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Abstract

This research aimed to characterize patterns of emotional reactivity and dysregulation in 

borderline personality, depression, and their co-occurrence. In Study 1, 488 young adult women 

from the community were categorized into four groups based on self-reported major depressive 

disorder (MDD) and borderline personality disorder (BPD) symptoms (Low BPD/Low MDD; 

Low BPD/High MDD; High BPD/Low MDD; High BPD/High MDD). Immediate and prolonged 

subjective emotional reactivity to a laboratory stressor were assessed, and participants completed 

self-report and behavioral measures of emotion dysregulation. Study 2 extended these findings, 

examining emotional reactivity and dysregulation in a clinical population of 176 substance 

dependent patients with diagnoses of BPD and MDD and including a biological index of 

emotional reactivity. Results revealed greater prolonged fear reactivity in the High BPD/High 

MDD (vs. Low BPD/Low MDD) group in Study 1, and greater prolonged anxiety and negative 

affect reactivity in both High BPD groups (vs. Low BPD/Low MDD and Low BPD/High MDD 

groups) in Study 2 (but no differences in cortisol reactivity). Results also demonstrated greater 

subjective (but not behavioral) emotion dysregulation in the High BPD/High MDD (vs. Low 

BPD/Low MDD) group in Study 1 and both High BPD groups (vs. both Low BPD groups) in 

Study 2. Finally, the High BPD/High MDD group reported greater difficulties controlling 

impulsive behaviors compared with all other groups in Study 1 and the Low BPD groups in Study 

2. Findings suggest that BPD pathology (but not MDD pathology alone) is characterized by 
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greater prolonged emotional (especially anxiety/fear-related) reactivity and heightened emotion 

dysregulation.
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1. Introduction

Although emotional dysfunction has been implicated in the development and maintenance of 

numerous forms of psychopathology [1], it is considered particularly central to borderline 

personality disorder (BPD) [2–7]. However, given that the presence of co-occurring 

disorders is the norm, rather than the exception, in BPD [8], identifying patterns of 

emotional dysfunction specific to BPD is a crucial next step. Among the most common 

disorders to co-occur with BPD is major depressive disorder (MDD; e.g., 71–87%) [8,9], 

which is itself associated with heightened emotional dysfunction [10,11]. Thus, the present 

laboratory-based studies extend existing research by examining two specific aspects of 

emotional dysfunction (i.e., emotional reactivity and emotion dysregulation) in participants 

with and without BPD and MDD pathology.

One domain of emotional dysfunction theorized to be particularly relevant to BPD is 

emotional reactivity [2,3,7], defined as the amplitude of emotional response (across 

subjective, physiological, or expressive domains) to internal or external stimuli [12]. 

Empirical research supports the relevance of emotional reactivity to BPD. Research 

examining self-reported trait emotional reactivity indicates a positive association between 

BPD pathology and emotional reactivity [13–15], as well as greater self-reported emotional 

reactivity among individuals with versus without BPD [16–18]. Participants with BPD also 

report more frequent shifts in negative affect (NA) and greater emotional reactivity to daily 

negative interactions than healthy controls in studies using ecological momentary 

assessment [19–22]. Moreover, laboratory-based studies provide further support for 

heightened subjective emotional reactivity in BPD (for exceptions, see references [23,24]), 

finding greater self-reported emotional reactivity in response to laboratory stressors among 

patients with (vs. without) BPD [25] and individuals high (vs. low) in BPD pathology [26]. 

Finally, although studies of biological emotional reactivity in BPD (as indexed by cortisol 

reactivity in response to stressors) have produced mixed results [27–30], recent research 

provides support for heightened cortisol reactivity in BPD, although only at low levels of 

posttraumatic stress disorder (PTSD) symptoms [29] or high levels of dissociation [30].

Another important domain of emotional dysfunction in BPD is emotion dysregulation. As 

defined here, emotion dysregulation refers to maladaptive responses to emotions, including: 

(a) a lack of awareness, understanding, and acceptance of emotions; (b) the inability to 

control behaviors when experiencing emotional distress; (c) lack of access to adaptive 

strategies for modulating the duration and/or intensity of aversive emotional experiences; 

and (d) an unwillingness to experience emotional distress as part of pursuing meaningful 

activities in life [31,32]. Extant research provides strong support for an association between 
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BPD and all of the dimensions of emotion dysregulation noted above (as assessed with the 

Difficulties in Emotion Regulation Scale [31]; e.g., [24,33–35]). Studies using other self-

report measures have also found evidence for a relation between BPD and many dimensions 

of emotion dysregulation, including lower emotional clarity [36], greater nonacceptance and 

avoidance of emotions [37,38], and greater use of avoidant regulation strategies [33]. 

Finally, studies using behavioral and laboratory-based measures of emotion dysregulation 

indicate multiple forms of emotion dysregulation among individuals with BPD, including 

lower emotional awareness and clarity [39], greater unwillingness to experience distress in 

order to pursue goal-directed behavior [32,34], and greater difficulties controlling behaviors 

in the context of distress [40].

Emotional dysfunction is also a prominent feature of MDD pathology, although the precise 

nature of this dysfunction is unclear. For instance, whereas individuals with both current 

[10] and lifetime [41] MDD exhibit greater NA in their daily lives than those without MDD, 

research on emotional reactivity in MDD has produced mixed results, with some studies 

finding evidence of heightened emotional reactivity in the laboratory among individuals 

with current and remitted MDD pathology [42–44] and others suggesting that both remitted 

and currently depressed individuals display less emotional reactivity than control [45,46] (at 

least with regard to sadness [45]). Despite these inconsistent findings, however, results of a 

recent meta-analysis suggest that MDD pathology is associated with blunted subjective 

emotional reactivity to negative stimuli in the laboratory, d = −.36 [47]. Moreover, research 

on biological (i.e., cortisol) emotional reactivity in MDD has produced similar results, with 

studies suggesting that both MDD [48] and remitted MDD [46] are associated with blunted 

cortisol reactivity to stressors, compared with non-depressed controls (for exceptions, see 

references [49,50]). Notably, investigations of emotion dysregulation in MDD pathology 

have produced more consistent findings, with both current and remitted MDD pathology 

evidencing positive associations with emotion dysregulation [41,51–53].

Despite evidence to suggest that BPD and MDD frequently co-occur [8,9], little research has 

directly compared emotional dysfunction in BPD and MDD. Nonetheless, preliminary 

theoretical and empirical literature suggest that BPD may be characterized by greater 

emotional reactivity to acute stressors and heightened emotion dysregulation, relative to 

MDD [54,55]. For example, Goodman and colleagues [54] have theorized that, despite some 

phenotypic overlap between BPD and MDD, the nature of the emotional dysfunction in 

these disorders differs, with BPD characterized by episodic emotional reactivity and 

emotion dysregulation in response to this reactivity and MDD characterized by sustained 

mood problems. These researchers also suggest that BPD symptoms dominate the clinical 

presentation in BPD-MDD co-occurrence [54] – consistent with findings that the presence 

of co-occurring BPD in MDD is associated with greater depressive symptoms [56,57].

Consistent with this theoretical literature, results of a recent laboratory study revealed 

heightened subjective emotional reactivity in the form of anger reactivity (but not other 

emotions) following a shame-specific emotion induction among participants with BPD, 

compared to depressed and healthy controls [55]. Moreover, although no studies have 

examined differences in biological emotional reactivity in BPD versus MDD, research 

examining other aspects of biologically-indexed emotional dysfunction in BPD and MDD 
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suggests higher resting cortisol levels in BPD (but not MDD) versus controls [58], as well as 

hypo-suppression of cortisol in response to the dexamethasone suppression test in MDD but 

not BPD [59]. Finally, extant research provides initial support for distinct patterns of self-

reported emotion dysregulation in BPD and MDD pathology. For instance, when controlling 

for MDD pathology, BPD pathology is uniquely associated with greater overall emotion 

dysregulation [60], as well as the specific emotion regulation difficulties of emotional 

avoidance [61], lack of access to effective emotion regulation strategies [60], and difficulties 

controlling impulsive behaviors when distressed [60]. Further, relative to patients with 

MDD, individuals with BPD report heightened levels of overall emotion dysregulation, as 

well as a greater reliance on maladaptive and avoidant emotion regulation strategies [62].

Taken together, results of the aforementioned studies provide preliminary support for 

heightened levels of certain aspects of emotional dysfunction among individuals with BPD 

versus MDD pathology. Nonetheless, important limitations exist. First, research has not 

examined the impact of co-occurring BPD and MDD pathology on emotional dysfunction; 

thus, it is unclear if this co-occurrence is associated with a different pattern of emotional 

dysfunction than BPD or MDD alone. Second, past research exploring distinct patterns of 

emotional dysfunction in BPD and MDD has relied on subjective assessments of emotional 

dysfunction; thus, differences in behaviorally- or biologically-assessed emotional 

dysfunction as a function of BPD and MDD pathology are unknown. Third, the one study to 

date that compared emotional reactivity in the laboratory among individuals with BPD 

versus MDD used a shame-specific emotion induction [55]. Given evidence that emotional 

reactivity in the laboratory is influenced by the type of stressor utilized [63], the 

generalizability of the results of that study to other stressors remains unclear. Moreover, 

although results of that study provide preliminary evidence of prolonged anger among 

individuals with BPD (but not MDD), the focus was on emotional responses before and after 

the shame induction and then subsequent recovery [55]. However, no research to date has 

examined the time course of emotional dysfunction in response to ongoing emotional stimuli 

among individuals with high and low levels of BPD and MDD pathology. This is a critical 

limitation of past research given theoretical and empirical literature highlighting the 

relevance of prolonged emotional responses (including reactivity) to BPD [25].

Extant literature highlights the need for more comprehensive and nuanced investigations of 

emotional reactivity and emotion dysregulation when characterizing patterns of emotional 

dysfunction in BPD, MDD, and their co-occurrence. Thus, the present investigation sought 

to examine unique patterns of emotional reactivity and emotion dysregulation in BPD 

pathology, MDD pathology, and their co-occurrence across both community and clinical 

samples. To this end, we utilized a multi-method, laboratory-based design to examine both 

immediate and prolonged subjective and biological emotional reactivity to a laboratory 

stressor, as well as both subjective and behaviorally-indexed emotion dysregulation. We 

hypothesized that, relative to MDD pathology, BPD pathology would be associated with 

heightened negative emotional reactivity to the laboratory stressor, both in general and 

across the specific emotions of fear/anxiety, anger, and shame. In addition, we hypothesized 

that BPD pathology (compared to MDD pathology) would be associated with greater levels 

of overall emotion dysregulation, as well as the specific dimension of emotion dysregulation 

involving difficulties controlling impulsive behaviors when distressed. Finally, given past 
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evidence of greater clinical severity in BPD-MDD co-occurrence, relative to either disorder 

alone [64], we expected that individuals with both BPD and MDD pathology would 

demonstrate greater emotional reactivity and emotion dysregulation than all other groups.

2. Study 1

2.1. Aims

The goal of this study was to examine patterns of emotional dysfunction associated with 

heightened levels of BPD and MDD pathology (and their co-occurrence) in a large sample 

of young adult women from the community. Levels of subjective emotional reactivity to a 

laboratory stressor, as well as subjective and behavioral emotion dysregulation, were 

examined among community women low in both BPD and MDD symptoms (Low 

BPD/Low MDD), low in BPD and high in MDD symptoms (Low BPD/High MDD), high in 

BPD and low in MDD symptoms (High BPD/Low MDD), and high in both BPD and MDD 

symptoms (High BPD/High MDD).

2.2. Material and Methods

2.2.1. Participants—The current data were drawn from a large, multi-site, prospective 

study of emotion dysregulation and sexual revictimization among young adult women in the 

community. This study includes a community sample of young adult women from four sites 

in the Southern and Midwestern United States (including Mississippi, Nebraska, and Ohio). 

Recruitment methods included random sampling from the community, in addition to 

community advertisements. The current study uses data from only the Wave 1 assessment.

Participants (N = 488) ranged in age from 18 to 25 years (M = 21.7, SD = 2.2) and were 

ethnically diverse (55.7% White; 33.8% African American/Black; 4.3% Asian/Pacific 

Islander; 0.6% Latina). With regard to highest level of educational attainment, 20.5% of 

participants had received their high school diploma or GED, and 75% had completed at least 

some higher education. Most participants (68.2%) reported a household income less than 

$30,000 and were single and never married (83.2%).

2.2.2. Self-report Measures—The Borderline Evaluation of Severity Over Time (BEST) 

[65] was used to assess BPD pathology. The BEST is a 15-item measure of BPD symptom 

severity and dysfunction over the past month (in the current sample, α = 0.85). The BEST 

has good test-retest reliability and convergent and discriminant validity [66,67]. For the 

purposes of this study, and consistent with past research [68–72], participants were 

classified according to the severity of their BPD symptoms. Specifically, a score of ≥30 was 

used as the cutoff to indicate the presence of clinically-relevant levels of BPD pathology 

(with individuals above this cutoff classified as High BPD, and those below this cutoff 

classified as Low BPD; see references [37,73]). In support of the validity of this cutoff, a 

score of ≥30 on the BEST falls within a one-half SD of the mean BPD symptom severity of 

BPD outpatient samples (37.5 ± 12.0), and more than 1 SD above the mean for outpatients 

without a personality disorder (21.5 ± 7.8) [73]. Further, this cutoff is associated with a 

positive predictive power value of .93 and a negative predictive power value of .77 with 

respect to BPD diagnoses on the Diagnostic Interview for DSM-IV Personality Disorders 
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[74], suggesting that this is an appropriate method of delineating individuals for the High 

BPD group. Moreover, research using this cutoff within other community adult samples has 

provided support for its construct validity, finding higher rates of self-injury (one of the 

most common behaviors in BPD) among individuals classified as High versus Low BPD on 

this measure [68,69].

MDD pathology was assessed using the Depression Anxiety Stress Scales-21 (DASS-21) 

[75,76], a 21-item self-report questionnaire designed to differentiate between core symptoms 

of depression, anxiety, and stress. Participants rate the extent to which each item applies to 

them on a 4-point Likert-type scale (0 = never, 3 = almost always). The DASS-21 has been 

found to demonstrate adequate test-retest reliability [77] and good construct and 

discriminant validity [75–77]. Internal consistency for the 7-item depression scale in this 

sample was good (α = 0.89). Consistent with scoring guidelines [75,76], participants scoring 

≥14 (indicating “moderate” symptoms of depression) on the depression scale were 

designated as High MDD whereas those scoring < 14 on the depression scale were 

designated as Low MDD.

Self-reported emotion dysregulation was assessed using the Difficulties in Emotion 

Regulation Scale (DERS [31], a 36-item self-report measure that assesses individuals’ 

typical levels of emotion dysregulation across six domains: nonacceptance of negative 

emotions, difficulties engaging in goal-directed behaviors when distressed, difficulties 

controlling impulsive behaviors when distressed, limited access to emotion regulation 

strategies perceived as effective, lack of emotional awareness, and lack of emotional clarity. 

Participants rate the extent to which each item applies to them on a 5-point Likert-type scale 

(1=almost never, 5=almost always). The DERS has demonstrated good test-retest reliability 

and adequate construct and predictive validity [31,78]. Further, the DERS and its subscales 

have been found to predict performance on objective measures of emotion regulation 

[32,79,80]. Items were recoded so that higher scores indicate greater emotion dysregulation. 

Internal consistency in the current sample was acceptable for the overall scale (α = 0.95) and 

all subscales (α = 0.66–0.93).

Finally, exposure to potentially traumatic events (PTE) was assessed using the Life Events 

Checklist (LEC; [81]). The LEC lists 16 PTE and instructs participants to indicate any event 

they have experienced personally. For the purposes of this study, the number of PTE 

participants reported experiencing was summed to provide an overall index of traumatic 

exposure and included in follow up analyses to control for the influence of traumatic 

exposure on the relations of interest.

2.2.3. Laboratory Measures—To assess both subjective emotional reactivity and the 

unwillingness to experience emotional distress (one component of emotion dysregulation as 

defined here; [31,32,35]), this study used a modified version of the Paced Auditory Serial 

Addition Task – Computerized (PASAT-C), an empirically-supported laboratory stressor 

shown to induce emotional distress in the form of anxiety, frustration, and irritability [82–

84]. During this task, numbers are flashed sequentially on a computer screen, and 

participants are instructed to sum the most recent number with the previous number (using 

the computer mouse to click on the correct answer). After providing each sum, the 
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participant must ignore the sum and add the following number to the most recently 

presented number. When a correct answer is provided, a point is obtained. If an incorrect 

answer is provided, or if the participant fails to provide an answer before the next number is 

presented, an “explosion” sound is played and the score does not change.

The version of the PASAT-C used here consisted of four levels, the first three of which had 

increasingly shorter latencies between number presentations. Because the correct answer 

must be provided prior to the presentation of the next number in order to obtain a point, 

difficulty increases as latencies decrease. The first level (low difficulty) lasted 1 min and had 

a 3-s latency between number presentations; the second level (moderate difficulty) lasted 2 

min and had a 2-s latency; and the third level (high difficulty) lasted 1 min and had a 1-s 

latency. As such, the third level is designed to make it virtually impossible for participants to 

provide a correct answer prior to the presentation of the next number (thereby inducing 

distress). Following a brief 1 min rest period to complete the negative emotion ratings (see 

below), the final level began. The final level had the same latency between number 

presentations as the third level (i.e., 1-s), but lasted seven minutes and included an option to 

terminate the task. Latency in seconds to task termination is used as a measure of the 

emotion regulation dimension of the willingness to experience emotional distress in order to 

pursue goal-directed behavior [32,35,79].

In support of its construct validity, this task has been shown to induce emotional distress in 

the form of anxiety, anger, frustration, and irritability among clinical and nonclinical 

samples [25,34,84]. Further, latency to termination scores on this task are significantly 

correlated with other behavioral measures of the willingness to experience distress [34,79], 

as well as self-report measures of emotion dysregulation, emotional avoidance, and 

emotional nonacceptance [32,79,85]. Finally, providing evidence that latency to termination 

scores on this task are not simply a measure of skill level or distress in response to the task, 

neither NA in response to the task nor task performance has been found to be significantly 

associated with latency to task termination [34,79].

To assess emotional reactivity to the PASAT-C, participants completed the NA scale of the 

Positive and Negative Affect Schedule (PANAS-NA; [86]) before the PASAT-C (post-

stressor), following completion of the third (most difficult) level of the task (peak-stressor), 

and after the task (post-stressor). Participants rated the extent to which they were currently 

experiencing 10 forms of NA on a scale from 1 (very slightly or not at all) to 5 (extremely). 

In addition to summing responses to all 10 items to create a total NA scale, composites for 

specific emotions were calculated (as identified by Watson and colleagues [86]). 

Specifically, we examined general distress (derived from “distressed,” “upset”), shame/guilt 

(derived from “ashamed,” “guilty”), anger (derived from “hostile,” “irritable”), anxiety 

(derived from “jittery,” “nervous”), and fear (derived from “scared,” “afraid”). Internal 

consistency was adequate for the overall NA scale (αs = 0.81–0.87), as well as each 

composite (rs = .38–.72, ps < .001).

2.2.4. Procedure—All methods received approval by the Institutional Review Boards of 

all participating institutions. After providing written informed consent, participants 

completed an interview and a series of self-report questionnaires. All questionnaires were 
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administered online and completed on a computer in the laboratory of one of the study sites. 

Next, participants completed the laboratory portion of the study. After completing tasks for 

the larger study, participants were instructed to sit quietly for another 5 min baseline period, 

and then received standardized instructions for completing the PASAT-C. Once participants 

confirmed that they understood the instructions, the PASAT-C began. Participants were 

reimbursed $75 for this session.

2.3. Results

2.3.1. Preliminary Analyses—Several variables (i.e., emotion composites of fear and 

shame/guilt) exhibited non-normal distributions (skew > 3.0, kurtosis > 10.0) [87,88] and 

were log (base 10) transformed, resulting in normal distributions (with the exception of pre-

stressor shame/guilt ratings, which remained leptokurtic; kurtosis = 24.66, SE = 0.22).1 

Based on self-report measures examining symptoms of MDD (i.e., DASS-21) and BPD (i.e., 

BEST), participants were classified into one of four groups: (1) Low BPD/Low MDD (n = 

322), (2) Low BPD/High MDD (n = 38), (3) High BPD/Low MDD (n = 62), and (4) High 

BPD/High MDD (n = 66).

Chi-square analyses and analyses of variance (ANOVA) were conducted to examine 

demographic equivalence across the four groups. Given the small number of participants in 

several of the race/ethnicity categories, this variable was collapsed into a dichotomous 

variable of White (61.5%) versus non-White (38.5%). The groups were comparable in terms 

of racial/ethnic status (White vs. non-White; χ2 [3] = 1.78, p = .62) and age (F [3, 484] = 

0.09, p = .96). Zero-order correlations and t tests were conducted to explore the impact of 

demographic factors on the dependent variables (i.e., emotional reactivity on the PANAS-

NA, DERS scores, and PASAT-C quit time) to identify potential covariates for primary 

analyses [89]. Demographic variables generally did not exhibit significant relations with the 

dependent variables (ps = .07–.99), with a few exceptions: age (r = −.12, p = .01) and non-

White race/ethnicity (t = 2.29, p = .02) were associated with latency to terminate the 

PASAT-C, and White race/ethnicity was associated with greater emotion dysregulation 

overall and across five of the DERS subscales (i.e., nonacceptance, goals, strategies, 

awareness, and clarity; ts = 2.17 – 4.42, ps ≤ .03). As such, age and racial/ethnic background 

were included as covariates in relevant analyses. In addition, to ensure that differences in 

emotional reactivity post-stressor were not due simply to any group differences in latency to 

terminate the PASAT-C, latency to terminate scores were included as a covariate in all 

analyses of emotional reactivity.

2.3.2. Manipulation Check—Providing support for the use of the PASAT-C as a 

measure of the unwillingness to experience emotional distress, results of a 2 (quit vs. no 

quit) ×3 (pre-stressor vs. peak-stressor vs. post-stressor) repeated measures ANOVA for NA 

revealed a significant main effect of time, F (2, 952) = 286.22, p < .001, ηp
2 = 0.38, 

1Non-parametric (Kruskal-Wallis) analyses of shame and guilt ratings revealed some significant differences across groups. Although 
the residualized change score of shame/guilt ratings from pre- to peak-stressor did not differ across groups (H [3] = 1.27, p = .74), 
there were significant group differences in terms of the residualized shame/guilt ratings from peak- to post-stressor (H [3] = 10.24, p 
= .02), with larger increases in shame/guilt found within the High BPD/High MDD group, relative to the Low BPD/Low MDD group, 
p = .03.
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demonstrating that the PASAT-C resulted in a significant increase in NA across all 

participants. Further, the quit × time interaction was not significant, F (2, 952) = 0.81, p = .

42, ηp
2 = 0.002, indicating that the decision to quit the task was not due simply to the 

experience of greater NA.

2.3.3. Primary Analyses

Subjective emotional reactivity: To examine patterns of emotional reactivity to the 

laboratory stressor, we conducted a series of 4 (Group: Low BPD/Low MDD vs. Low BPD/

High MDD vs. High BPD/Low MDD vs. High BPD/High MDD) x 3 (Time: Pre-PASAT-C, 

Peak-PASAT-C, Post-PASAT-C) analyses of covariance (ANCOVAs) with overall NA and 

the NA composites as dependent variables, and PASAT-C latency to termination scores as a 

covariate (with the Huynh-Feldt correction applied in cases of sphericity). Analyses were 

followed-up with Bonferroni-corrected pairwise comparisons.

As shown in Table 1, results revealed significant effects of Time for overall NA, distress, 

shame/guilt, anxiety, and anger, with heightened levels of negative emotions reported at 

peak- and post-stressor, relative to pre-stressor. Furthermore, there were significant effects 

of Group for all negative emotions except shame/guilt, with the Low BPD/Low MDD group 

reporting lower levels of anxiety than the Low BPD/High MDD and High BPD/High MDD 

groups, and lower levels of overall NA, distress, and anger relative to all other groups. 

Finally, there was a significant Group x Time interaction for fear, such that only the Low 

BPD/Low MDD group had significant increases in fear from pre- to peak-stressor, p < .01 

(ps > .53 for the other three groups). Conversely, only the High BPD/High MDD group had 

a significant increase in reported fear from peak- to post-stressor, p = .001 (resulting in 

higher levels of fear post-stressor, relative to the Low BPD/Low MDD group, p = .002).

Behaviorally-indexed emotion dysregulation: To examine group differences in the 

unwillingness to experience emotional distress, we conducted an ANCOVA with Group 

(Low BPD/Low MDD vs. Low BPD/High MDD vs. High BPD/Low MDD vs. High BPD/

High MDD) as the independent variable, latency to terminate the PASAT-C as the 

dependent variable, and age and race/ethnicity as covariates. As shown in Table 1, there was 

no significant effect of Group.

Subjective emotion dysregulation: To examine group differences in self-reported emotion 

dysregulation, we conducted an ANCOVA with Group (Low BPD/Low MDD vs. Low 

BPD/High MDD vs. High BPD/Low MDD vs. High BPD/High MDD) as the independent 

variable and total DERS as the dependent variable, as well as a multivariate analysis of 

covariance (MANCOVA) with the DERS subscales as the dependent variables. Race/

ethnicity status was included as a covariate in these analyses. Results of the ANCOVA 

revealed a significant effect of Group for the total DERS, F (3, 483) = 98.74, p < .001, ηp
2 

= .38. Likewise, the multivariate test revealed a significant effect of Group for the DERS 

subscales as a whole, F (21, 1352.47) = 16.53, p < .001, ηp
2 = .17, which was also found for 

all subscales of the DERS, Fs = 14.37–94.47, ps < .001, ηp
2s = .08–.37 (see Table 1). As 

shown in Table 1, the Low BPD/Low MDD group reported lower levels of emotion 

dysregulation across all DERS scales, compared with all other groups, ps < .05. In addition, 
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the High BPD/High MDD group reported greater levels of both overall emotion 

dysregulation and the specific dimensions involving emotional nonacceptance and 

difficulties controlling impulsive behaviors when distressed than both Low BPD groups, ps 

< .05, as well as greater difficulties accessing effective emotion regulation strategies than all 

other groups, ps < .05. Finally, the High BPD/Low MDD group reported significantly 

greater difficulties controlling impulsive behaviors when distressed than the Low BPD/High 

MDD group, p = .01.

2.3.4. Group Differences in Emotional Reactivity and Dysregulation 
Controlling for Traumatic Exposure—To ensure that the observed group differences in 

emotional reactivity and emotion dysregulation are not due solely to the shared associations 

of BPD, MDD, and emotional dysfunction with traumatic exposure [90–96], we reran the 

primary analyses including the number of PTE participants experienced as a covariate. 

Findings did not change when number of PTE was included in the models.

2.4. Discussion

Findings from this study suggest that individuals with high levels of both BPD and MDD 

pathology evidence heightened emotional dysfunction, relative to individuals with low 

levels of these symptoms. Specifically, participants high in both BPD and MDD pathology 

exhibited greater subjective emotional reactivity than participants low in both BPD and 

MDD pathology, as well as greater emotion dysregulation (both overall and across the 

specific dimensions involving emotional nonacceptance, limited access to effective 

regulation strategies, and difficulties controlling impulsive behaviors when distressed) than 

participants low in BPD pathology. Likewise, with regard to the time course of emotional 

reactivity to the laboratory stressor, individuals high in both BPD and MDD pathology 

reported heightened prolonged (but not immediate) fear reactivity to the stressor, compared 

with participants low in both BPD and MDD pathology. Finally, individuals high in BPD 

(but not MDD) pathology reported greater difficulties controlling impulsive behaviors when 

distressed than those high in MDD (but not BPD) pathology.

3. Study 2

3.1. Aims

The goal of this study was to extend the findings of Study 1 by examining emotional 

reactivity and dysregulation in a clinical sample of substance use disorder (SUD) inpatients, 

obtaining interview-based diagnoses of BPD and MDD, and including a biological index of 

emotional reactivity (i.e., salivary cortisol in response to the laboratory stressor; [97,98]). 

Given the high rates of both BPD and MDD among SUD patients [99], this was considered 

an optimal sample for examining patterns of emotional dysfunction in BPD, MDD, and their 

co-occurrence. Likewise, given that the presence of a co-occurring SUD has been found to 

exacerbate BPD and MDD symptoms relative to either of these disorders alone [100,101], 

the use of a SUD sample increases the likelihood of capturing clinically-relevant levels of 

BPD and MDD pathology (especially in contrast to the community sample used in Study 1). 

Finally, given that SUD patients in general exhibit heightened levels of emotional reactivity 

and emotion dysregulation [78,102,103], examination of our hypotheses within this sample 
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was expected to provide a more conservative test of the relevance of emotional reactivity 

and emotion dysregulation to BPD, MDD, and BPD-MDD co-occurrence.

3.2. Material and Methods

3.2.1. Participants—Data were collected as part of a larger study examining predictors of 

residential SUD treatment dropout. The larger study recruited consecutively admitted 

patients in a residential SUD treatment facility in central Mississippi. Participants in the 

current study (N = 176; 60.2% male) ranged in age from 18 to 61 years (M = 35.7, SD = 

10.2) and were ethnically diverse (55.7% White; 35.2% African American/Black; 5.1% 

Native American; 1.7% Latino/a). With regard to their highest level of educational 

attainment, 33.0% of participants had received their high school diploma or GED, and 

39.2% had completed at least some higher education. Most participants (81.0%) reported a 

household income less than $30,000 and were single (68.8%). To be eligible for inclusion in 

this study, participants were required to have a Mini-Mental Status Exam [104] score of ≥ 

24 and no psychotic symptoms. Eligible participants were recruited for this study no sooner 

than 72 hrs after entry in the facility (to limit the possible interference of withdrawal 

symptoms on study engagement).

3.2.2. Clinical Interviews—The Structured Clinical Interview for DSM-IV Axis I 

Disorders (SCID) [105] was used to assess for the presence of lifetime and current MDD 

and the Diagnostic Interview for DSM-IV Personality Disorders (DIPD-IV) [74] was used to 

assess for the presence of BPD and its symptoms. Given the low base rate of current (i.e., 

past month) MDD in this sample (n = 34), as well as evidence of persistent emotional 

dysfunction among individuals with remitted MDD [41,43,44], we used lifetime MDD 

diagnoses to categorize participants into High and Low MDD groups. Likewise, given the 

documented associations of subthreshold BPD (i.e., 3 or 4 BPD criteria) with emotional 

dysfunction [61] and disability [106], participants endorsing 3 or 4 BPD criteria (n = 58) 

were excluded from the present study to reduce overlap between High and Low BPD 

groups.

Both the SCID and DIPD-IV have demonstrated adequate interrater and test-retest reliability 

[105,107]. Interviews were conducted by bachelors- or masters-level clinical assessors 

trained to reliability with one of the investigators (KLG or MTT). All interviews were 

reviewed by a PhD-level psychologist (MTT), with diagnoses confirmed in consensus 

meetings. For the SCID, diagnostic discrepancies were found in fewer than 5% of cases. For 

the DIPD-IV, diagnostic discrepancies were found in fewer than 10% of cases. In these 

instances, areas of disagreement were discussed as a group and a consensus was reached.

3.2.3. Self-report Measures—As in Study 1, the depression scale of the DASS-21 

[75,76] was used to assess current depression symptoms and the DERS [31] was used to 

assess overall emotion dysregulation and its six specific dimensions. Internal consistency in 

the current sample was acceptable for the depression scale of the DASS-21 (α = 0.88), the 

overall DERS score (α = .92), and the DERS subscale scores (αs = .72–.88). Additionally, 

the number of PTE experienced by participants was assessed using the LEC [81] and 
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included in follow up analyses to control for the influence of traumatic exposure on the 

relations of interest.

3.2.4. Laboratory Measures—As in Study 1, the empirically-supported PASAT-C 

[82,84] was used to assess both emotional reactivity and emotion dysregulation in the form 

of the unwillingness to experience emotional distress [32,35,79]. The version of the PASAT-

C used in this study was identical to that used in Study 1, with the exception of the duration 

of the first and second levels (i.e., the first level lasted 1 min, and the second level lasted 5 

min).

Subjective emotional reactivity: In line with other studies assessing reactivity to the 

PASAT-C [29,84], participants were asked to report on their levels of anxiety, irritation, and 

frustration before the task (pre-stressor), following completion of the third (most difficult) 

level of the task (peak-stressor), and after the task (post-stressor). Each item was rated from 

0 to 100, with the average rating across all three forms of NA combined to create a 

composite NA variable. In addition, an anger composite was computed (derived from 

“irritable,” “frustrated”), and anxiety was indexed by the single-item assessment. Internal 

consistency of the NA (αs = 0.78–0.82) and the two-item anger composite (rs = .73–.75, ps 

< .001) variables was adequate in this sample.

Biological index of emotional reactivity: Saliva samples were obtained at three time points 

during the study: (a) immediately before the PASAT-C (pre-stressor), (b) 20 min following 

the PASAT-C (peak-stressor; given evidence that cortisol levels do not peak for 

approximately 20 min following presentation of an emotionally-evocative cue [98,108]), and 

(c) 40 min following the PASAT-C (post-stressor). Participants were asked to place a swab 

under their tongue for at least 1 min, and to place the saturated swab into a plastic vial that 

was then sealed and stored in a freezer. All samples were assayed in duplicate for salivary 

cortisol off-site by Salimetrics, LLC using a highly sensitive enzyme immunoassay 

(Salimetrics, State College, PA). The test used 25 μL of saliva per determination, with a 

lower limit of sensitivity of 0.003 μg/dL, standard curve range from 0.012 μg/dL to 3.0 

μg/dL, an average intra-assay coefficient of variation (CV) of 3.8%, and an average inter-

assay CV of 5.1%. Given the influence of the time of day, caffeine, and food intake on 

cortisol levels [108], these variables were examined as potential covariates in the cortisol 

analyses.

3.2.5. Procedures—All procedures were reviewed and approved by the institution’s 

Institutional Review Board. Patients who met inclusion criteria were provided with 

information about study procedures and associated risks, following which written informed 

consent was obtained. The study took part in two sessions conducted on separate days (to 

limit participant burden). In the first session, participants were interviewed with the SCID 

and the DIPD-IV. In the second session (occurring approximately 4 days after the first 

session), participants completed a battery of questionnaires, followed by the laboratory 

procedures. Specifically, after they were provided with instructions for completing the 

PASAT-C, saliva samples were collected and participants were asked to rate their current 

levels of anxiety, irritation, and frustration (providing a baseline assessment of subjective 
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emotional responses). After this baseline assessment period, participants completed the 

PASAT-C. A second saliva sample was obtained approximately 20 min after the PASAT-C, 

and a final saliva sample was obtained after an additional 20 min. Participants received $15 

for completing each session.

3.3. Results

3.3.1. Preliminary Analyses—Based on clinical interviews examining symptoms of 

lifetime MDD (i.e., SCID) and BPD (i.e., DIPV-IV), participants were assigned to one of 

four groups: (1) Low BPD/Low MDD group (n = 71), defined as fewer than 3 BPD criteria 

and the absence of a lifetime history of MDD; (2) Low BPD/High MDD group (n = 30), 

defined as fewer than 3 BPD criteria and the presence of a lifetime history of MDD; (3) 

High BPD/Low MDD group (n = 24), defined as 5 or more BPD criteria and the absence of 

a lifetime history of MDD; and (4) High BPD/High MDD group (n = 51), defined as the 

presence of 5 or more BPD criteria and the presence of a lifetime history of MDD.2

Chi-square analyses and ANOVAs were conducted to examine demographic equivalence 

across the groups. Both High BPD groups had disproportionately more females than the 

other two groups (χ2 [3] = 23.68, p < .001). Given the small number of participants in 

several of the race/ethnicity categories, this variable was collapsed into a dichotomous 

variable of White (55.7%) versus non-White (44.3%). The groups were not significantly 

different with regard to race/ethnicity (χ2 [3] = 7.07, p = .07) or age (F [3, 172] = 1.89, p = .

13).

The cortisol variables exhibited non-normal distributions (skew > 3.0, kurtosis > 10.0; 

[87,88]) and were square root transformed (consistent with recommended guidelines; [109]), 

resulting in normal distributions. Zero-order correlations and t tests were conducted to 

explore the impact of demographic factors on the dependent variables (i.e., subjective 

emotional responses to the PASAT-C, salivary cortisol, DERS scores, and latency to 

terminate the PASAT-C) to identify potential covariates for primary analyses [89]. Given 

the aforementioned group differences in gender, this was not included as a covariate [110]. 

Demographic variables did not exhibit significant relationships with the dependent variables 

(ps = .12–.94), with a few exceptions: i.e., age was associated with latency to terminate the 

PASAT-C (r = −.20, p = .01) and baseline and peak salivary cortisol (rs = −.17–.18, ps = .

02–.03), and White racial/ethnic background was associated with greater emotion 

dysregulation on two subscales (i.e., difficulties with emotional awareness and clarity; ts = 

2.14 – 3.11, ps ≤ .03). We also examined the zero-order associations between other potential 

covariates (i.e., time of day, time since last meal, and time since last caffeine consumption) 

and salivary cortisol; findings revealed that time of day, time since last meal, and time since 

last caffeine consumption were associated with cortisol at some assessment point (rs = .17–.

26, ps < .05). As such, age was included as a covariate in analyses of latency to terminate 

the PASAT-C, race/ethnicity was included as a covariate in analyses of DERS subscales, 

2Of note, independent t tests revealed no significant differences in current depressive symptoms on the DASS-21 between participants 
with a current versus lifetime only MDD diagnosis in the High MDD groups (ts = −0.82 and −0.92, ps > .35). Moreover, participants 
in the High MDD groups reported significantly greater current depressive symptoms on the DASS-21 (M = 17.27, corresponding to 
moderately severe symptoms) than those in the low MDD groups (who reported mild symptoms of depression on average, M = 12.07), 
t = 3.32, p = .001.
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and age, time of day, time since last meal, and time since last caffeine consumption were 

included as covariates in analyses of cortisol. In addition, to ensure that differences in 

emotional reactivity post-stressor were not simply due to any differences in latency to 

terminate the PASAT-C, latency to termination scores were included as a covariate in all 

analyses of emotional reactivity.

3.3.2. Manipulation Check—Providing support for the use of the PASAT-C as a 

measure of the unwillingness to experience emotional distress, results of a 2 (quit vs. no 

quit) × 3 (pre-stressor vs. peak-stressor vs. post-stressor) repeated measures ANOVA for 

NA revealed a significant main effect of time, F (2, 432) = 86.21, p < .001, ηp
2 = 0.29, 

demonstrating that the PASAT-C resulted in a significant increase in NA across all 

participants. Further, the quit × time interaction was not significant, F (2, 432) = 1.98, p = .

14, ηp
2 = 0.01, indicating that the decision to quit the task was not simply due to the greater 

experience of NA.

3.3.3. Primary Analyses

Subjective emotional reactivity: To examine patterns of subjective emotional reactivity to 

the laboratory stressor, we conducted a series of 4 (Group: Low BPD/Low MDD vs. Low 

BPD/High MDD vs. High BPD/Low MDD vs. High BPD/High MDD) x 3 (Time: Pre-

PASAT-C, Peak-PASAT-C, Post-PASAT-C) ANCOVAs with overall NA and the anger and 

anxiety scores as dependent variables, and latency to terminate the PASAT-C as a covariate 

(with the Huynh-Feldt correction applied in cases of sphericity). Analyses were followed-up 

with Bonferroni-corrected pairwise comparisons.

As shown in Table 2, there were significant effects of both Time and Group for all negative 

emotions. With regard to the former, results revealed higher negative emotions at peak-

stressor and post-stressor (relative to pre-stressor). As for the group differences in negative 

emotions, the Low BPD/Low MDD group reported lower levels of overall NA and anger 

relative to all other groups, and both High MDD groups reported greater anxiety than the 

Low BPD/Low MDD group. Finally, results revealed significant Group x Time interactions 

for both overall NA and anxiety, with both High BPD groups (but not the Low BPD/High 

MDD group) reporting significantly higher levels of both NA and anxiety post-stressor, 

relative to the Low BPD/Low MDD group (for the High BPD groups: ps ≤ .01; for the Low 

BPD/High MDD group, ps > .10). With regard to the specific time course of emotional 

responding to the stressor, although all groups reported significant increases in NA from 

pre- to peak-stressor, ps < .05, only the Low BPD/Low MDD and the High BPD/High MDD 

groups reported a significant increase in NA from peak- to post-stressor, ps ≤ .05 (with the 

High BPD/Low MDD group reporting a non-significant increase in NA from peak- to post-

stressor; p = .11); conversely, the Low BPD/High MDD group reported no increase in NA 

from peak- to post-stressor (p > .99). With regard to anxiety, only the High BPD/High MDD 

and Low BPD/High MDD groups reported an increase from pre- to peak-stressor, ps < .05 

(ps > .18 for both Low MDD groups). However, all groups other than the Low BPD/High 

MDD group (p > .99) reported significant increases in anxiety from peak- to post-stressor, 

ps < .05.
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Biological index of emotional reactivity: To examine cortisol reactivity to the laboratory 

stressor, we conducted a 4 (Group: Low BPD/Low MDD vs. Low BPD/High MDD vs. High 

BPD/Low MDD vs. High BPD/High MDD) x 3 (Time: Pre-stressor, Peak-stressor, Post-

stressor) ANCOVA with salivary cortisol as the dependent variable, and age, time of day, 

time since last meal, time since last caffeine consumption, and PASAT-C latency to 

termination scores as covariates (with the Huynh-Feldt correction applied in cases of 

sphericity). Although results revealed a significant effect of Time on salivary cortisol (with 

lower cortisol levels observed at post-stressor, relative to pre- or peak-stressor, ps < .001), 

neither the effect of Group nor the Group x Time interaction was significant (Table 2).

Behavioral index of emotion dysregulation: To examine group differences in the 

unwillingness to experience emotional distress, we conducted an ANCOVA with Group 

(Low BPD/Low MDD vs. Low BPD/High MDD vs. High BPD/Low MDD vs. High BPD/

High MDD) as the independent variable, latency to terminate the PASAT-C as the 

dependent variable, and age as a covariate. As shown in Table 2, results revealed no 

significant effect of Group.

Subjective emotion dysregulation: To examine group differences in self-reported emotion 

dysregulation, we conducted an ANCOVA with Group (Low BPD/Low MDD vs. Low 

BPD/High MDD vs. High BPD/Low MDD vs. High BPD/High MDD) as the independent 

variable and total DERS as the dependent variable, as well as a MANCOVA with the DERS 

subscales as the dependent variables. Race/ethnicity was included as a covariate in both of 

these analyses. Results revealed a significant effect of Group for the total DERS, F (3, 162) 

= 16.65, p < .001, ηp
2 = .24, as well as a significant effect of Group for the DERS subscales 

as a whole, F (18, 444.55) = 3.66, p < .001, ηp
2 = .12 (which was found for all subscales of 

the DERS, with the exception of the DERS awareness subscale; see Table 2). As shown in 

Table 2, both High BPD groups reported significantly greater levels of both overall emotion 

dysregulation and the specific dimension involving difficulties controlling impulsive 

behaviors when distressed, compared to both Low BPD groups. Moreover, the High BPD/

High MDD group reported significantly greater difficulties with emotional acceptance, 

emotional clarity, access to effective emotion regulation strategies, and the pursuit of goal-

directed behaviors when distressed, compared to both Low BPD groups, ps < .05. Notably, 

the Low BPD/High MDD group did not report significantly greater emotion dysregulation 

than the Low BPD/Low MDD group.3

3.3.4. Group Differences in Emotional Reactivity and Dysregulation 
Controlling for Traumatic Exposure—To control for the influence of traumatic 

exposure on the observed group differences, we reran the primary analyses including the 

number of PTE participants experienced as a covariate. Findings did not change when 

number of PTE was included in the models, with one exception: the Group x Time 

interaction for NA reactivity did not remain significant, p = .11.

3The pattern of findings did not change when restricting the sample to only those participants with current MDD or no history of 
MDD, although the Group x Time interaction for NA reactivity did not reach significance, p = .07.
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3.4. Discussion

Consistent with the results of Study 1, findings from Study 2 provide evidence for 

heightened prolonged (but not immediate) subjective emotional reactivity (with regard to 

both overall NA and anxiety) among patients with BPD (both with and without co-occurring 

MDD). Likewise, findings provide further support for heightened emotion dysregulation in 

BPD (relative to MDD), revealing greater levels of both overall emotion dysregulation and 

the specific dimension involving difficulties controlling impulsive behaviors when 

distressed among both High BPD groups (compared to both low BPD groups), and finding 

no significant differences in self-reported emotion dysregulation between the Low BPD 

groups with and without MDD. Notably, however, results revealed no significant group 

differences in biologically-indexed emotional reactivity.

4. General Discussion

The overarching aim of this research was to examine unique patterns of emotional reactivity 

and emotion dysregulation in BPD pathology, MDD pathology, and their co-occurrence in 

both community and clinical samples. Findings provide partial support for study hypotheses. 

With regard to emotional reactivity, although both BPD and MDD pathology were 

associated with heightened levels of negative emotions in general (relative to low levels of 

BPD and MDD pathology or an absence of these diagnoses), the time course of this 

reactivity differed. Whereas MDD (alone or in combination with BPD) was associated with 

greater immediate (but not prolonged) anxiety reactivity in Study 2, BPD pathology (alone 

or in combination with MDD pathology) was associated with heightened prolonged 

emotional reactivity in both studies. Specifically, individuals high in BPD pathology 

(compared to those low in both MDD and BPD pathology) reported heightened emotional 

reactivity with regard to fear and anxiety-related emotions following prolonged exposure to 

the laboratory stressor (although not immediately in response to the stressor). Findings of 

the relevance of fear and anxiety spectrum emotions to BPD pathology are not without 

support in the literature [4,111,112], as individuals with BPD have been found to report 

heightened fear-related affective instability [18,113], demonstrate greater fear instability in 

their daily lives compared with depressed individuals [113], and evidence greater reactivity 

to fear- and threat-related cues (assessed across psychophysiological and neurological 

domains) [114,115].

Notably, however, these findings are among the first to highlight a distinct time course in 

emotional responding in BPD versus MDD pathology. Specifically, our findings suggest that 

whereas individuals with MDD (alone or in combination with BPD) may exhibit heightened 

anxiety reactivity when initially presented with a stressor, the heightened reactivity in BPD 

(vs. MDD) pathology is evident only after prolonged exposure to a stressor. These findings 

are consistent with theoretical and empirical literature emphasizing the particular relevance 

of prolonged emotional responses (including reactivity) to BPD [3,23,25], and underscore 

the importance of examining how emotional responding unfolds over time when delineating 

specific domains of emotional dysfunction within BPD. In particular, our findings suggest 

that, at least relative to individuals low in both BPD and MDD pathology, individuals with 

heightened BPD pathology may not exhibit stronger immediate emotional reactions to 
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unpleasant stimuli. However, they may exhibit stronger and more persistent emotional 

reactions following prolonged exposure to unpleasant emotional stimuli, indicative of 

impaired habituation to emotional stimuli. Such findings are consistent with recent research 

on the biological underpinnings of emotional dysfunction in BPD [116]. Specifically, 

Hazlett and colleagues [116] found that patients with BPD exhibit a normal (i.e., similar to 

healthy controls) pattern of amygdala activation in response to novel unpleasant images 

relative to a clinical comparison group (i.e., patients with schizotypal personality disorder). 

However, with repeated exposure to these unpleasant images, BPD patients exhibited 

prolonged and stronger amygdala activation compared to both healthy and clinical 

comparison groups, suggestive of an abnormal amygdala habituation response.

Importantly, these findings also have potential clinical implications, as the prolonged nature 

of emotional responses in BPD may result in unique clinical challenges. For instance, given 

the delay between stressor onset and peak emotional reactivity, it may be especially difficult 

for patients with BPD to identify the cue for their distress. Such delayed reactivity may pose 

difficulties for obtaining sufficient emotional support. Whereas high levels of distress 

expressed immediately after a stressful event may elicit validation within the context of 

social and therapeutic relationships, lower immediate distress following a stressful event 

may lead social supports to underestimate the difficulties experienced by patients with BPD. 

Furthermore, prolonged experiences of distress that persist or even increase over time could 

lead to fatigue of emotion regulation capacities, setting the stage for heightened emotion-

related impulsivity within this population.

These differences in the time course of subjective emotional reactivity notwithstanding, it is 

important to note that results revealed no significant group differences in biological 

emotional reactivity as indexed by salivary cortisol in response to the laboratory stressor. 

Given that the observed group differences in subjective emotional reactivity were specific to 

anxiety/fear-related emotions, it is possible that our use of a laboratory stressor that elicits 

anger-spectrum emotions in addition to anxiety may have interfered with our ability to 

detect between group differences in biologically-indexed emotional reactivity. Likewise, 

although cortisol levels were assessed at three time points corresponding to pre-, peak-, and 

post-stressor (facilitating the examination of biological reactivity during and after the 

stressor), this design precludes the examination of differences in immediate and prolonged 

biological emotional reactivity. This particular biological index of emotional reactivity may 

be more useful for examining differences in overall emotional reactivity and recovery than 

differences in the time course of emotional reactivity in response to ongoing emotional 

stimuli. Future research should include other biological indices of emotional reactivity that 

may be more sensitive to change in response to the duration of stressor exposure, such as 

affective startle eye-blink response [117] and amygdala blood oxygen level-dependent 

response [116]. Additionally, given evidence that certain co-occurring symptoms may 

influence cortisol reactivity in BPD (with heightened reactivity observed only at low levels 

of PTSD symptoms [29] or high levels of dissociation [30]), future research should assess 

the impact of these and other co-occurring symptoms on biological emotional reactivity in 

BPD and MDD.
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As for group differences in emotion dysregulation, consistent with both theory and past 

research [54,60,118], results revealed that BPD pathology was associated with greater 

emotion dysregulation across a broad range of domains compared to MDD pathology alone. 

Furthermore, the heightened emotion dysregulation found in BPD was particularly 

pronounced for the dimension of emotion dysregulation involving the control of impulsive 

behaviors in the context of emotional distress. These findings are in line with recent research 

underscoring the relevance of emotion-related impulsivity in particular in BPD pathology 

[54,118], and highlight the strong links between emotional and behavioral regulation within 

this population. Surprisingly, however, findings revealed no significant group differences in 

the behavioral measure of emotion dysregulation. These findings are inconsistent with past 

research indicating greater unwillingness to experience emotional distress on this measure 

among individuals with BPD [32,34]. The absence of group differences in Study 1 could be 

due to the use of a community sample wherein BPD and MDD pathology was likely less 

severe than would be found within a clinical sample. Conversely, the sample for Study 2 

was composed entirely of SUD patients in residential treatment. Studies have found that the 

unwillingness to experience distress may be a dimension of emotion dysregulation that is 

particularly relevant to SUD patients regardless of their co-occurring psychopathology 

[119,120]. Future research would benefit from comparing patients with BPD and MDD 

diagnoses to healthy comparison groups or comparison groups characterized by lower levels 

of psychopathology, similar to past studies which have demonstrated greater unwillingness 

among individuals with BPD [32].

Of note, several contradictory findings regarding the specific facets of emotional 

dysfunction unique to BPD, MDD, and/or their co-occurrence emerged between the two 

studies. In particular, in Study 1, it was the co-occurrence of BPD and MDD pathology (vs. 

heightened levels of either BPD or MDD pathology alone) that related to heightened levels 

of prolonged fear reactivity and emotion dysregulation. Conversely, in Study 2, the presence 

of BPD pathology in and of itself (with or without co-occurring MDD) was particularly 

salient with regard to emotional dysfunction, as individuals with BPD (with and without 

MDD) evidenced greater prolonged subjective emotional reactivity and reported greater 

emotion dysregulation than individuals without BPD (including those with MDD). This 

discrepancy may be due, in part, to the different samples and methods of assessing BPD and 

MDD pathology in these studies, with Study 1 examining heightened levels of BPD and 

MDD symptoms on self-report measures among community women and Study 2 examining 

threshold BPD and MDD diagnoses per se among SUD patients. Thus, individuals in the 

High BPD groups in Study 2 may have had more severe BPD pathology than those in the 

High BPD groups in Study 1, leading to a stronger relation between BPD and emotional 

dysfunction in Study 2 (as the presence of more severe BPD in these High BPD groups may 

have trumped the influence of other forms of pathology and dominated the clinical 

presentation; see reference [54]). In Study 1, on the other hand, the extent of the BPD 

pathology in the High BPD groups, albeit elevated, may not have been so severe as to 

completely dominate the clinical presentation, allowing for MDD pathology to exert an 

additive influence on emotional dysfunction.
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The possible impact of co-occurring SUD pathology on the patterns of emotional 

dysfunction in BPD and MDD observed in Study 2 also warrants discussion. Specifically, 

findings that the presence of a co-occurring SUD among individuals with BPD or MDD may 

increase the severity of these disorders [100,101] suggest that the levels of emotional 

dysfunction observed in this study may have been elevated relative to a non-SUD sample. 

Conversely, the heightened emotional dysfunction associated with SUD in general 

[78,102,103] may interfere with the ability to detect emotional dysfunction specific to BPD 

and/or MDD, lowering the magnitude of the observed relations relative to a non-SUD 

sample. In the absence of a non-SUD control group, the precise impact of this sample on the 

pattern of findings in this study cannot be determined. Future research examining patterns of 

emotional reactivity and emotion dysregulation in BPD, MDD, and their occurrence among 

individuals with and without a SUD is needed to disentangle the impact of a co-occurring 

SUD on emotional dysfunction in BPD and MDD.

Several limitations warrant consideration. First, the number of participants with BPD 

pathology in the absence of depressive symptoms was quite small in both studies, which 

may limit the generalizability of findings relative to the BPD-only group. This is reflective 

of the prominence of depressive symptoms in BPD [121], and the difficulty of obtaining 

“pure” samples of either BPD or MDD pathology [122]. Second, although analyses of 

cortisol reactivity controlled for several factors found to influence cortisol levels (e.g., time 

of day, time since last meal/caffeine), we did not assess for all relevant factors that may 

influence biological responding in general or cortisol reactivity in particular, including 

menstrual cycle phase, physical health, medication use, and dissociation [30, 123–125]. 

Failure to control for these factors may have impeded our ability to detect group differences 

in cortisol reactivity.

Third, the present research focused on brief assessments of a range of negative emotions. 

Future studies could expand this research by using more comprehensive measures of 

emotional responding across other emotional states (e.g., positive emotional states). Finally, 

although the present research aimed to disentangle the unique and additive effects of BPD 

and MDD pathology on emotional reactivity and emotion dysregulation, future studies 

should examine the influence of other relevant co-occurring disorders on emotional 

dysfunction in BPD and MDD, including SUD [102], avoidant personality disorder [35], and 

PTSD [126–129]. With regard to the latter, although our findings suggest that traumatic 

exposure does not influence patterns of emotional reactivity and emotion dysregulation in 

individuals with BPD and/or MDD, it is possible that the presence of a PTSD diagnosis 

might. Specifically, not only is a PTSD diagnosis associated with increased emotional 

reactivity and emotion dysregulation relative to traumatic exposure alone [130,131], the 

presence of PTSD pathology has been found to influence emotional reactivity and emotion 

dysregulation within BPD [29,132]. Future studies examining the influence of PTSD and 

other co-occurring disorders on patterns of emotional dysfunction in BPD, MDD, and BPD-

MDD co-occurrence are needed to further explicate the precise nature of emotional 

dysfunction in BPD and MDD pathology.
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5. Conclusions

The present research constitutes an important step forward in research on emotional 

dysfunction in BPD. Whereas burgeoning research has identified patterns of emotional 

dysfunction in BPD pathology relative to controls, there is a dearth of research 

differentiating emotional responding in BPD from other clinical conditions. Results of the 

present research suggest that individuals with heightened BPD pathology may exhibit 

greater prolonged negative emotional reactivity, particularly with regard to fear- and 

anxiety-related emotions, compared to individuals without clinically significant BPD or 

MDD features. Further, our findings suggest that the emotion dysregulation in BPD 

pathology may be larger in magnitude and/or scope than found in MDD pathology, and that 

BPD in particular may be associated with difficulties controlling behaviors when 

experiencing distress. Future research is needed to disentangle patterns of emotional 

reactivity in BPD and other frequently co-occurring psychiatric diagnoses, such as PTSD. 

Furthermore, investigation of the generalizability of our laboratory findings to real-world 

emotional responding is warranted and may elucidate clinically-relevant targets for 

intervention.
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