli. The allocation of attention is measured by the time required to detect the probe. 

Often the stimuli are incongruent in terms of valence (e.g., one neutral and one negative word). 

Normal controls generally are slower to respond to probes in the vicinity of negative words as 

compared to neutral words while the converse is true for anxious or depressed individuals. That 

is, it has been proposed that healthy individuals direct attention away from negative stimuli 

(McCabe, Gotlib, & Martin, 2000). Indeed, normal controls (Koster, Crombez, Verschuere, & 

De Houwer, 2004) and extroverted individuals (Derryberry & Reed, 1994) exhibit an attentional 

bias towards positive stimuli.  

In addition, and of particular relevance to the current study, there is evidence that 

attentional bias is causally related to emotional vulnerability (MacLeod, Rutherford, Campbell, 

Ebsworthy, & Holker, 2002). In a series of studies using a modified dot-probe task, MacLeod et 

al. (2002) demonstrated that inducing a temporary bias either toward or away from negative 
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stimuli modified emotional reactions to a stress task. Individuals trained to direct attention away 

from negative stimuli displayed an attenuated response to the stress task compared to individuals 

trained to attend to negative stimuli. Similarly, Beevers & Carver (2003) demonstrated that 

attentional bias for negative information interacted with life stress to predict future increases in 

dysphoria. Thus, attentional bias to affective stimuli in BPD may be causally associated with 

emotional vulnerability.  

Recently there has been some debate regarding whether biased responding reflects 

oversensitivity to particular cues (i.e., vigilance) or difficulty disengaging from those cues. In the 

case of the dot-probe task, faster response to a probe replacing a negative stimulus was initially 

interpreted as vigilance to negative information but recent research suggests such responses may 

reflect difficulty disengaging (Derryberry & Reed, 2002; Koster et al., 2004). Still others have 

pointed out the problems in interpreting results from the original dot-probe design as supporting 

either difficulty disengaging or hypervigilance and have modified the dot-probe task to better 

assess these processes (e.g., Fox et al., 2001). Across a series of studies using a variety of 

stimuli, Fox et al. (2001) consistently found that attentional biases were associated with 

difficulty disengaging from threatening stimuli and suggested that this process may be an 

important factor in the maintenance of anxiety. A tendency to dwell on certain stimuli likely 

impacts affective responses in other disorders as well. Indeed, Derryberry & Rothbart (1988) 

found that self-reported negative affect was inversely associated with self-reported ability to shift 

attention and studies utilizing objective measures support these findings. For example, difficulty 

disengaging attention is associated with increased negative affect in response to an emotional 

film (Compton, 2000) and dysphoric individuals have difficulty disengaging from negative 

words (Koster, de Raedt, Goeleven, Franck, & Crombez, 2005). Thus, attentional bias as 

reflected in difficulty disengaging attention from affective stimuli may be causally related to 

affective responses.  

Linehan (1993) suggests that constricting of attention towards emotion-relevant stimuli is 

particularly characteristic of individuals with BPD but, in line with previous research (e.g., Mogg 

& Bradley, 1998), notes that this process occurs in any individual during extreme emotional 

arousal. Given that individuals with BPD are theorized to be more sensitive to emotions and to 

experience them more intensely, it is likely that this attentional narrowing may be particularly 

pronounced in individuals with BPD though only one study has examined attentional biases in 
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BPD. Arntz, Appels, & Sieswerda (2000) utilized the emotional Stroop task to examine 

attentional bias to negatively valenced emotion words in individuals with BPD. In this task, 

individuals are presented with a list of emotion words in different ink colors and are asked to 

name the ink color while ignoring the word that is listed. Attentional bias towards negatively 

valenced emotion words is proposed to be reflected by longer response latencies of naming the 

ink color (Williams, Matthews, & MacLeod, 1996). Consistent with hypotheses, Arntz et al. 

(2000) found that individuals with BPD were significantly slower than controls in naming the ink 

color of negatively valenced emotion words and the authors concluded that BPD is characterized 

by hypervigilance to negative words.  

Though widely used, the emotional Stroop task has been criticized as an imprecise 

measure of attentional processes (Fox et al., 2001). Similar to the original dot-probe, it is not 

possible to interpret results from the emotional Stroop task as supporting either difficulty 

disengaging from or hypervigilance to stimuli. Thus, the Arntz et al. (2000) study provides 

support for attentional bias in BPD, although the authors may have erroneously concluded that 

attentional bias was characterized by hypervigilance to negative words. As previously noted, 

several studies using a modified dot-probe task have demonstrated that attentional biases are 

characterized by difficulty disengaging from stimuli rather than hypervigilance but, to date, no 

published studies have utilized a dot-probe task to study attentional processes in BPD. The 

present study adds to the limited literature on attentional bias in BPD and helped refine the 

nature of attentional biases by examining whether individuals with BPD have difficulty 

disengaging from affective stimuli.  

The Present Study 

 Linehan’s (1993) biosocial theory of BPD posits that behavioral dysregulation 

characteristic of BPD results from emotion dysregulation. Although independent lines of 

research suggest individuals with BPD are emotionally and behaviorally dysregulated, research 

examining the association between emotional and behavioral dysregulation as outlined in 

Linehan’s theory is limited. The primary goal of the present study was to examine the link 

between emotional and behavioral dysregulation as proposed by Linehan (1993), improving 

upon previous studies by utilizing multiple indicators (e.g., psychophysiological measures, 

behavioral tasks) of both affect and behavioral dysregulation.  

Linehan (1993) also proposes that emotional dysregulation is related, in part, to 
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attentional processes. Specifically, Linehan proposes that individuals with BPD are likely to 

demonstrate constricted attention towards affective stimuli yet there is limited research on 

attentional processes in BPD to date. The secondary goal of the present study was to expand 

upon the limited literature on attentional processes in BPD, incorporating a well-established 

measure of attentional bias to examine whether attentional bias in BPD is due to difficulty 

disengaging from affective stimuli.  

To address these goals, the following hypotheses were investigated among women with 

BPD and a control group who were randomly assigned to either a negative or neutral mood 

induction procedure. This design resulted in four groups: women with BPD who received a 

negative mood induction, women with BPD who received a neutral mood induction, a control 

group of women who received a negative mood induction, and a control group of women who 

received a neutral mood induction.  

Hypotheses 

(1) Consistent with previous studies, a group main effect was expected with the BPD 

group expected to score higher on self-report measures of emotional and behavioral 

dysregulation than controls.  

(2) Consistent with previous research demonstrating that lower baseline vagal tone is 

associated with a range of psychopathology, a main effect for group was expected with the BPD 

group exhibiting lower resting vagal tone compared to normal control participants without BPD 

prior to mood induction. A group main effect was also expected for non-specific fluctuations 

(NSFs), an index of physiological arousal, with the BPD group expected to exhibit more NSFs 

than the control group at baseline. 

(3) Prior research indicates that emotion regulation is associated with increased vagal 

tone and emotion dysregulation is associated with decreased vagal tone (e.g., Porges et al., 

1994). Consistent with Linehan’s (1993) theory that emotional dysregulation to affective stimuli 

is the fundamental dysfunction in BPD, individuals with BPD who received a negative mood 

induction were expected to exhibit emotional dysregulation as indexed by a decrease in vagal 

tone from baseline levels. In contrast, control participants who received a negative mood 

induction were expected to exhibit an increase in vagal tone, indicative of emotion regulation. 

Finally, the BPD group and control participants who received a neutral mood induction were not 

expected to display a significant change from baseline levels.   
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(4) Based on the premise that emotion is associated with heightened physiological 

arousal, a group x mood induction interaction was expected for SCRs. Specifically, BPD 

participants receiving the negative mood induction were expected to display the highest mean 

SCRs during mood inductions, followed by the control group receiving the negative mood 

induction, and the BPD group receiving the neutral mood induction. The control group receiving 

the neutral mood induction was expected to exhibit the fewest SCRs. 

(5) Consistent with Linehan’s proposal that emotion dysregulation results in behavioral 

dysregulation in BPD, a group x mood induction interaction was expected in which the BPD 

group who received the negative mood induction was expected to exhibit the most behavioral 

dysregulation as evidenced by selecting more cards from the “bad decks” on the IOWA, 

consuming more food on the eating task, and rating the self-harm analog higher than other 

participants. Consistent with previous research indicating that negative mood leads to a 

breakdown of impulse-control in healthy participants (Tice, Bratslavsky, & Baumeister, 2001), 

the control group who received the negative mood induction was expected to exhibit the next 

highest behavioral dysregulation on the IOWA and eating task, but not on the self-harm task. It 

was expected that self-harm would be specific to the negative mood induction BPD group. 

Linehan’s theory suggests that behavioral dysregulation should not be evidenced without 

emotional dysregulation thus the neutral condition BPD group and neutral condition control 

group were expected to exhibit the lowest behavioral dysregulation and were not expected to 

significantly differ from each other.  

(6) Consistent with Linehan’s (1993) proposal that individuals with BPD focus attention 

on affective stimuli, it was expected that individuals with BPD would exhibit more attentional 

bias to (i.e., have more difficulty disengaging from) negative stimuli as indexed by slower (i.e., 

higher) reaction times to negative stimuli than control participants without BPD in the baseline 

dot probe task (i.e., a main effect). Attentional bias to positive and neutral words was also 

examined but neither theory nor literature provided an adequate basis for hypotheses.  

(7) Finally, consistent with previous research demonstrating that increases in emotional 

arousal narrow attention and with Linehan’s theory that BPD is associated with particularly 

constricted attention to affective stimuli, a group x mood induction interaction was expected. The 

BPD group that underwent the negative mood induction was expected to exhibit the most 

difficulty disengaging from (i.e., attentional bias towards) negative stimuli as indexed by the 
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slowest (i.e., highest) reaction times to negative stimuli. The control group who received the 

neutral mood induction was expected to have the fastest (i.e., lowest) reaction time to negative 

stimuli. Finally, the BPD group who received the neutral mood induction and the control group 

who received the negative mood induction were expected to fall somewhere between and were 

not expected to differ significantly from each other. No hypotheses could readily be made based 

on theory or literature regarding group differences (or similarities) of the effects of the negative 

mood induction on attention to positive or neutral stimuli. 
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METHOD 

Participants 

Participants for this study were undergraduate female students at Florida State University 

(FSU) selected from a mass screening of students enrolled in an introduction to psychology 

course. Trull and colleagues (1995, 2001; Trull, Useda, Conforti, & Doan, 1997) suggest that 

nonclinical young adults represent an important population for the study of the prevalence, 

nature, outcome, and underlying processes in BPD. These studies have demonstrated that non-

clinical young adults with BPD features can be readily identified and that these individuals differ 

from their peers on a number of measures related to BPD including mood, personality, coping 

styles, psychopathology, and interpersonal dysfunction (Trull, 1995). Further, they indicated that 

young adults with BPD features are more impaired across several domains at a 2-year follow-up 

than their peers (Trull et al., 1997). 

The present study excluded men for several reasons. First, females represent a large 

majority (75%) of individuals diagnosed with BPD (APA, 2000). Second, Linehan’s (1993) 

biosocial theory of BPD is based on her work with female patients and it is possible that the 

proposed etiological processes and their sequalae may differ in men. Thus, it is important to first 

establish these proposed underlying processes in women to appropriately test Linehan’s theory 

before extending the research to men. Finally, the necessary sample size for properly testing 

gender effects and the time required to find enough men that meet criteria for BPD given the 

gender ratio of the disorder was prohibitive. Given the sensitive nature of some of the questions 

in the study (e.g., alcohol and drug use) and limited confidentiality for underage participants, the 

study was limited to individuals who were at least 18 years of age. Eligible participants were 

only excluded if they had self-reported history of head injury resulting in unconsciousness and/or 

coma, hearing problems, or neurological disorders (which could affect psychophysiological 

measurements). A total of 2,150 women were screened between Summer 2007 and Summer 

2008. The mean age of the women who completed the screening measure was 18.62 (SD 1.95). 

The women identified their primary ethnic/racial affiliation as follows: 75.1% White/Caucasian, 

12.1% Black/African American, 6.1% Latina/Hispanic, 3.3% Asian, 1.3% Native 

American/American Indian, .5% Hawaiian/Pacific Islander, and 1.6% “Other” (mixed ethnic 

background or other category not specified). Selection of laboratory study participants is detailed 

in the Measures section. 
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Procedures and Measures 

Selection of Participant Groups 

  To ascertain participants for the present study, a 2-stage approach was utilized. At the 

start of each semester, all students in introductory psychology courses are invited to complete a 

packet of questionnaires that departmental researchers use to screen participants for particular 

characteristics. For the present study, participants completed a screening measure of BPD 

symptoms. Participants meeting inclusion criteria (see below) were contacted via telephone or 

email and invited to participate in the laboratory part of the study. The recruitment goal was 21 

participants in each of the four groups. 

Participants were screened with the BPD items from the Structured Clinical Interview for 

DSM-IV Axis II Personality Questionnaire (SCID-II Q; (First, Gibbon, Spitzer, Williams, & 

Benjamin, 1997), a 119-item self-report measure using yes/no format to assess features of the 10 

DSM-IV PDs. Items assessing Cluster B symptoms (including BPD) have demonstrated good 

internal consistency (.76) and temporal stability (.76; Ball, Rounsaville, Tennen, & Kranzler, 

2001) and the self-report format approximates results obtained by the SCID-II interview (see 

First, Gibbon, Spitzer, & Williams, 2003 for an overview). The SCID-II Q consists of 15 items 

that assess the 9 BPD symptoms in the DSM-IV. A total of 326 women were screened with all 

15 items. A scoring algorithm was used to ensure that a symptom was counted only once if any of its 

indicator items were endorsed by the participant. Due to space constraints in subsequent mass 

screenings, items tapping the same symptom were resulting in 9 questions (1 question assessing 

each of the 9 symptoms). The remaining 1,824 women were screened with the 9 item version. 

Internal consistency in the present study was excellent for both the sample screened with all 15 

items (.93) and those screened with 9 items (.94). The SCID-II Q items that assess BPD 

symptoms were administered during the mass screening of introductory psychology to screen 

participants for the laboratory study.  

Preliminary analyses of data from our lab indicate that endorsement of suicide related 

behaviors, emptiness, and intense anger outbursts on the SCID-II Q have the strongest 

relationships to BPD diagnoses at threshold and subthreshold levels as determined by diagnostic 

interviews. Full diagnosis of BPD requires 5 symptoms; however, previous studies from our lab 

indicate that a more stringent cut-off is optimal (Taylor, James, Bobadilla, & Reeves, 2008). As 

such, we used a more conservative approach. To qualify for the BPD group, participants had to 
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endorse at least 7 symptoms on the SCID-II Q and at least 1 of those had to be suicide related 

behaviors, emptiness, or intense anger outbursts. This strategy resulted in a total of 117 women 

(5.4% of the 2,150 who were screened) who met inclusion criteria for the BPD group. Control 

subjects were selected from screening participants who did not endorse any BPD items on the 

screening measure; 511 (23.8%) met inclusion criteria for the control group. Given that many 

more women qualified for the laboratory study than were needed, eligible participants were 

randomly selected for recruitment into the laboratory study.  

A total of 87 people began the laboratory portion of the study; however, one person was 

discontinued and escorted to the Psychology Clinic due to risk of suicide, one was discontinued 

due to computer malfunction, and one person withdrew from the study before completion, 

resulting in a total of 84 women who completed the laboratory study. The mean age of women 

completing the laboratory study was 19.92 years (SD = 2.30) and their self-reported ethnic/racial 

breakdown was: 80% White/Caucasian, 8.2% Hispanic, 4.7% Black/African American, 2.4% 

Asian, 1.2% Hawaiian/Pacific Islander, and 3.5% Other.  

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

First, Gibbon, Spitzer, Williams, & Benjamin, 1997) is a semi-structured clinical interview for 

DSM-IV PDs that is often used in conjunction with the SCID-II Q. In the present study all 

questions were asked during the diagnostic interview; however, the SCID-II Q was used to guide 

the interview such that the wording of the stem questions was determined based upon responses 

to screening items. Specifically, if an individual had endorsed an item on the screener, the 

question format reflected that (i.e., “You said that you…” versus “Have you ever…?”). The BPD 

section of the SCID-II interview was administered to all participants who completed the 

laboratory portion of the study in order to confirm group status (BPD vs. control). Individuals 

who met diagnostic criteria at the full (5 symptoms) or probable (4 symptoms) level were 

included in the BPD group. Individuals who did not endorse any BPD items were included in the 

control group. The preliminary group designation based on the screening items was accurate for 

all but 7 cases. Based on responses during the diagnostic interview, two participants did not 

clearly fall into either the BPD or control group. One woman endorsed 2 BPD symptoms at full 

diagnostic threshold and 3 symptoms at sub-threshold level; the other woman endorsed one 

symptom at full diagnostic threshold and one at sub-threshold. Given that these women did not 

meet the criterion set forth for inclusion in the BPD and control groups, respectively, they were 
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excluded from analyses. The decision to exclude them was substantiated by changes in the 

results when they were included. Specifically, the magnitude of group differences was 

diminished with inclusion of the questionable cases. For the remaining 5 women, their responses 

on the SCID-II-Q screener suggested placement in the BPD group but their responses during the 

diagnostic interview ultimately placed them in the control group. That is, their responses during 

the interview suggested misinterpretation of the screening items and these women did not meet 

criteria for any BPD symptoms during the diagnostic interview.  

The SCID-II has demonstrated excellent internal consistency (.91) and interrater 

reliability (.92; Maffei et al., 1997). Similarly, internal consistency was excellent (alpha = .94). 

in the present study. The interview was conducted by a master’s level clinician and was 

audiotaped. Using the audiotapes of the original interviews, an advanced graduate student who 

was blind to the original interviewer’s coding assessed a random sample of 20% of cases in order 

to assess inter-rater reliability of the diagnoses. Interrater reliability as indexed by Cohen’s 

Kappa was 1.00.  

Self-reports  

Emotion Dysregulation. The General Emotional Dysregulation Measure (GEDM; 

Newhill, Mulvey, and Pilkonis, 2004) is a 13-item measure designed to examine the three 

dimensions of Linehan’s theory of emotional vulnerability: sensitivity to emotional stimuli, 

intense response, and slow return to baseline. Participants rate items on 5-point Likert scale with 

choices ranging from 1 (strongly disagree) to 5 (strongly agree). High scores reflect more 

emotional vulnerability. Newhill et al. (2004) reported good internal consistency, (alpha =.84), 

test-retest reliability (.81), and convergent validity with other measures such as the Affect 

Intensity Measure (Larsen & Diener, 1987). Internal consistency in the present sample was 

excellent (.96). 

Mood rating. Mood ratings were measured repeatedly using visual analog scales (VAS). 

Participants rated their mood along several dimensions using single-item self-report questions 

anchored by 0 (none) to 100 (extreme). The items reflected negative and positive mood and 

included sad, frustrated, anxious, happy, content, and optimistic. These types of scales are 

commonly used when brief measures of mood are needed (e.g., Beevers & Carver, 2003; Gilboa 

& Gotlib, 1997). A total of six VAS scales were administered (at baseline, after each mood 

induction, and after watching the humorous video clip). To reduce the number of variables, the 
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mean rating for each dimension was computed for use in analyses. Also, consistent with previous 

studies utilizing multiple mood scales (e.g., Compton, 2000), composite scores reflecting the 

scores on positively valenced dimensions minus the scores on negatively valenced dimensions 

were created for each time point.  

Impulsivity. The UPPS Impulsive Behavior Scale (Whiteside & Lynam, 2001) is a 44-

item self-report questionnaire assessing four facets of personality associated with impulsive 

behavior. Each item is rated on a 4-point scale from Strongly Agree to Strongly disagree. Factor 

analysis of 10 well-known impulsivity scales resulted in four factors with good internal 

consistency (.81 - .90): Urgency, (Lack of) Premeditation, (Lack of) Perseverance, and Sensation 

Seeking. Urgency reflects the tendency to experience and act on strong impulses, particularly 

while in negative affective states. (Lack of) Premeditation refers to the tendency to think and 

reflect on consequences before acting. High scores on this scale reflect acting without regard for 

consequences. The third factor, (Lack of) Perseverance, refers to inability to remain focused on a 

task that may be boring or difficult, with high scores reflecting more distractability and inability 

to complete tasks. Finally, Sensation Seeking refers to a tendency to pursue exciting activities 

and an openness to try new experiences regardless of the possibility of danger. In the present 

sample internal consistency ranged from 0.87-0.94 for the four scales. Previous research 

demonstrated that Urgency was the only UPPS scale that was significantly associated with BPD 

(Whiteside, Lynam, Miller, & Reynolds, 2005).  

Substance use. Alcohol and drug use are included among the DSM-IV (APA, 2000) 

criteria for BPD impulsivity. A recent review of the literature indicated that approximately 50% 

of individuals with BPD meet criteria for an alcohol use disorder and roughly 40% met criteria 

for a comorbid drug use disorder (Trull, Sher, Minks-Brown, Durbin, & Burr, 2000). Substance 

use questionnaires were included in the present study as additional indices of impulsive behavior. 

The Short Michigan Alcohol Screening Test (SMAST) (Selzer, Vinokur, & Van Rooijen, 

1975) is a 13-item measure that uses a yes/no format to provide a quick screen for alcohol abuse. 

The SMAST is the most widely used psychiatric screening device for alcohol problems and 

Selzer et al. (1975) reported good internal consistency (alpha = .76). Internal consistency in the 

present sample was 0.53, which is similar to that found in other college samples drawn from the 

same university (Taylor et al., 2008; Bobadilla, personal communication). A score of 3 or more 

on the SMAST indicates an alcohol use disorder (Selzer et al., 1975) but the SMAST was used 
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as a continuous measure of alcohol-related problems in the current study.    

The Drug Abuse Screening Test (DAST) (Skinner, 1982) is a 28-item measure using a 

yes/no format to screen for drug abuse problems. Skinner reported excellent internal consistency 

reliability for the DAST (0.92) and internal consistency was similarly good (0.88) in the present 

study.  Scores of 6 or higher are considered indicative of drug use problems. As with the 

SMAST, the DAST was used as a continuous measure of drug-related problems.   

Dietary Restraint. The Restraint Scale (Herman & Polivy, 1980) is a 10-item measure 

that examines diet and weight history as well as concern with food and eating. The scale authors 

reported good internal consistency (coefficient alpha = .75); internal consistency in the present 

sample was good (0.87). The Restraint Scale is commonly used in studies of eating behavior, 

particularly disinhibited eating. Prior studies have demonstrated that food consumption is 

moderated by high dietary restraint. As such, dietary restraint was included for use as a potential 

covariate in the event that it was correlated with the amount of food consumed in the binge-

eating task.   

Dissociation. The Dissociation-Tension-Scale (DTS; Stiglmayr, Shapiro, Stieglitz, 

Limberger, & Bohus, 2001) is a 19-item self-report scale that was included to assess present-

state dissociative experiences. The internal consistency of the DTS has been reported as .90 

(Stiglmayr et al., 2001); internal consistency of the DTS in the present study was .80. Previous 

studies have shown that physiological activity in female patients with BPD is moderated by 

present state dissociative experiences (Ebner-Priemer et al., 2005); therefore, the DTS was 

included to be used as a potential covariate in psychophysiological analyses if it was correlated 

with physiological indices. 

 Depression. The Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996) is a 

commonly used 21-item measure that assesses depressive symptomatology. Total scores range 

from 0-63 with higher scores representing a higher occurrence of depressive symptoms. Previous 

studies among college students have reported excellent internal consistency (.90) for the BDI-II 

(Storch, Roberti, & Roth, 2004). In the present sample, the internal consistency was also 

excellent (.94). Inclusion of the BDI-II in the present study served two purposes. First, 

depression and BPD are highly comorbid and it was expected that women in the BPD group 

would endorse more symptoms of depression than the control group. Further, depression and 

BPD may be differentially related to some of the outcome measures. Thus, including the BDI-II 
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not only allowed for further validation of group designation, but also provided a potentially 

useful covariate for analyses. Second, one of the items on the BDI-II assesses suicidal ideation. 

Responses to this item were screened prior to participants completing any other portions of the 

laboratory study. The study was immediately discontinued for one participant who endorsed 

current suicidal desire and/or intent. The participant was escorted to the Psychology Clinic to 

speak with a therapist. Participants who endorsed suicidal ideation without intent completed the 

study protocol. During the diagnostic interview, a trained graduate student assessed risk for 

suicide according to the methods outlined by Joiner et al. (1999) and provided referrals upon 

completion of the laboratory protocol.  

 Anxiety. The Beck Anxiety Inventory (BAI; Beck, Epstein, Brown, & Steer, 1988) is a 21-

item measure that assesses symptoms of anxiety. As with the BDI-II, total scores on the BAI 

range from 0-63 with higher scores representing a higher occurrence of anxiety symptoms. 

Internal consistency of the BAI in the present study was .93, which is similar to findings from 

other studies (Beck et al., 1988). Anxiety is also common among those with BPD. Therefore, as 

with the BDI-II, the BAI was included both for its ability to provide further validation of group 

designation but also for its use as a covariate. 

Dysregulated Behavior 

Impulsive/dysregulated behaviors characteristic of BPD include gambling, substance use, 

promiscuity, reckless driving, binge eating, and suicidal behavior. The following tasks were 

selected because they are ecologically valid indicators of BPD impulsivity and behavioral 

dysregulation.  

 Iowa Gambling Task. (Bechara, Damasio, Damasio, & Anderson, 1994). This 

computerized card game requires participants to choose cards from four decks that vary in terms 

of monetary gain and loss. Unknown to the participant, two of the decks provide modest gains 

and minimal losses (“good decks”) and the other two decks provide larger gains but also larger 

penalties (“bad decks”). Choosing cards primarily from the “good decks” results in overall gains. 

Conversely, choosing primarily from the “bad” decks results in a net loss. The task stops after 

100 trials although the participant has no knowledge of the length of the task. Performance on 

the IOWA simulates real-life decision making.  Previous studies have demonstrated that poor 

performance on this task is associated with substance use disorders (Bechara et al., 2001; Mazas, 

Finn, & Steinmetz, 2000), antisocial personality disorder (Mazas et al., 2000), history of suicide 
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attempts (Jollant et al., 2005), and reward-dominant response styles (Franken & Muris, 2005), all 

of which are associated with a tendency to engage in behaviors without proper regard for 

consequences or inherent risks. This tendency seems to also be consistent with the behavioral 

dysregulation characteristic of BPD. Typically, the score on this task is the difference between 

the number of advantageous and disadvantageous choices; however, recent studies have reported 

that performance differs across blocks (Jollant et al., 2005; Mazas et al., 2000). It seems that 

participants sample from each of the decks at the start of the task resulting in little to no 

difference between clinical and control groups in early blocks. However, after playing 40-50 

cards, control participants shift their decisions to make predominantly advantageous choices. In 

contrast, clinical groups may show a general pattern of improvement but often continue to favor 

disadvantageous decks. Thus, group differences in performance across blocks were also 

examined. The net-score (advantageous decks - disadvantageous decks) was used as the dependent 

variable. Higher scores mean that a subject chooses advantageous decks more often than 

disadvantageous decks.   

Binge Eating. To measure binge eating, participants were presented with approximately 

4oz. of cookies, 2.5 oz. of pretzels, and 12 chocolate candies that were pre-weighed/counted 

without the participant’s knowledge. Participants were told that they were receiving a snack 

break due to the length of the study and were invited to eat as much as they wanted while the 

experimenter prepared the remaining tasks. The “snack break” lasted for 10 min after which the 

experimenter collected the snacks and reweighed/counted them to determine the amount of food 

consumed.  

Emotion Regulation Preferences/Self-Harm Analog. In this task, participants completed a 

brief measure that was used to assess emotion regulation preferences and gauge desire to inflict 

self-harm. Participants were asked to rate to what extent they would like to engage in various 

activities representing various strategies of regulating one’s mood. To increase the validity of 

responses, participants were told that they would be engaging in one of the strategies at the end 

of the study and that their preferences would be taken into account (in reality, all participants 

watched a humorous video clip). The activities the participants rated included watching a 

humorous movie, working on an engaging puzzle, hitting a punching bag, blasting themselves 

with a loud (110 db) noise, and drinking a warm beverage. These activities were chosen to reflect 

distraction, mental engagement, venting, self-injury, and self-soothing, respectively. Ratings 
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were made on a 5-point Likert scale with choices ranging from 1 (not at all) to 5 (very much). 

The rating for blasting oneself with a loud burst of noise served as an analogue for desire to self-

harm.     

Psychophysiological assessment.   

Skin conductance (SC) reactivity data was collected using silver-silver chloride (Ag-AgCl) 

electrodes fitted with collars (8mm diameter opening) and filled with commercially available 

electrode paste placed on the participants’ distal phalanx of their two middle fingers on their non-

dominant hand (determined from the participant’s response to the question, “Which hand do you 

write with?”). Skin conductance was recorded through a DC amp connected to a 24-bit digitizing 

skin conductance coupler from Contact Precision Instruments. The system uses constant 0.5-V 

electrode excitation as specified by Lykken and Venables (1971).  

Electrocardiographic (EKG) signals were collected using solid gelled Ag-AgCl 

disposable electrodes placed above the participants’ wrists. The EKG was recorded through a 

Contact Precision Instruments AC amp (BIO2). Low pass and high pass filters were set to 30 and 

0.3 Hz, respectively. Data was digitized online at 500 Hz for both SC and EKG. All SC and EKG 

data were scored using the PSYLAB 8 software program from Contact Precision Instruments via 

automated procedures or by people blind to the group status of the participants.  

The primary psychophysiological index in the current study was vagal tone, an index that 

is derived from the interval between heart beats, or heart period. Heart period data was extracted 

from the raw EKG using automated procedures, and was edited with MxEdit software. The 

current study’s author completed data editing reliability training with the research group who created 

the editing program (Brain-Body Center, University of Illinois at Chicago) and was blind to 

diagnostic group and treatment condition when editing. The edited file was then submitted to 

CardioBatch (Brain-Body Center, University of Illinois at Chicago), a program that calculates vagal 

tone consistent with the procedures developed by Porges (1985). To establish reliability, another lab 

member who had also completed reliability training and was blind to study conditions scored 20% of 

cases. A vagal tone difference of less than .10 between two raters is considered acceptable. In case 

where reliability was not established on the first pass, the raters re-edited the files. For cases in which 

the reliability could not be established after the second round of editing (n = 3), personnel in Dr. 

Porges’s Brain-Body Center at the University of Illinois at Chicago edited the files. Vagal tone and 

heart period were quantified during each 30-sec epoch and the averages within each task (Baseline 

and Post tasks) were used in analyses in the present study. The number of nonspecific fluctuations 
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(NSFs) was also measured during several recording periods as an index of arousal. A single NSF 

was defined as a phasic SC change of at least 0.05 S. The mean number of skin conductance 

responses (SCRs) across each mood induction were also calculated and used in subsequent 

analyses.   

Attentional Bias 

Attentional bias was examined using a dot probe task that has been used in several 

previous studies as an index of attentional bias due to difficulty disengaging (e.g., Maner, 

Gailliot, & DeWall, 2007; Maner et al., 2006). For this task, participants sat in a comfortable 

chair positioned 17 inches away from the computer screen. Each trial began with a 1000-ms 

presentation of a fixation cross in the center of the screen. Following termination of the cue 

display, a target word (in black letters, 2 cm high, in Courier New font) was presented in one 

quadrant of the computer screen (i.e., upper-left, lower-left, upper-right, lower-right) for 500 ms. 

The position of the emotionally valenced words was randomized such that emotion words appear 

in any quadrant with equal probability on any trial. Immediately following termination of the 

word presentation, an object (circle or square) appeared in one of the quadrants. The goal for the 

participants was to detect and categorize the object as quickly and accurately as possible by 

pressing the “0” or “Enter” key on the keypad depending on whether the object was a circle or 

square, respectively. Once the participant responded, a fixed intertrial interval of 2,000 ms began 

after which the next fixation cross was presented.  Reaction time was measured as the latency 

between the appearance of the categorization object and the participant’s response. Larger 

response latencies indicate that the participant took longer to disengage from the location at 

which the target word was presented.  

 During the task, the categorization object appeared either in the same location as the 

word (“filler trials”) or in a different quadrant (“attentional shift trials”). Only the latter condition 

was examined in the current study as a measure of disengagement. Trials in which the object 

appears in the same location as the target word are included in this type of task to encourage 

participants to keep their attention fixed on the target word until it disappears (e.g., Fox et al., 

2001; Maner et al., 2006; Maner et al., 2007).  

Prior to starting the dot probe task, participants completed 20 practice trials in which the 

stimuli were strings of letters (e.g., xxxxxx) instead of words. During the practice block, 

approximately 75% of the trials were filler trials in which the object appeared in the same 
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quadrant previously occupied by the target word. This procedure was used to help encourage 

participants to maintain attention on the target word. Following the practice block, participants 

completed three blocks of 21 experimental trials. In each block, words were randomly selected 

from a list containing equal numbers of words from each valence category presented in random 

order. In contrast to the practice blocks, the experimental blocks consisted mostly of attentional 

shift trials. Prior research has demonstrated large individual differences in reaction time (Maner 

et al., 2006; Maner et al., 2007). Therefore, reaction times were standardized following the 

procedures used in previous studies (e.g., Maner et al., 2007).  

Emotional words. A final set of 63 words (21 each of negative, neutral, and positive) 

were selected from the Affective Norms for English Words (ANEW; Bradley & Lang, 1999) 

based on their mean rating: less than 3.7 for negative words, between 4.1 and 5.9 for neutral 

words, and greater than 6.3 for positive words. Positive and negative words that have been rated 

as at least moderately arousing (arousal levels > 4.5 on a scale of 1 to 9 with 1 being very calm 

and 9 being very aroused) by a normative sample were used in the current study (see Table A1 

for a list of the words selected for this study). Across each valence category, the number of short 

(i.e., less than 6 letters) and long (more than 6 letters) words were equal. The same words were 

used for both dot-probe sessions but the order and location of words and probes was randomized.  

Laboratory Study Protocol 

Participants who completed the mass screening and met the aforementioned criteria (see 

Participants section) were recruited for the current study. Scheduling of participants was 

balanced across groups and experimenters were blind to group designation whenever possible. 

At the time of scheduling the laboratory session, participants were asked to refrain from using 

alcohol or illicit drugs during the 24 hours prior to their participation in the study. They were 

also asked to refrain from eating for 2 hours prior to participation, a common procedure in 

studies involving binge-eating. Participants completed the laboratory portion of the study 

individually and at approximately the same time (between 3pm and 4pm).   

Appendix B presents a schematic of the study protocol described here. Once in the 

laboratory, a trained experimenter greeted the participant and escorted them to a private room. 

Prior to beginning any procedures, participants reviewed the study procedures and were able to 

ask any questions they had about the study before signing a consent form. Participants then 

completed self-report measures and the first VAS rating of mood. These measures were 
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completed first so that responses were not influenced by subsequent mood manipulations. In 

addition, this allowed an opportunity to check responses to the BDI-II item assessing suicidal 

ideation and intent to determine whether or nor participants should be discontinued before 

undergoing any further study procedures.  

Attentional Bias 

After completing self-report measures, participants were seated alone in an experiment 

room approximately 17 in. from the computer monitor on which visual stimuli appeared. The 

room also contained a microphone for communication with the experimenter and a video camera 

for monitoring participation. Recorded study instructions were provided to the participant over 

headphones as well as in writing on the computer screen in front of them. Participants then 

completed the first dot-probe task in order to provide a baseline measure of attentional bias prior 

to any mood inductions. Next, participants were prepared for the psychophysiological tasks. 

Psychophysiology 

Participants were asked to wash their hands with Ivory soap and the areas where 

electrodes were to be placed were swabbed with rubbing alcohol and the EKG sites (above each 

wrist) were lightly abraded with a plain gauze pad. Once the experimenter placed the electrodes, the 

participant was escorted back to the temperature controlled experiment room where the 

remaining tasks took place. The lights were turned off during all tasks in which 

psychophysiological recordings were obtained.  

The assessment began with questions about irregularities in food, medication, nicotine, 

and caffeine intake in the 24 hours preceding the study. Participants were then asked to sit 

quietly with their eyes closed and relax for a few minutes to acclimate to the room. During this 

time no stimuli were presented and no physiological data were recorded. Immediately following 

the 5-min acclimation period, the baseline task began during which participants continued to sit 

quietly with their eyes closed while baseline psychophysiological data was collected. No stimuli 

were presented during this time. Heart rate and SC data were recorded for 2 min to determine 

baseline RSA (vagal tone) and tonic SC levels and NSFs.  

Next, participants were exposed to an unpredictable 2 s 110 dB blast of white noise. For 

this task, participants were asked to sit with their eyes closed and wait for a loud noise. The noise 

sounded half-way (45 s) through the 90 s task. This task introduced participants to the aversive 

stimulus that is central to the self-harm analog.  
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Next, the first mood induction began. Depending on the assigned condition, participants 

were shown either a series of 15 negative or neutral images obtained from the International 

Affective Picture System (IAPS; Center for the Study of Emotion and Attention, 1999; Lang, 

Bradley, & Cuthbert, 1999), resulting in four groups: BPD negative mood induction (n = 19), 

BPD neutral mood induction (n = 18), control negative mood induction (n = 23), and control 

neutral mood induction (n = 22). Negative slides selected for this study were rated as very 

negatively valenced (valence levels < 3.7) and neutral slides selected for this study were rated as 

neutral (valence levels between 4.1 and 5.9) by a normative sample of females. Selected slides 

have been rated as at least moderately arousing (arousal levels > 4 on a scale of 1 to 9 with 1 

being very calm and 9 being very aroused) by a normative sample of females. For each mood 

induction, a computer program (Inquisit 2.0) randomly selected images from a pool of neutral 

(see Table C1) or negatively valenced (see Table C2) IAPS slides. The program presented the 

images in random order for 6 s each followed by an inter-trial interval (a black screen) of 6 s. 

Previous studies have demonstrated that this procedure is effective in inducing a target mood 

(Bradley, Cuthbert, & Lang, 1996). There is limited research examining duration of mood 

induction effects, but one study demonstrated that effects of negative mood induction are evident 

for up to 15 min (Frost & Green, 1982). Skin conductance data were collected during the mood 

induction to determine the number of SCRs to the slides.   

Following completion of the first mood induction, participants completed the second 

VAS form to check the effectiveness of the mood manipulation. Participants then completed the 

dot-probe task again.   

Emotional and Behavioral Dysregulation 

Participants then completed a series of three neutral or negative mood inductions, 

depending on group designation, each followed by VAS rating and a behavioral dysregulation 

task (see Appendix B). For each participant, the first mood induction was followed by the Iowa 

Gambling Task; the second by the Binge-eating Task; and the third by the Emotion Regulation 

Assessment/Self-harm analogue. The order of behavioral dysregulation tasks was determined by 

length of the tasks with participants completing the longest tasks first in order to avoid fatigue.  

The procedure for all mood inductions was similar to the one that was previously 

described; however, different slides were used to reduce the possibility of habituation to repeated 

presentation of each picture across mood inductions.  Prior research found that emotional 
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reactions do not habituate or become desensitized with repeated presentation of different pictures 

of the same emotional valence (Bradley et al., 1996). For each mood induction, the computer 

program randomly selected either 15 negative or 15 neutral images from the remaining pool of 

pictures (i.e., pictures not shown in the first mood induction). Each picture was shown only once 

and each participant viewed all of the images in their respective condition across the series of 

mood inductions.  

Following completion of the series of mood inductions and behavioral tasks, participants 

had a 2-min period during which they were asked to sit quietly with their eyes closed and relax. 

During this post-task psychophysiological assessment, no stimuli were presented. Heart rate data 

was recorded during the relaxation period to assess changes in vagal tone from baseline. Skin 

conductance data was also recorded to assess NSFs. 

Mood Boost, Interview, and Debriefing 

After the relaxation period, the electrodes were removed and the participant was escorted 

back to the experiment room where they were asked to relax momentarily while the experimenter 

determined which emotion regulation task they would complete. In reality, everyone watched a 

short clip (approximately 5 min) from the movie National Lampoon’s Christmas Vacation to 

boost mood. The clip was judged to be humorous by a sample of graduate and undergraduate 

students (M = 8.1 on 10-point scale, n = 10). Once the movie clip was finished, participants 

completed one final VAS form and were then escorted to an adjacent room to complete the 

diagnostic interview. The diagnostic interview was administered by graduate students with 

substantial experience conducting such interviews. The graduate student provided contact 

information for free student counseling and other community referrals if participants reported 

current or past suicide-related behaviors, were upset by the experiment and/or wanted to seek 

counseling for other reasons.  

Analyses 

The primary data analytic strategy in the current study was a 2 (diagnostic group) X 2 

(mood manipulation valence) ANOVA. Group differences in mean mood ratings, self-reports 

(UPPS, GEDM, SMAST, DAST, BDI-II, BAI), NSFs, Iowa Gambling Task, and the self-harm 

analog were examined using 2 (diagnostic group) X 2 (valence) ANOVAs. As described below 

(see Results), preliminary analyses indicated that the number of hours since last eating was 

significantly associated with the weight of cookies consumed (but not with the other items 
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consumed), and was included as a covariate in that analysis (a 2 X 2 ANCOVA). Group 

differences in attentional bias were examined with a repeated measures ANOVA. Finally, 

analyses involving change in RSA level required a repeated measures ANOVA (contrary to 

expectations, dissociative experiences was not associated with vagal tone/RSA so it was not 

necessary to include it as a covariate). A power analysis conducted using GPOWER (Faul & 

Erdfelder, 1992) showed that a total sample size of 84 (α = .01) would provide adequate power 

(.80) to detect a large effect size (d = .40) according to Cohen’s (1988) guidelines. There were 

some cases of missing data due to equipment malfunction. Therefore, the actual group sizes and 

observed power are reported in the results for primary analyses below.  
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RESULTS 

Manipulation Check. Given that a primary goal of the present study was to examine the 

effect of mood on behavior, analyses were conducted to ensure that mood changed subsequent to 

the mood manipulations. First, the average mood rating across the six time periods was 

examined. As expected, there was a main effect for slide valence such that women who viewed 

the negative slides were significantly more sad, F(1, 81) = 6.82, p < .01, and significantly less 

happy,  F(1, 81) = 5.32, p < .02, optimistic, F(1, 81)  = 4.57, p < .03, and content,  F(1, 81)  = 

9.25, p < .003, than women who viewed the neutral slides (there were no slide valence main 

effects for frustration or anxiety). There were also diagnostic group main effects such that the 

women with BPD rated their mood across trials as more sad,  F(1, 81)  = 14.88, p < .001, 

anxious,  F(1, 81)  = 15.51, p < .001, and frustrated F(1, 81) = 16.17, p < .001, and less happy  

F(1, 81)  = 9.52, p < .003, optimistic, F(1, 81) = 6.71, p < .01, and content,  F(1, 81)  = 8.99, p < 

.004, than women in the control group. The average mood ratings are shown in Figure 1. 

Notably, the diagnostic group main effects for ratings of sadness and anxiousness were no longer 

significant after controlling for BDI-II,  F(1, 81)  = .64, p = .43, and BAI,  F(1, 81) = 2.42, p < 

.12 scores, respectively. The interaction between diagnostic group (BPD vs control) and mood 

induction valence (negative vs neutral) was not significant for any mood rating.  

Examination of Figure 1 suggests marked differences between the BPD group who 

underwent the negative mood induction and other groups; however, it was only possible to detect 

very large interaction effects given the size of the present sample. Exploratory analyses were 

completed to examine the simple effects of the negative mood induction on the BPD and control 

group. As expected, the BPD group (n = 19) and control group (n = 23) differed on several 

dimensions. The BPD group who underwent the negative mood induction rated their mood as 

significantly more sad, t (28.32) = -2.71, p = .009, anxious, t (40) = -4.66, p < .000, and frustrated, t 

(26.82) = -3.73, p < .001 than the control group. They also rated their mood as significantly less 

happy, t (40) = 2.51, p = .02, and content, t (40) = 2.40, p = .02. 

The composite mood ratings from baseline (T1) to the completion of the mood-boost 

(T6) are shown in Figure 2. The mood inductions occurred at T2-T5. Positive values indicate 

higher positive mood ratings relative to negative mood ratings. Conversely, negative values 

indicate higher negative mood ratings relative to positive mood ratings. As expected, the BPD 

group who received the negative mood induction generally rated the negative mood dimensions 
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higher than the positive mood dimensions, reflecting an overall more negative mood (negative 

values). The BPD group that received the neutral mood induction reported a more positive mood 

across time points than the BPD group that received the negative mood induction, but rated their 

mood as less positive than both control groups. The control group that received the negative 

mood induction exhibited a considerable decrease in overall positive valence following the first 

mood induction, although their ratings still reflected higher positive relative to negative mood 

scores. The control group that received the neutral mood induction reported the highest ratings 

on positive mood dimensions relative to negative mood dimensions, reflecting an overall positive 

mood. Finally, all groups exhibited an increase in positive mood ratings subsequent to the mood 

boost. 

Hypothesis 1: Consistent with previous studies, a group main effect was expected with the 

BPD group expected to score higher on self-report measures of emotional dysresgulation, 

behavioral dysregulation, and diagnostic correlates of BPD than controls.  

The first hypothesis was largely supported. As expected, the BPD group scored 

significantly higher than controls on self-report indices of depression, anxiety, emotional 

dysregulation, concerns about food and eating, and dissociative tendencies (see Table 1), 

providing evidence that the groups are meaningfully different on several variables associated 

with BPD. In terms of facets of impulsivity, the BPD group also scored significantly higher on 

urgency, a type of impulsivity driven by desire to modulate negative affect that is theorized to be 

associated with BPD. However, contrary to expectations, the control group scored higher than 

the BPD group on two impulsivity facets, (lack of) premeditation and (lack of) perseverance, and 

did not differ from the BPD group on the facet of sensation seeking.  

Hypothesis 2: Consistent with previous research demonstrating that lower baseline vagal 

tone is associated with a range of psychopathology, a main effect for group was expected with 

the BPD group exhibiting lower resting vagal tone compared to normal control participants 

without BPD prior to mood induction. A group main effect was also expected for non-specific 

fluctuations (NSFs), an index of physiological arousal, with the BPD group expected to exhibit 

more NSFs than the control group at baseline. 

Preliminary analyses indicated that dissociative tendencies (DTS) was not significantly 

correlated with baseline vagal tone or NSFs suggesting a 1-tailed t-test was the appropriate 

strategy for these analyses. As expected, there was a significant diagnostic group main effect for 
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baseline vagal tone such that women with BPD exhibited significantly lower resting vagal tone than 

women in the control groups: BPD (n = 37): M = 7.09, SD = 1.88; control (n = 44): M = 7.62, SD = 

1.22; t (79) = 2.00, p = .025. Recall that lower vagal tone corresponds to less parasympathetic 

regulation of emotion and thus poorer emotion regulation status, whereas, higher levels of vagal tone 

are positively associated with better emotion regulation and adaptation to stress (Porges et al., 1994). 

There was not a significant diagnostic group main effect for NSFs at baseline: BPD (n = 37): M =.95, 

SD = 1.28; control (n = 45): M = 1.11, SD = 2.25; t (80) = .40, p = .35.  

As exploratory analyses, baseline differences in mean SC level, NSF amplitude, and HR were 

also examined. There were no significant group differences on SC level: BPD (n = 37): M = 4.29, 

SD = 1.89; control (n = 45): M =  4.27, SD = 2.21; t (80) = -.06, p = .47; mean NSF amplitude: BPD 

(n = 37): M =.09, SD = .18; control (n = 45): M = .12, SD = .21; t (80) = .60, p = .27; or HR: BPD 

(n = 31): M = 36.78, SD = 4.16; control (n = 36): M = 35.66, SD = 4.84; t (65) = -1.01, p = .16. 

Hypothesis 3: Based on prior research indicating that emotion regulation is associated 

with increased vagal tone and emotion dysregulation is associated with decreased vagal tone, 

individuals with BPD who received a negative mood induction were expected to exhibit 

emotional dysregulation as indexed by a decrease in vagal tone from baseline levels. In contrast, 

control participants who received a negative mood induction were expected to exhibit an 

increase in vagal tone, indicative of emotion regulation. Finally, the BPD group and control 

participants who received a neutral mood induction were not expected to display a significant 

change from baseline levels.   

This hypothesis was tested with a 2 x 2 repeated measures ANOVA (DTS was not associated 

with baseline or post-task vagal tone so it was not included as a covariate). The interaction to test this 

hypothesis was between the repeated measure of vagal tone with two levels (baseline and post), 

diagnostic group (BPD vs. control), and mood manipulation (negative vs. neutral). There was a 

significant trend for the within-subjects effect for this interaction: F(1, 78) = 3.88, p = .052, observed 

power = .495, indicating change in vagal tone from Baseline to Post differs by diagnostic group and 

mood manipulation. The interactions are plotted in Figure 3. Generally, both BPD groups and the 

control group who received the neutral mood induction showed minimal change from baseline vagal 

tone scores. Contrary to expectation, the control group who received the negative mood induction 

showed a decrease in vagal tone. The other effects in the mixed model were not statistically 

significant. The result for simple within-subjects effect of the two vagal tone readings (i.e., did vagal 

tone change between the Baseline and Post readings) was F(1, 78) = 1.27, p = .26, observed power = 
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.20, indicating that there was no statistically significant change in vagal tone from Baseline to Post. 

The interaction of vagal tone and mood manipulation group (i.e., did changes in vagal tone from 

Baseline to Post vary by mood manipulation group) was F(1, 78) = .79, p = .38, observed power .14. 

The result for the interaction of vagal tone and diagnostic group (i.e., did changes in vagal tone from 

Baseline to Post vary by diagnostic group) was F(1, 78) = .92, p = .34, observed power = .16. The 

magnitude and direction of RSA changes was as follows: BPD group who received negative mood 

induction (n=18) increase of .12; BPD group who received neutral mood induction (n=18) decrease 

of .17; control group who received negative mood induction (n=22) increase of .67; control group 

who received neutral mood induction (n=22) increase of .11 

Hypothesis 4: Based on the premise that emotion is associated with heightened 

physiological arousal, a group x mood induction interaction was expected for SCRs. Specifically, 

BPD participants receiving the negative mood induction were expected to display the highest 

mean number of  SCRs during mood inductions, followed by the control group receiving the 

negative mood induction, and the BPD group receiving the neutral mood induction. The control 

group receiving the neutral mood induction was expected to exhibit the fewest SCRs. 

As indicated in Table 2, there were no significant main effects for diagnostic group or 

mood manipulation for the total number of SCRs across mood inductions, and the interaction 

was also nonsignficant. Examining the group means, the mean number of SCRs to the slides was 

not in the expected direction. The control group who received the negative mood induction 

exhibited the most SCRs followed by the BPD group who received the neutral mood induction, 

the BPD group who received the negative mood induction and lastly, the control group who 

received the neutral mood induction.  

Hypothesis 5: Consistent with Linehan’s proposal that emotion dysregulation results in 

behavioral dysregulation in BPD, a group x mood induction interaction was expected in which 

the BPD group who received the negative mood induction was expected to exhibit the most 

behavioral dysregulation as evidenced by selecting more cards from the “bad decks” on the 

IOWA, consuming more food on the eating task, and rating the self-harm analog higher than 

other participants. Consistent with previous research indicating that negative mood leads to a 

breakdown of impulse-control in healthy participants (Tice, Bratslavsky, & Baumeister, 2001), 

the control group who received the negative mood induction was expected to exhibit the next 

highest behavioral dysregulation on the IOWA and eating task, but not on the self-harm task. It 

was expected that self-harm would be specific to the negative mood induction BPD group. 
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Linehan’s theory suggests that behavioral dysregulation should not be evidenced without 

emotional dysregulation thus the neutral condition BPD group and neutral condition control 

group were expected to exhibit the lowest behavioral dysregulation and were not expected to 

significantly differ from each other. 

Table 3 lists descriptive data and results of analyses for behavioral dysregulation tasks. 

There were no significant main effects or interactions for the IOWA Gambling Task, both when 

considering performance on the full task and when looking at only the performance across the 

last 40 trials as suggested by previous researchers. Contrary to expectations, the BPD group who 

received the negative mood induction picked more advantageous cards than any other group; 

however, the differences across groups did not reach significance.  

Preliminary analyses indicated that the DRS was not associated with food consumption 

during the eating task; however, the number of hours since participants last ate was significantly 

correlated with the weight of cookies eaten. As such, the number of hours since last eating was 

entered as a covariate for that particular analysis. There were no significant main effects or 

interactions for the weight of pretzels or number of chocolates consumed (Table 3). There was a 

significant mood induction group main effect for cookies eaten but in the opposite direction of 

what was predicted. That is, individuals who underwent the negative mood induction ate 

significantly less cookies than those who underwent the neutral mood induction.  

Finally, in terms of emotion regulation preferences, there were no significant main effects 

or interactions for desire to self-harm, the primary outcome measure from the emotion regulation 

scale.  Exploratory analyses were performed in order to examine potential differences on other 

means of emotion regulation. There was a significant trend (p = .07) for self-soothing in that the 

BPD group rated their desire to drink a warm beverage higher than the control group. No other 

main effects or interactions were noted for the remaining emotion regulation strategies.  

 Hypothesis 6: Consistent with Linehan’s (1993) proposal that individuals with BPD focus 

attention on affective stimuli, it was expected that individuals with BPD would exhibit more 

attentional bias to (i.e., have more difficulty disengaging from) negative stimuli as indexed by 

slower (i.e., higher) reaction times to negative stimuli than control participants without BPD in 

the baseline dot probe task (i.e., a main effect). Attentional bias to positive and neutral words 

was also examined but neither theory nor literature provided an adequate basis for hypotheses.  

 Hypothesis 6 was analyzed with an ANCOVA as analyses indicated that anxiety (i.e., 
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BAI) scores were positively correlated with response time to unpleasant words. There were no 

significant group differences in response latency to negatively valenced words: F (1, 78) = .88, p 

= .35, observed power = .15. Exploratory analyses examined difference in latency to positive 

words (with BDI-II as a covariate) and neutral words (with BDI-II and BAI as covariates). 

Results indicated that the BPD group was characterized by slightly longer latency to positive and 

neutral words (Figure 4); however, the differences between the BPD and control group were 

non-significant: neutral: F (1, 78) = .02, p = .91, observed power = .06; positive: F (1, 81) = .03, 

p = .86, observed power = .05.  

 Hypothesis 7: Finally, consistent with previous research demonstrating that increases in 

emotional arousal narrow attention and with Linehan’s theory that BPD is associated with 

particularly constricted attention to affective stimuli, a group x mood induction interaction was 

expected. The BPD group that underwent the negative mood induction was expected to exhibit 

the most difficulty disengaging from (i.e., attentional bias towards) negative stimuli as indexed 

by the slowest (i.e., highest) reaction times to negative stimuli. The control group who received 

the neutral mood induction was expected to have the fastest (i.e., lowest) reaction time to 

negative stimuli. Finally, the BPD group who received the neutral mood induction and the 

control group who received the negative mood induction were expected to fall somewhere 

between and were not expected to differ significantly from each other. No hypotheses could 

readily be made based on theory or literature regarding group differences (or similarities) of the 

effects of the negative mood induction on attention to positive or neutral stimuli. 

This hypothesis was tested with a 2 x 2 repeated measures ANCOVA (BAI was significantly 

associated with baseline response time so it was included as a covariate). The interaction to test this 

hypothesis was between the repeated measure of reaction time with two levels (baseline and post), 

diagnostic group (BPD vs. control), and mood manipulation (negative vs. neutral). The within-

subjects effect for this interaction was not significant: F (1, 76) = 1.45, p = .23, observed power = .22 

(Figure 5). The other effects in the mixed model were also not statistically significant. The result for 

the simple within-subjects effect of the two reaction times (i.e., did reaction time change between the 

Baseline and Post readings) was F(1, 76) = 1.70, p = .19, observed power = .25, indicating that there 

was no statistically significant change in reaction time to negative words from Baseline to Post. The 

interaction of reaction time to negative words and the BAI score (i.e., did changes in reaction time to 

negative words vary by BAI scores) was not significant [F (1, 76) = 1.48, p = .23, observed power = 

.23], indicating that BAI scores did not have an effect on the change in reaction time. The result for 
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the interaction of reaction time and mood induction valence (i.e., did changes in reaction time to 

negative words from Baseline to Post vary by mood induction condition) was F(1, 76) = .08, p = .78, 

observed power .06. The result for the interaction of reaction time and BPD group (i.e., did changes 

in reaction time to negative words from Baseline to Post vary by BPD group) was F(1, 76) = 1.08, p 

= .30, observed power = .18. The magnitude and direction of raw score reaction time changes was as 

follows: BPD group who received negative mood induction (n=19) decrease of 44.64; BPD group 

who received neutral mood induction (n=18) decrease of 34.43; control group who received negative 

mood induction (n=22) decrease of 23.11; control group who received neutral mood induction (n=22) 

decrease of 30.30. 

Exploratory analyses examining reaction time to neutral slides following the mood induction 

procedure (ANCOVA with BAI and BDI-II as covariates) revealed a significant within-subjects 

interaction between reaction time, diagnostic group, and mood valence condition: F (1, 75) = 5.10, p 

= .03, observed power = .61 (Figure 6). The result for simple within-subjects effect of the two 

reaction times for neutral words (i.e., did reaction time change between the Baseline and Post 

readings) was F(1, 75) = 5.68, p = .02, observed power = .65 indicating that there was a statistically 

significant change in reaction time to neutral words from Baseline to Post. The other effects in the 

mixed model were not statistically significant. The interaction of reaction time to neutral words and 

the BAI score (i.e., did changes in reaction time to neutral words vary by BAI scores) was not 

significant [F (1, 75) = 2.47, p = .12, observed power = .34], indicating that BAI scores did not have 

an effect on the change in reaction time. Similarly, the interaction between reaction time to neutral 

words and the BDI-II score was not significant [F (1, 75) = 2.90, p = .09, observed power .39] The 

result for the interaction of reaction time and mood induction valence (i.e., did changes in reaction 

time to neutral words from Baseline to Post vary by mood induction condition) was F(1, 75) = 1.12, 

p = .29, observed power = .18. The interaction of reaction time to neutral words and BPD group (i.e., 

did changes in reaction time to neutral words from Baseline to Post vary by BPD group) was F(1, 75) 

= .15, p = .70, observed power = .07. The magnitude and direction of reaction time raw score 

changes was as follows: BPD group who received negative mood induction (n=19) decrease of 

59.22; BPD group who received neutral mood induction (n=18) decrease of 47.83; control group who 

received negative mood induction (n=22) decrease of 12.21; control group who received neutral 

mood induction (n=22) decrease of 76.41. 

Exploratory analyses examining reaction time to positive slides following the mood induction 

procedure (ANCOVA with BDI-II as covariate) revealed a significant within-subjects interaction 

between reaction time, diagnostic group, and mood valence condition: F (1, 76) = 7.05, p = .01, 
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observed power = .75 (Figure 8). The result for simple within-subjects effect of the two reaction 

times for positive words (i.e., did reaction time change between the Baseline and Post readings) was 

F(1, 76) = 7.51, p < .008, observed power = .77, indicating that there was a statistically significant 

change in reaction time to positive images from Baseline to Post. The other effects in the mixed 

model were not statistically significant. The result for the interaction of reaction time and BDI-II was 

F (1, 76) = .31, p = .58, observed power = .09. The result for the interaction of reaction time and 

mood induction valence (i.e., did changes in reaction time to positive slides from Baseline to Post 

vary by mood induction condition) was F (1, 76) = .76, p = .39, observed power = .14. The 

interaction of reaction time to positive words and BPD group (i.e., did changes in reaction time to 

positive words from Baseline to Post vary by BPD group) was F (1, 76) = .21, p = .65, observed 

power = .07. The magnitude and direction of reaction time raw score changes was as follows: BPD 

group who received negative mood induction (n=19) decrease of 88.24; BPD group who received 

neutral mood induction (n=18) decrease of 32.73; control group who received negative mood 

induction (n=22) decrease of 8.99; control group who received neutral mood induction (n=22) 

decrease of 60.38. 
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DISCUSSION 

 The present study was aimed at examining two major premises of Linehan’s (1993) 

biosocial theory: (1) that emotional dysregulation is causally related to behavioral dysregulation 

among women with BPD and (2) that attentional biases toward affective stimuli contribute to 

emotional dysregulation. To this end, a combination of self-report, behavioral, and 

psychophysiological measures were used to provide multi-modal assessment of constructs.  

The results of the study provided mixed support for the predictions.  

 The screening process utilized in the present study appeared to be effective as evidenced 

by the significant diagnostic group differences on baseline self-report measures of emotional 

processes, the impulsivity facet of Urgency, and problematic behaviors such as alcohol and drug 

use. Furthermore, participants in the BPD condition exhibited lower resting vagal tone compared 

with control participants, supporting theoretical predictions of higher baseline emotion 

dysregulation among women with BPD than control participants. Mounting research suggests 

that various forms of psychopathology that are characterized by dysregulated affect (e,g., 

depression, anxiety, aggression, substance use problems) are associated with lower resting vagal 

tone (Beauchaine, 2001). Despite the hypothesized centrality of emotion dysregulation to BPD, 

this is one of the first studies of BPD to include vagal tone. Contrary to expectations, there were 

no group differences in vagal tone following the mood induction procedures in this study. In 

contrast, the only other published study of vagal tone in BPD did not find evidence of baseline 

vagal tone differences but did find group differences subsequent to viewing emotional video 

clips (Austin et al., 2007). Notably, the videos were viewed in the presence of study personnel, 

highlighting the possibility that the social component and not the videos themselves were 

associated with group differences in vagal tone in that study.  

The lack of group differences in vagal tone following the mood inductions is also 

interesting in light of the self-reported affective changes on the visual analog scales. That is, 

individuals with BPD who were exposed to the negative mood inductions reported more negative 

affect relative to positive affect; however, there was no physiological evidence of affective 

dysregulation. Bobadilla and Taylor (2007) found that a mismatch between physiological 

reactivity and cognitive appraisal of one’s reactivity (e.g., individuals who appear 

physiologically reactive but self-report that they are calm and vice versa) was associated with 

higher rates of antisocial personality disorder and substance use disorders. There was also a 
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significant trend for a mismatch between physiological reactivity and cognitive appraisals among 

those with BPD symptoms (Bobadilla, personal communication). Cognitive appraisal of 

reactivity was not assessed in the present study. Given that prior studies employing physiological 

indices have generally failed to substantiate findings from self-report studies of emotional 

reactivity, this “mismatch” represents an interesting avenue for future study in women with BPD. 

Furthermore, if future studies indeed find that individuals with BPD are unable to accurately 

gauge their physiological reactivity, it may provide clues regarding a possible treatment 

mechanism of Dialectical Behavior Therapy. Specifically, a major emphasis of Dialectical 

Behavior Therapy involves teaching individuals skills to aid in awareness of their emotions 

which may reduce emotional dysregulation by decreasing the discrepancy between subjective 

and objective arousal.   

A possible explanation for the lack of group differences in vagal tone relates to the 

completion of the visual analog scales. Recent research suggests that the inability to identify and 

label emotions is associated with psychological distress in BPD (Ebner-Premier et al., 2008). 

Given those findings, it is possible that completing the visual analog scales subsequent to each 

mood induction provided a tool for labeling emotions, thereby reducing the potential for emotion 

dysregulation. It is also possible that the mood induction procedure utilized in the present study 

was not sufficient to create further emotional dysregulation beyond what was evidenced at 

baseline. For instance, it may be that individuals with BPD are less susceptible to negative 

environmental cues that are not personally relevant. Consequently, future studies of emotion 

dysregulation may benefit from incorporating personally-relevant mood induction procedures 

such as recalling an upsetting event in detail.  

It was expected that emotional dysregulation would be causally associated with 

behavioral dysregulation. Given that women in the present study did not exhibit emotional 

dysregulation beyond baseline, it is not surprising than their performance on behavioral tasks 

was similar to controls. Although group differences on tasks assessing behavioral dysregulation 

were limited, the similarity of responses also merits attention. Based on prior research 

demonstrating performance deficits among individuals with substance use disorders, suicidal 

behavior, and antisocial personality disorder, it was expected that the BPD groups (and 

particularly those who received the negative mood induction) would similarly make “risky” 

decisions in the gambling task and end up with a net loss by favoring the decks that provided 

36 



           

larger gains as well as larger penalties. In contrast, there were no significant group differences 

and the BPD group who viewed the negative images picked more advantageous cards (i.e., 

smaller gains coupled with smaller losses, resulting in a net gain) relative to disadvantageous 

cards than any other group. It is possible that women with BPD who underwent the negative 

mood induction may have viewed the task as a welcome distraction after viewing the negative 

images; however, perception of tasks was not assessed. The present findings suggest that 

although women with BPD may be impulsive at times, the dysregulated behavior of college 

women with BPD is not characterized as risk-taking.    

There were no significant diagnostic group X mood valence interactions in terms of 

amount of food consumed or emotion-regulation preferences; however, there were some 

significant and unexpected findings. Contrary to expectation, the individuals who viewed the 

negatively-valenced slides ate less food during the “snack break” than those who received the 

neutral mood induction. One possible explanation for the present findings, which stand in 

contrast to prior research finding increased food consumption subsequent to negative mood 

states, involves the nature of the mood induction procedure. Specifically, the negative images 

selected for use in the present study covered a variety of themes that were expected to be 

somewhat distressing to participants including battered women, frightening animals, destruction, 

and mutilation. The nature of the images, particularly those involving destruction and mutilation, 

may have deterred individuals in the negative mood condition from eating. Again, as noted 

above, future research should explore other means of negative mood induction that are more 

personally relevant. 

In regard to emotion regulation preferences, there were no significant group differences 

on any of the emotion regulation options; however, there was a tendency for women with BPD to 

rate their desire to engage in soothing activities higher than control participants. A major focus of 

Linehan’s (1993) Dialectical Behavior Therapy, the predominant treatment for BPD, involves 

teaching individuals skills that enable them to tolerate distress. Key among those skills is 

learning how to soothe oneself. Thus, it is particularly adaptive that college women with BPD 

preferred this option. That is not to say that self-destructive behaviors were not part of the 

emotion regulation repertoire for these women. Indeed, 72% of women with BPD in the present 

study reported a history of repeated self-injurious behavior; however, the present study protocol 

may not have triggered the desire to engage in such behaviors while in the laboratory. Linehan 
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suggests that shame may be the emotion most strongly linked with self-injury and chronic 

suicidality; the present study elicited negative affect but not shame, specifically. Notably, no 

published studies to date have reported on the association between shame and suicide-related 

behaviors but this is an important area for future study that has critical clinical implications.  

Another potential reason why borderline women who self-injure may not have selected 

the self-harm analog, a blast of white noise, is that the blast of noise likely did not possess the 

same reinforcing properties as repeated self-injurious behavior such as cutting. Recent research 

suggests that, consistent with Solomon’s (1980) opponent process theory, repeated self-injury 

may actually be reinforcing rather than aversive. That is, exposure to painful stimuli eventually 

engages an opposite reaction characterized by analgesia and calm. With repetition, the pain 

associated with these experiences decreases, and the reinforcing aspects increase. Supporting that 

explanation is recent research demonstrating a positive correlation between rates of self-injury 

and self-reported relief and soothing subsequent to self-injurious behavior (Nock, Joiner, 

Gordon, Lloyd-Richardson, & Prinstein, 2006). The blast of noise utilized in the present study 

most likely did not possess similarly reinforcing properties as it was a novel stimulus. One might 

speculate that distressed individuals with a history of self-injury would be more likely to report a 

desire to engage in his/her typical method of self-injury if given the option.  

In regard to attentional biases, there was no evidence of difficulty disengaging from 

affective stimuli at baseline or subsequent to mood inductions among borderline women in the 

present study. Compared to control participants, borderline women responded somewhat slower 

to neutral and positive words and slightly faster on negative words, although the differences were 

not significant. This tendency to respond relatively faster to negative words than those of other 

valence suggests possible hypervigilance to negative stimuli among women with BPD, which is 

consistent with previous research utilizing the Stroop task (Arntz et al., 2000). Although 

individuals with BPD may have a tendency to scan the environment for potentially threatening 

stimuli, the college women with BPD in the present study did not appear to have difficulty 

turning their attention away from negative stimuli. As with a preference for self-soothing on the 

emotion regulation questionnaire, the ability to disengage from negative affective stimuli may 

serve as a protective factor among these women. That is, given the theorized role of attentional 

biases in the initiation and augmentation of affective states, the ability to disengage from 

affective stimuli may limit the subsequent severity of distress and impairment. This was the first 
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study with borderline women to examine attentional biases as defined by disengagement from 

stimuli and future studies among clinical samples may find more pronounced attentional biases.  

The use of nonclinical young adults to test a theory of psychopathology represents one 

limitation of the present study. There have been limited tests of Linehan’s (1999) theory and 

more research on the biosocial theory is warranted in order to further explicate what factors 

under what conditions are associated with the problematic behaviors characteristic of women 

with BPD. The present study indicates that college students with BPD, although readily 

identifiable, appear to be relatively adaptive compared to their clinical counterparts. This is 

consistent with the recent emphasis on dimensional models of personality disorders (Widiger & 

Trull, 2007), which suggest that individuals with BPD differ in degree from healthy individuals, 

not in kind. Thus, null findings in the present sample do not negate the possibility that the 

biosocial theory would hold up in a clinical sample. Another limitation of the present study is 

that the mood inductions and behavioral tasks may not have adequately tapped the emotional and 

behavioral dysregulation characteristic of individuals with BPD. An effort was made to 

incorporate tasks that maximized ecological validity; nonetheless, the inherently artificial nature 

of a laboratory study may not have elicited the same affective and behavioral processes that are 

triggered outside of the laboratory. Although the behavioral dysregulation measures were 

selected for their ecological validity in terms of DSM-IV criteria for BPD, the mood inductions 

may not have been similarly valid and future research should use more personalized means of 

inducing mood (e.g., ask participants to focus on a recent negative event in their life). Finally, 

the study was designed with enough power to detect large effects, but it might be that the 

processes outlined in Linehan’s theory are more subtle in their effects in adulthood. As such, 

future research should aim to detect a wider range of effect sizes.  

In sum, the present study provided little support for theoretical links between attentional 

processes, emotional dysregulation, and behavioral dysregulation among college women with 

BPD. Consistent with previous research (Trull, 1995), college-attending women with BPD were 

readily identified and differed from their non-BPD peers on several self-report measures of 

emotional and behavioral functioning but did not differ significantly on psychophysiological 

measures of arousal or emotion dysregulation or on laboratory measures of attentional biases or 

dysregulated behavior. With few exceptions, the bulk of research has failed to find evidence of 

any psychophysiological differences between individuals with BPD and control participants, and 
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the present study is consistent with the preponderance of literature. Regarding attentional biases 

and dysregulated behaviors, the magnitude of group differences among college-attending women 

with and without BPD was small and the present sample was underpowered to detect small 

differences. The magnitude of group differences between clinical samples and healthy controls 

may be more pronounced and may better support the theoretical links between attention, 

emotional dysregulation, and behavioral dysregulation.  
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Table 1  

 

Means (and SD) for Self-report Measures  

 

 BPD  

 

(n=37) 

 

M (SD) 

Control  

 

(n=45) 

 

M (SD) 

 

 

 

 

F 

BAI 23.70 (13.33) 8.40 (7.22) 43.77** 

BDI-II 17.41 (10.25) 4.84 (4.82) 53.30** 

DAST 3.08 (3.36) .78 (1.94) 15.05** 

SMAST 1.65 (1.58) .67 (.88) 12.59** 

UPPS_(lack of) premeditation 146.65 (5.89) 150.09 (5.20) 7.88* 

UPPS_urgency 42.41 (8.09) 26.58 (7.23) 87.44** 

UPPS_sensation-seeking 39.95 (10.56) 39.58 (10.78) .02 

UPPS_(lack of) perseverance 32.03 (7.83) 37.76 (5.80) 14.45** 

GEDM 49.57 (7.74) 27.33 (10.54) 113.89** 

DRS 17.14 (6.01) 9.98 (6.52) 26.21** 

DTS 3.70 (2.79) .93 (1.53) 32.57** 
Note. BPD = Borderline personality disorder. BAI – Beck Anxiety Inventory. BDI-II = Beck Depression 

Inventory. DAST = Drug Abuse Screening Test. SMAST = Short Michigan Alcohol Screening Test. 

UPPS_(lack of) Premeditation = (lack of) premeditiation subscale of UPPS Impulsive Behavior Scale.  

UPPS_urgency = urgency subscale of UPPS Impulsive Behavior Scale. UPPS_sensation-seeking = 

sensation-seeking subscale of UPPS Impulsive Behavior Scale. UPPS_(lack of) Persevereance = (lack of) 

perseverance subscale of UPPS Impulsive Behavior Scale. GEDM = General Emotional Dysregulation 

Measure Total scale. DRS = Dietary Restraint Scale. DTS = Dissociation-Tension Scale. 

* p < .01. ** p < .001. 
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Table 2  

 

Mean Skin Conductance Responses (and SDs) for each mood induction  

  

BPD 

negative 

(n=19) 

 

BPD 

neutral 

(n=18) 

 

Control 

negative 

(n=23) 

 

Control 

neutral 

(n=22) 

 

 

Diagnosis 

F 

 

 

Valence 

F 

Diagnosis 

X 

Valence 

F 

Total 10.95  

(8.58) 

11.83 

(7.24) 

14.69 

(10.11) 

9.37 

(10.88) 

.09 1.13 2.20 

Mood 1 5.37 

(4.04) 

6.44 

(4.59) 

7.09 

(4.41) 

4.14 

(4.34) 

.09 .94 4.34 * 

Mood 2 2.84 

(3.14) 

2.44 

(2.45) 

3.61 

(3.23) 

1.73 

(2.93) 

.00 2.98 1.26 

Mood 3 1.37 

(1.77) 

1.11 

(.83) 

1.22 

(1.68) 

1.50 

(1.66) 

.12 .00 .62 

Mood 4 1.11 

(1.56) 

1.50 

(1.34) 

1.61 

(1.85) 

1.04 

(1.49) 

.01 .06 1.85 

Note. BPD = borderline personality disorder. 

* p < .05. 
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43 

Table 3  

Mean scores (and SDs) on Indices of Behavioral Dysregulation  

 BPD Control    

  

Negative 

(n=19) 

M (SD) 

 

Neutral 

(n=18) 

M (SD) 

 

Negative 

(n=23) 

M (SD) 

 

Neutral 

(n=22)  

M (SD) 

 

 

Diagnosis 

F 

 

 

Valence 

F 

Diagnosis 

X 

Valence 

F 

IOWA (ADV-DIS) 14.53 (25.74) 3.94 (29.40) -1.45 (29.40) 3.55 (31.05) 1.60 .19 1.44 

IOWA 60-100 (ADV-DIS)  11.79 (16.23) 3.71 (20.48) 1.9 (18.31) 5.19 (22.19) .89 .29 1.63 

Weight Cookies consumed
a
 .87 (.81) 1.22 (.89) .91 

b 
(.70) 1.20 (.79) .00 4.79** .00 

Weight Pretzels consumed .48 (.47) .67 (.45) .43 (.35) .50 (.29) 1.58 2.17 .48 

Chocolates consumed 1.11 (1.60) 1.56 (1.98) .87 (1.29) 1.19 (1.78) .66 1.08 .03 

ERS_mental engagement 2.58 (1.43) 2.61 (1.29) 2.65 (1.26) 2.61 (1.29) .03 .01 .01 

ERS_venting 2.42 (1.22) 2.56 (1.42) 2.26 (1.25) 2.18 (1.22) .89 .01 .14 

ERS_distracting 4.26 (1.05) 4.33 (.84) 4.48 (.79) 4.45 (.80) .76 .02 .06 

            
Table 3 continues 



           

(Table 3 continued)
 

 

Note. BPD = borderline personality disorder. IOWA (ADV-DIS) = IOWA Gambling Task score: number of advantageous choices minus 

disadvantages choices. IOWA 60-100 (ADV-DIS) = IOWA Gambling Task score for last 40 cards: number of advantageous choices minus 

disadvantages choices. ERS = Emotion Regulation Strategies. 

 BPD Control    

  

Negative 

(n=19) 

M (SD) 

 

Neutral 

(n=18) 

M (SD) 

 

Negative 

(n=23) 

M (SD) 

 

Neutral 

(n=22)  

M (SD) 

 

 

Diagnosis 

F 

 

 

Valence 

F 

Diagnosis 

X 

Valence 

F 

ERS_self-injury 1.11 (.50) 1.17 (.51) 1.09 (.42) 1.05 (.21) .59 .01 .32 

ERS_self-soothe 3.00 (1.30) 3.39 (1.42) 2.70 (1.33) 2.64 (1.18) 3.34 * .33 .60 

aeat hours as covariate. b 
n = 22 

* p < .10. ** p < .05.  
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Figure 1. Mean rating for each mood descriptor. BPDneg = borderline personality disorder 

participants who received negative mood induction. CONneg = control group participants who 

received negative mood induction. BPDneu = borderline personality disorder participants who 

received neutral mood induction. CONneu = control group participants who received neutral 

mood induction.  

 

 

 

 

 

 

 

 

 

 



  

-50

0

50

100

150

200

250

t1 t2 t3 t4 t5 t6

time

c
o

m
p

o
s

it
e

 m
o

o
d

 s
c

o
re

BPDneg

BPDneu

CONneg

CONneu

 
 

Figure 2. Composite mood rating at baseline (T1), subsequent to each mood induction (T2 – T5), 

and after mood boost (T6). Composite score equals sum of scores for positively valenced mood 

descriptors (i.e., content, happy, optimistic) minus sum of scores for negatively valenced mood 

descriptors (i.e., sad, anxious, frustrated). Positive values indicate higher scores on positive 

relative to negative mood indices. Negative values indicate higher scores on negative relative to 

positive mood indices. BPDneg = borderline personality disorder participants who received 

negative mood induction. CONneg = control group participants who received negative mood 

induction. BPDneu = borderline personality disorder participants who received neutral mood 

induction. CONneu = control group participants who received neutral mood induction.  
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Figure 3. Three-way interaction (Diagnostic Group X Mood Induction condition X time) for 

vagal tone for borderline personality disorder and control groups, respectively. BPD = borderline 

personality disorder. 
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Figure 4. Standardized response latency for negative, neutral, and postive words at baseline.  

BPD = borderline personality disorder. CON = control. 
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Figure 5. Standardized response latency to negative words among individuals who completed the 

negative and neutral mood induction.  BPD = borderline personality disorder. 
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Figure 6. Standardized response latency to neutral words among individuals who completed the 

negative and neutral mood induction. BPD = borderline personality disorder. 
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Figure 7. Standardized response latency to positive words among individuals who completed the 

negative and neutral mood induction. BPD = borderline personality disorder. 
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APPENDIX A1 

 

POSITIVE, NEGATIVE, AND NEUTRAL WORDS FOR DOT-PROBE TASK 

 

 

Positive 

 

 

Negative 

 

Neutral 

adventure abuse body 

birthday anger chance 

brave betray cold 

cheer crisis curious 

comedy depressed defiant 

confident enraged doctor 

ecstasy evil highway 

elated failure hospital 

famous fear kick 

fun hate lion 

holiday helpless mischief 

joke insecure naked 

joy jealousy news 

laughter lie noisy 

loved pain reptile 

party panic rough 

pretty rape runner 

success rejected skyscraper 

sunlight stress sour 

travel terrible vanity 
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APPENDIX B 

 

OVERVIEW OF LABORATORY PROTOOL 

 

 
Informed Consent (5 min) 

 
Self-report Measures (10 min) 

 

 
Dot-probe (10 min)

 

 

Relax (5 min) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Baseline/HR/SC (2 min)

Blast (2 min) 

Mood induction (negative)/SC/VAS (5 min)Mood induction (neutral)/SC/VAS (5 min) 

Dot-probe (10 min) 

Mood induction (neutral)/SC/VAS (5 min) Mood induction (negative)/SC/VAS (5 min)

Iowa Gambling Task (20 min)

Mood induction (neutral)/SC/VAS (5 min) Mood induction (negative)/SC/VAS (5 min)

Binge-Eating Task (10 min) 

Mood induction (neutral)/SC/VAS (5 min) Mood induction (negative)/SC/VAS (5 min)

Self-harm Analog (5 min)

 

Diagnostic Interview/Debriefing (20 min) 

Post-task/HR/SC (2 min)

Funny movie (5 min) 
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 APPENDIX C1 

 

NEUTRAL IAPS SLIDES 

 

1121/Lizard 2351/NursingBaby 5535/Stilllife 7620/Jet 

1230/Spider 2372/Woman 5900/Desert 7640/Skyscraper 

1302/Dog 2410/Boy 5920/Volcano 8010/Runner 

1303/Dog 2487/Musician 5950/Lightning 8060/Boxer 

1313/Frog 2520/ElderlyMan 6900/Aircraft 8117/Hockey 

1560/Hawk 2575/Propeller 6930/Missiles 8160/RockClimber 

1616/Bird 2616/Dancer 7182/Checkerboard 8191/IceClimber 

1726/Tiger 2635/Cowboy 7195/Teeth 8192/VolcanoSkier 

1935/HermitCrab 2681/Police 7211/Clock 8211/Sailboat 

1945/Turtle 2690/Terrorist 7237/AbstractArt 8232/Boxer 

1947/Octopus 2780/Actor 7402/Pastry 8250/Motorcyclist 

2200/NeutFace 4613/Condom 7504/Stairs 8251/Motorcycle 

2210/NeutFace 4631/BikderCouple 7560/Freeway 8260/Motorcyclist 

2220/MaleFace 5395/Boat 7595/Traffic 8341/Wingwalker 

2230/SadFace 5455/Cockpit 7600/Dragon 8475/Biking/train 

 

 

 

 

 

 

 

 

 

 

 

 

54 



  

APPENDIX C2 

 

NEGATIVELY VALENCED SLIDES 

 

1050/Snake 3022/Scream 6370/Attack 9410/Soldier 

1052/Snake 3030/Mutilation 6510/Attack 9417/Ticket 

1201/Spider 3051/Mutilation 6530/Attack 9421/Soldier 

1270/Roach 3180/BatteredFem 6540/Attack 9470/Ruins 

1301/Dog 3181/BatteredFem 6550/Attack 9480/Skull 

1525/AttackDog 3230/DyingMan 6838/Police 9495/Fire 

1931/Shark 3530/Atatck 6840/Police 9520/Kids 

2095/Toddler 4621/Harassment 6940/Tank 9530/Boys 

2100/AngryFace 5971/Tornado 8231/Boxer 9560/DuckInOil 

2110/AngryFace 6020/ElectricChair 8480/BikerOnFire 9600/Ship 

2120/AngryFace 6230/AimedGun 9050/PlaceCrash 9611/PlaneCrash 

2683/War 6250/AimedGun 9120/OilFires 9620/Shipwreck 

2691/Riot 6300/Knife 9230/OilFire 9630/Bomb 

2730/NativeBoy 6311/DistressedFem 9250/WarWictim 9910/CarAccident 

3000/Mutliation 6350/Attack 9340/Garbage 9921/Fire 
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APPENDIX D1 

 

IRB APPROVAL AND CONSENT FORM 
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