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Abstract

Borderline personality disorder (BPD) is a barrier to treatment, yet the relationship between BPD 

features and other psychopathology symptoms in a residential addictions treatment samples is 

understudied. Using a sample of adults enrolled in a residential drug treatment facility measured at 

baseline and 2–3 month follow-up, we examined the prospective relationship between BPD 

features and five indices of psychopathology: depression, anxiety, interpersonal sensitivity, 

hostility, and psychoticism, as well as psychopathology global severity. There was no effect of 

time on any of the forms of psychopathology, but females reported higher levels of BPD features, 

anxiety symptoms, and interpersonal sensitivity than males. A series of latent change score models 

indicated that BPD features predicted increases in all psychopathology scales at follow-up, while 

the reverse was not true. These results suggest that targeting BPD features in residential drug 

treatment facilities may reduce the emergence of new psychopathology in the short-term.
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Borderline personality disorder (BPD) is a debilitating condition characterized by instability 

in a number of domains, including interpersonal and affective functioning, self-concept, and 

cognition (American Psychological Association [APA], 2000). It is a disorder of particular 

concern, as those with BPD engage in elevated levels of problematic behaviors, including 

gambling, binge eating, reckless driving, substance use, non-suicidal self-injury, and suicide 

attempts (APA, 2000; Coid, Yang, Tyrer, Roberts, & Ullrich, 2006; Crawford et al., 2005; 
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Lenzenweger, Lane, Loranger, & Kessler, 2007; Torgersen, Kringlen, & Cramer, 2001). 

Moreover, those with BPD frequently present with comorbid psychopathology. BPD is 

associated with increased rates of anxiety, depression, dysthymia, antisocial personality, and 

substance use disorder (SUD) diagnoses (Becker, Grilo, Edell, & McGlashan, 2000; Grant et 

al., 2008; Pepper, Klein, Anderson, Riso, Ouimette, & Lizard, 1995; Trull, Sher, Minks-

Brown, Durbin, & Burr, 2000; Zanarini et al., 1998a; Zanarini et al., 1998b; Zimmerman & 

Mattia, 1999).

Of these comorbidities, the relationship between BPD and SUDs is among the strongest. 

Indeed, the prevalence of BPD in residential addiction samples and psychiatric settings 

ranges from 20% to as high as 61.5% (APA, 2000; Bornovalova et al., 2008; DeJong, van 

den Brink, Harteveld, van der Wielen, 1993; Grilo et al., 1997). Compared to those without a 

BPD diagnosis, people who meet criteria for BPD are 5 to 10 times more likely to meet 

criteria for a lifetime drug or alcohol dependence diagnosis, and are 2 to 3 times more likely 

to develop a new SUD diagnosis than those with other personality disorders (Grant et al., 

2008; Links, Heslegrave, Mitton, Vanreekum, & Patrick, 1995; Stepp, Trull, & Sher, 2005; 

Tragesser, Sher, Trull, & Park, 2007; Tragesser, Trull, Sher, & Park, 2008; Trull, Waudby, & 

Sher, 2004; Trull, Jahng, Tomko, Wood, & Sher, 2010). The issue of co-occurring disorders 

is a cause for concern, as those that meet criteria for BPD and a comorbid SUD exhibit a 

more severe and persistent course, higher rates of risk behavior and tertiary psychopathology 

(e.g., criminal, health risk, and suicidal behavior, anxiety, depression), worse treatment 

compliance, and elevated incidence of premature treatment termination and relapse than 

those diagnosed with BPD or a SUD in isolation (Bornovalova & Daughters, 2007; Darke, 

Ross, Williamson, Mills, Havard, & Teesson 2007; Gratz & Tull, 2011; Linehan et al., 1999; 

Links et al., 1995; Martinez-Raga, Marshall, Keaney, Ball, & Strang, 2002; Stone, 1990; van 

den Bosch, Verheul, Schippers, & van den Brink, 2002; Yen et al., 2003). Thus, BPD 

features are a barrier to the success of treatment. This is especially true for those with BPD 

in residential drug treatment centers, as these individuals have higher rates of comorbidity 

and greater treatment dropout (Tull & Gratz, 2012; Zanarini et al., 1998b).

Although the relationship between BPD and comorbid psychopathology in residential 

addictions samples is very well documented, two important limitations in this literature 

remain. First, this research has largely focused on long-term outcomes, such as relapse and 

treatment dropout (Bornovalova & Daughters, 2007; Darke et al., 2007; Linehan et al., 1999; 

Links et al., 1995; Martinez-Raga, Marshall, Keaney, Ball, & Strang, 2002; Stone, 1990; van 

den Bosch, Verheul, Schippers, & van den Brink, 2002; Yen et al., 2003). However, more 

proximal outcomes (e.g., depression, anxiety) in relation to BPD have been largely 

unexplored, despite the fact that they occur at rates ranging from 25% to 61% in residential 

treatment facilities and are 4.7 times more prevalent in addictions samples than in 

community samples (Hasin & Nunes, 1997; Huang et al., 2006; Kessler et al., 2003; Nunes, 

Sullivan, & Levin, 1997; Regier et al., 1990; Rounsaville et al., 1991). These findings have 

important implications for treatment settings, as many residential addictions facilities have 

begun to treat both SUDs and the comorbid psychopathology that may contribute to relapse 

(e.g., anxiety, depression; Harrison et al., 2008; Kosten, Rounsaville, Kleber, 1986; Moore, 

Young, Barrett, & Osborn, 2009; Willinger et al., 2002; Yong, Barrett, Engelhardt, & Moore, 

under review). It is possible that BPD features serve as an additional barrier to treatment due 
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to their impact on the maintenance of these forms of comorbid psychopathology. The answer 

to this question has direct clinical applications for residential addition treatment settings. 

Indeed, if BPD features are contributing to an increase in comorbid psychopathology, 

treatment facilities may benefit from utilizing treatments that specifically target BPD 

features.

More broadly, the stability of BPD features over 2–3 months in residential addictions 

settings remains unexplored. While research has shown that BPD features may be less stable 

in terms of severity and expression than previously thought (Grilo et al., 2004), it is 

important to replicate this pattern among those in treatment for SUDs. In addition, existing 

research has mainly examined the long-term (e.g., 1–5 year follow-ups) relationships 

between BPD and comorbid psychopathology (Gunderson et al., 2006; Links, Heslegrave, 

Mitton, Vanreekum, & Patrick, 1995; Stepp, Trull, & Sher, 2005; Tragesser, Sher, Trull, & 

Park, 2007; Tragesser, Trull, Sher, & Park, 2008; Trull, Waudby, & Sher, 2004; Zanarini, 

Frankenburg, Hennen, & Silk, 2003). Of course, it is important to understand the BPD-

psychopathology relationships over the course of several years. However, it is possible that 

the instability in functioning of those with BPD features may produce a distinct pattern of 

relationships in the shorter term, especially given the fact that BPD features and diagnoses 

can change in as little as 6 months (Grilo et al., 2004; Shea et al., 2002; Svartberg, Stiles, 

Seltzer, 2005). In other words, the instability in functioning for those with BPD features may 

lend itself to the development of psychopathology over a period of 4–5 years, but this 

possibility has yet to be tested with shorter time intervals.

Current Study

In the current study, we utilized a sample of men and women in a residential substance abuse 

treatment facility assessed at baseline and 2–3 month follow-up. First, we examined whether 

there were mean-level changes in BPD features and a number of psychopathological 

outcomes, including depression, anxiety, interpersonal sensitivity, hostility, and 

psychoticism, as well as an index of global severity, as a function of time and gender. 

Second, we used latent change score modeling to examine the relationship between initial 

levels of BPD and psychopathology and latent changes in their cross-lagged counterparts. 

As a function of recruiting participants from an active residential treatment setting, we 

predicted that mean levels of psychopathology and BPD features would decrease over time. 

Finally, consistent with previous research in community samples, we expected that BPD 

features would be longitudinally associated with greater changes in psychopathology and 

global severity (Grant et al., 2008).

Method

Sample

Participants included 235 adult (Mean age = 30.06; SD = 8.41) males and females (53% 

female) recruited at a residential substance abuse treatment facility in the greater Tampa Bay 

area. 69.4% of the participants identified themselves as Caucasian, 13.5% identified as 

Black/African American, and 17.1% identified as Hispanic/Latino. Most participants (66%) 

had a GED/high school diploma or below and 74.4% were reportedly single. Residents at the 
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facility were eligible for participation in the research protocol after completing the first 

phase of treatment and thus, had not been using any substances for at least two weeks. 

Participants were considered ineligible if they met criteria for psychosis on the Mini-

International Neuropsychiatric Interview for DSM-IV (MINI; Sheehan, et al., 1998), a semi-

structured clinical interview. Participants first completed the baseline assessment, and 

subsequently completed the follow-up session approximately 2–3 months later while still 

enrolled in the treatment program. There was a variable interval between assessment points 

due to participant availability (M = 58.83; SD = 27.63). To control for this variability the 

follow-up variables were conditioned on time by regressing each variable on the number of 

days between assessments. This procedure has been used successfully in previous 

longitudinal research (Bornovalova et al., 2009; Hicks, Durbin, Blonigen, Iacono, & McGue, 

2012). For each assessment, participants were compensated $20, which was deposited into 

their accounts at the facility. Assessments consisted of a battery of measures, both in survey 

and interview form by trained research assistants. The retention rate for follow-up was 79%. 

There were few differences between participants that completed both baseline and follow-up 

and those that completed only the baseline assessment in demographic variables (i.e., age, 

sex, marital/relationship status, ethnicity/race, SES, education) and psychopathology (ps > .

05). The one exception to this was hostility [t(1) = 2.98, p = .003], with participants that 

only completed baseline reporting higher hostility (M = 3.60, SD = 3.81) than those that 

completed both baseline and follow-up (M = 2.08, SD = 2.74).

Measures

Diagnostic Status—To assess diagnostic status for psychopathology the Structured 

Clinical Interview for DSM-IV Axis II Disorders (First, Gibbon, Spitzer, Williams & 

Benjamin, 1997) for BPD and the MINI for depression (lifetime and current major 

depressive disorder), and anxiety disorders (lifetime panic disorder, current post-traumatic 

stress disorder, current generalized anxiety disorder) were administered at baseline.1 Rates 

of psychopathology were high at baseline, with 51.3%, 19.2%, 52.0%, and 46.7% of 

participants meeting criteria for BPD, current depression, lifetime depression, and any 

anxiety disorder, respectively. Two independent raters coded all diagnostic interviews for 

reliability. The inter-rater reliabilities, or kappas (κs), ranged from .74–1.0.

The Minnesota Borderline Personality Disorder Scale (MBPD)—The MBPD was 

used to examine BPD features (Bornovalova, Hicks, Patrick, Iacono, & McGue, 2011). The 

MBPD is a validated measure of BPD features that was developed using 19 items from the 

Multidimensional Personality Questionnaire (Tellegen, 1982), a well-validated measure of 

normative personality traits. Prior work has shown that the MBPD is moderately to highly 

associated with known correlates of BPD, including alcohol and substance use disorders, 

major depressive disorder, anxiety disorders, eating disorders, interpersonal problems, 

impulsivity and antisocial behaviors (Bornovalova et al., 2011; Bornovalova et al., 2012; 

Rojas et al., 2013; Rojas et al., under review). Further, there is substantial support for the 

MBPD representing a dimensional measure of BPD features, as it has shown strong 

correlations with other well-established dimensional measures of BPD, including the 

1Diagnostic data were obtained solely at baseline.
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Inventory for Interpersonal Problems-BPD scale (IIP-BPD; Lejuez et al., 2003; Pilkonis, 

Yookung, Proietti, & Barkham, 1996), the Personality Assessment Inventory-Borderline 

scale (PAI-BOR; Morey, 1991), and with DSM-IV based BPD diagnostic interview (r = .

80–.89 with PAI-BOR and estimated PAI-BOR; r = .60–.66 with DSM-IV diagnostics; r = .

60 with IIP-BPD). These correlations are representative of both normative and clinical 

samples, including samples of substance users (Bornovalova et al., 2011; Bornovalova et al., 

2012; Rojas et al., 2013; Rojas et al., under review). Items were coded as either true (1) or 

false (0) and were summed to attain a final score. Internal consistency of the MBPD was 

high for baseline (Cronbach’s alpha = .74) and follow up (Cronbach’s alpha = .75), as was 

test-retest reliability (r = .70).

Brief Symptom Inventory—To measure multiple domains of psychopathology, we 

utilized the Brief Symptom Inventory (BSI; Derogatis, 1983). The BSI is a self-report 

measure consisting of 53 items that is used to assess psychological distress in nine different 

dimensions, including somatization, obsessive-compulsive, interpersonal sensitivity, 

depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism. The BSI 

has been shown to have high internal consistency and concurrent validity (Hathaway, & 

McKinley, 1951; Boulet and Boss, 1991). Items on the BSI are rated on 5-point scale that 

ranges from 0 to 4, with 0 signifying “never” and 4 “always”. One of the items on the 

anxiety subscale (“Feeling tense or keyed up”) and two on the hostility (“Feeling easily 

annoyed or irritated”, and “Having urges to beat, injure, or harm someone”) subscale 

overlapped with items on the MBPD (“There are days when I’m ‘on edge’ all of the time”, 

“Often when I get angry I am ready to hit someone”, and “Minor setbacks sometimes irritate 

me too much”). These items were removed from the anxiety and hostility scale, but not the 

MBPD to reduce the likelihood of obtaining inflated estimates of the association between 

the scales.

Given the similarity between the phobic anxiety, anxiety, somatization, and obsessive-

compulsive scales, a composite was created by summing the subscale scores. A principal 

components analysis was conducted to ensure that all constructs represented the same 

anxiety factor. All factor loadings for baseline and follow up were greater than .88. 

Similarly, there was conceptual overlap between the psychoticism scale and the paranoid 

ideation scale. The principal components analysis revealed that both variables loaded onto 

the same psychoticism factor at baseline and follow-up (all factor loadings > .94). These 

composites will be referred to as anxiety and psychoticism throughout the text. Internal 

consistency at baseline (Depression = .88; Anxiety = .96; Interpersonal Sensitivity = .87; 

Hostility = .80; Psychoticism = .87) and follow-up (Depression = .84; Anxiety = .94; 

Interpersonal Sensitivity = .80; Hostility = .80; Psychoticism = .86) was high.

Data Analytic Strategy

We first utilized a series of repeated measures analysis of variance (ANOVA) to examine 

mean-level change in all study variables over time by gender, while controlling for 

socioeconomic status (composite of income and education status) and age (see Table 1 for 

means and standard deviations). After examining change in psychopathology, a series of 

latent change score models were fitted in R using the statistical package OpenMx (Boker et 
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al., 2011) to examine the prospective relationships between baseline measures of BPD 

features and psychopathology and the changes that occur in these constructs across 

assessment points. This modeling technique allows one to examine the statistical properties 

of change in repeated measures assessments by removing the individual-level change in a 

construct that may be related to the initial level (McArdle, 2009). In other words, one is able 

to examine the effect of the initial level of one variable on a base-free measure of change in 

an alternative variable on a subsequent measurement occasion. A path diagram of the 

bivariate models utilized is presented in Figure 1.

We modeled a subsequent measurement (BPD T2) as the sum of an unobserved (latent) 

change variable (ΔBPD) and the initial value (BPD T1). By fixing the regression paths to 1, 

(i.e., BPD T2 = 1*BPD T1 + 1*ΔBPD), the latent change score (ΔBPD) is explicitly 

modeled as those sources of variation in the subsequent value (BPD T2) that are not 

identical to the initial value (BPD T1; McArdle & Nesselroade 1994). The b and f 
parameters in Figure 1 represent these regressions. The a and e parameters in Figure 1 define 

the variance of the initial values, while c and g represent the remaining error variance that 

contribute to the latent change scores (ΔBPD and ΔPsy). By adding a set of fixed unit values 

(=1) from the error to the latent change score (ΔBPD), we include the effect of the change 

score (ΔBPD) that is not accounted for by any part of initial scores (BPD T1) on the 

subsequent measurement (BPD T2). With this base-free measure of change, we examined 

the paths from the initial values (BPD T1 and Psy T1) to the unmeasured, latent changes 

(paths d and h in Figure 1). Each measure was also used as a single indicator for a latent 

variable at each time point, which included residualized error that was fixed to be equal 

across time 1 and time 2 scores. This allowed us to control for measurement error given the 

differences in reliability across the measure of BPD features and measures of 

psychopathology. Thus, we were able to disentangle the effects of two baseline 

measurements on a single subsequent measure of psychological functioning. This modeling 

technique allowed us to best represent the data and examine whether or not there were 

meaningful changes in psychopathology or BPD as a function of initial BPD features and 

psychopathology scores. Finally, we tested if these models fit differently for each gender, 

using a critical significance value of p < .01 due to conducting multiple tests of fit.

Results

Results from the repeated measures ANOVAs are presented in Table 2: there were no mean-

level changes in BPD features or any outcomes over time. Gender differences were observed 

for several variables (Table 2). Females were higher than males on BPD features and anxiety 

at both time points. Females were also higher than males on interpersonal sensitivity at 

follow-up, but not baseline. Effect sizes for all gender differences were in the moderate 

range. There were no gender × time interactions.

Next, across all latent change score models, there were no gender differences in model fit 

(all Δχ2(1) < 4.04, all ps > .01). Thus, a latent change score model was fit for each outcome 

in relation to BPD features with path weights estimated for the entire sample. Table 3 

presents the standardized estimates and standard errors for each parameter in our latent 

change score models by variable. The letters for each estimate represent the parameters 
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presented in Figure 1. Significance level was set to p<.01 in all of our models to account for 

the large number of parameter estimates included. Initial level of BPD features was 

negatively related to latent changes in BPD features across all models, as represented by 

parameter b. This result was consistent across all forms of psychopathology as well, with a 

negative relationship between initial level of psychopathology and latent change in 

psychopathology. These results suggest that those highest in BPD features and 

psychopathology experienced fewer changes in their maladaptive functioning between 

baseline and follow-up than did those with less severe psychological symptoms. In terms of 

initial levels of BPD features and psychopathology predicting changes in one another, all 

models provided evidence that BPD features longitudinally predict changes in 

psychopathology. On the other hand, none of the initial values for psychopathology 

longitudinally predicted changes in BPD features. In other words, those high in BPD 

features predicted greater changes in symptoms of comorbid psychopathology, while those 

low in BPD features had fewer changes in symptoms of comorbid psychopathology.

Discussion

The current study examined changes in BPD and psychopathology in an at-risk, residential 

addictions sample, as well as the longitudinal relationships between initial levels and 

changes in BPD and psychopathology. First, results indicated that rates of psychopathology 

remained stable over the follow-up period. This finding is consistent with research on the 

short-term temporal stability of the BSI subscales among healthy adults, which found no 

changes in subscale scores over time (Houghton et al., 2013). However, the lack of change in 

psychological symptoms is somewhat surprising, given that the participants were engaged in 

substance use treatment over the course of the assessment period, and drug treatment 

programs often alleviate secondary psychological distress (see e.g., Moos, Moos, & 

Andrassy, 1999). This particular treatment program may simply not be effective in 

delivering these benefits. Alternatively, participants enrolled in the current study may have 

been particularly unresponsive to treatment. Finally, consistent with previous reports, 

females had higher levels of BPD features, anxiety, and interpersonal sensitivity features 

than males.

The latent change score models revealed a pattern of interesting and consistent results. We 

found that across every one of the latent change score models BPD features at baseline 

longitudinally predicted changes in psychopathology. In contrast, none of the indices of 

psychopathology longitudinally predicted changes in BPD features. These findings suggest 

that the relationship between BPD features and psychopathology is unidirectional. In other 

words, BPD features are antecedents (as opposed to consequences) of symptomatic “flare-

ups”, or short-term, isolated changes in psychopathology (e.g., depression symptoms), over 

the short-term in residential drug treatment facilities. These findings are consistent with 

evidence from long term studies, which suggest that BPD features predict the emergence of 

other psychopathology symptoms over a 6-year period (Bornovalova, Arango, Hicks, 

McGue, & Iacono, 2012; Gunderson et al., 2004; Gunderson et al., 2006; Zanarini, 

Frankenburg, Hennen, Silk, 2003). It is possible that BPD features predispose individuals to 

an unstable psychopathological profile in the short-term, which contributes to more 

permanent changes in their psychopathological features. Lastly, there were no gender 
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differences in the latent change score models. These results suggest that while females and 

males might differ in their overall levels of psychopathology and pathological features, the 

relationships between indices of psychopathology and BPD features are largely consistent 

across gender.

Our findings from the latent change score models have clinical implications. In particular, 

results suggest that BPD features may function as a barrier to addictions treatment by 

facilitating flare-ups in psychopathology symptoms. This finding is consistent with previous 

work; for instance, a previous study reported that improvements in major depressive disorder 

were predicted by prior improvements in BPD features (Gunderson et al., 2004). Together, 

these results suggest that effective treatment of BPD features in addictions samples may lead 

to subsequent reductions in other forms of psychopathology and problem behavior. In turn, 

this may improve long-term outcomes such as resistance to relapse (Bradizza, Stasiewicz, & 

Paas, 2006). Alternatively, these results may suggest that symptoms of other forms of 

psychopathology are inherent in the BPD construct (e.g., suicidality and feelings of 

emptiness overlap BPD and depression), such that by treating BPD features, one is also 

treating problems characteristic of other disorders.

Despite the strong pattern of results, these findings are qualified by certain limitations. First, 

all data were obtained via self-report questionnaires. While self-reports for these constructs 

have been shown to represent levels of psychopathology accurately, research indicates that 

informant reports provide unique information in measuring Axis I and II psychopathology 

(Burt, Krueger, McGue, & Iacono, 2001; Burt, Krueger, McGue, & Iacono, 2001; Hopwood 

et al., 2008; Oltmanns & Turkheimer, 2009). Thus, future research would benefit from a 

multi-modal assessment (simultaneously collecting self-report, clinical interviews and 

informant reports) of BPD features and co-occurring psychopathology.

Second, these data were limited in that they were collected exclusively from adult 

participants (mean age = 30.06); as such, we cannot speak to questions of etiology or 

development. In other words, we are unable to determine whether BPD features or other 

types of psychopathology “came first”. Third, our sample only included waves of data at 

baseline and 2–3 month follow-up. While the results largely support a change in 

psychopathology as a function of BPD features in the short-term, future research would 

benefit from examining these changes using data collected at more than two time points. A 

sample with three or more occasions would allow one to determine the shape of change in 

these variables over the short-term, and would offer more predictive utility in examining 

change in psychopathology across various intervals of time.

Lastly, the data are limited in that the current measures differ in their psychometric – in 

particular, temporal stability - properties. Specifically, the items on the MBPD measure BPD 

features as a dispositional variable, whereas the BSI items ask participants to report on their 

psychopathology symptoms over the past week. These psychometric differences are 

reflected in the data, such that there is little variability and large stability in the MBPD and 

large variability and instability in the BSI subscales. This is a cause for concern, as it leaves 

little variance in the MBPD for the BSI scales to predict at follow-up. In other words, it is 

possible that, had measures with similar temporal stability been used, psychopathology 
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symptoms would have predicted an increase in BPD symptoms. For instance, symptom-

based measures of BPD (e.g., SCID-II, The Structured Interview for the DSM-III 

Personality Disorders) have stability coefficients that are comparable to coefficients of 

depression, anxiety, and other psychopathological features (Stangl, Pfohl, Zimmerman, 

Bowers, & Corenthal, 1985; Zanarini & Frankenburg, 2001). Future research would benefit 

from replicating these results with measures that ask participants to report on their symptom 

presentation across equal intervals of time.

Despite these limitations, the results provide important information regarding the 

observation of psychopathology over the short-term in a residential addiction sample. They 

offer important information in considering residential substance use treatment paradigms for 

those presenting with BPD features and comorbid psychopathology, particularly in 

understanding why some residents experience occasional psychopathology flare-ups. By 

using these results to modify current approaches to treatment in these samples, we may be 

able to greatly reduce the enormous healthcare burden of those presenting with this unique 

and problematic set of symptoms.
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Figure 1. 
A descriptive latent change score model representing longitudinal relationships between 

borderline personality disorder features (BPD) and latent changes (Δ) in psychopathology 

(Psy) at baseline (T1) and follow-up (T2). Parameters a through h were analyzed in our 

model. Standardized path estimates, standard errors, and significance for each form of 

psychopathology are presented in Table 3. Paths from the constant (triangle) represent mean 

estimates with a standardized value of zero and are not included in Table 3.
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