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Abstract

A goal of clinical trials is to identify unique baseline characteristics that can inform treatment
planning. One such target is emotion dysregulation (ED), which contributes to the maintenance of
co-occurring posttraumatic stress disorder (PTSD) and substance use disorder (SUD) and may be a
potential moderator of treatment response. We examined the moderating impact of ED severity on
treatment outcomes in an urban, socioeconomically disadvantaged, and racially/ethnically diverse
sample with complex trauma and severe SUDs. Participants with co-occurring PTSD and SUD
(PTSD+SUD) were randomized to Concurrent Treatment with Prolonged Exposure (COPE, n=
39), Relapse Prevention Therapy (RPT, n= 43), or an active monitoring control group (AMCG, n
= 28). Baseline ED severity moderated treatment outcomes such that high ED was associated with
greater reduction in PTSD severity among those who received COPE relative to RPT and AMCG.
In contrast, low ED was associated with greater reduction in substance use among those in RPT
relative to COPE and AMCG. Implications for individualizing and optimizing treatment selection
for PTSD+SUD are discussed.
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Posttraumatic stress disorder (PTSD) is a highly debilitating disorder affecting 6.8% of
American adults age 18 and older in their lifetime (Kessler, 1995). For individuals with
substance use disorders (SUD), the likelihood of PTSD is magnified. When compared to
those without SUD, those with SUD have greater current (25-42%) and lifetime (36-50%)
PTSD prevalence rates. A host of negative consequences accompany comorbid PTSD and
SUD (PTSD+SUD). Those with PTSD+SUD suffer from more severe symptomatology,
early treatment drop-out, and increased chances of relapse than their non-traumatized
counterparts (Norman et al., 2012).

Although empirically-supported treatments exist for PSTD+SUD, (Back et al., 2014; Foa et
al., 2013; van Dam, Vedel, Ehring, & Emmelkamp, 2012), this population is associated with
significant unmet therapeutic needs. Nearly half continue to meet criteria for PTSD
following cognitive behavior therapy (Bradley, Greene, Russ, Dutra, & Westen, 2005) and a
majority of patients with SUD (60-75%) misuse substances after treatment (Dutra et al.,
2008). While effective treatments have been identified, less is known about what
intervention works best for whom (Hien et al., 2015). In order to advance treatment efficacy
and provide an empirical basis for targeted PTSD+SUD treatment referrals, research must
identify the fundamental moderators of validated therapies. One of the ultimate goals of
randomized controlled trials (RCTs) is to recognize who should get the treatment under
examination (Kraemer, 2016). Among those with PTSD+SUD, emotional dysregulation
(ED) is one key potential treatment moderator. ED varies across patients and can cause
significant clinical management issues such as emotional lability and even suicidal gestures
(e.g., Cloitre, Miranda, Stovall, & Han, 2005; Lanius et al., 2010).

1.1 Therole of ED in PTSD+SUD

Prevailing models of PTSD have defined it as primarily a fear-based disorder. Interventions
efforts have focused on ameliorating disturbances found in the fear conditioning and
extinction networks. However, a growing body of research suggests that in addition to
pathological fear, regulation of other emotional responses (e.g., anger, shame, and guilt) may
be central to the development, maintenance, and treatment of trauma-related disorders
(Resick & Miller, 2009; Saraiya & Lopez-Castro, 2016). Emotion regulation is broadly
defined as the ability to monitor, assess and modulate emotional reactions, particularly in the
context of goal-oriented behavior (Gratz & Roemer, 2004). In turn, ED is understood as
difficulties across a multidimensional range of processes: (a) limited awareness and
understanding of emotions, (b) difficulty accepting negative emotions, (c) inability to control
impulsive behaviors in the context of emotionally distressing experiences, (d) limited use of
situationally-appropriate emotion regulation strategies, and (e) inability to engage in goal-
directed behaviors when distressed (Gratz & Roemer, 2004; Gratz, Tull, Matusiewicz,
Breetz, & Lejuez, 2013). Several pathways have been hypothesized for the role of ED in
PTSD including ED as a consequence of fear conditioning or ED as a vulnerability that
contributes to the development and maintenance of PTSD (Lanius et al., 2010). A positive
empirical association between ED and PTSD has been established (Seligowski, Lee,
Bardeen, & Orcutt, 2015) and evidenced in a diverse set of populations, settings, and trauma
types (Ehring & Quack, 2010; O’Bryan, McLeish, Kraemer, & Fleming, 2015; Tull, Barrett,
McMillan, & Roemer, 2007; Weiss, Tull, Viana, Anestis, & Gratz, 2012).
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Research has suggested that ED may be the underlying vulnerability linking PTSD and SUD
(Wolff et al., 2016). In populations who abuse substances, deficits in emotion regulation
correlate with and predict PTSD diagnosis and symptom severity as well as mediate the
association between PTSD severity and the use of substances as a coping mechanism
(McDermott, Tull, Gratz, Daughters, & Lejuez, 2009; Tull et al., 2007; Weiss et al., 2012).
Moreover, ED at the time of trauma exposure has been shown to moderate the relationship
between PTSD symptoms and substance use, further suggesting its critical role within PTSD
+SUD development and progression (Tull, Bardeen, DiLillo, Messman-Moore, & Gratz,
2015; Weiss, Tull, Anestis, & Gratz, 2013).

For those with PTSD+SUD, ED may fuel compulsive substance use in response to trauma-
related cues and associated psychological distress (Hien, Litt, Cohen, Miele, & Campbell,
2009). In the short run, substance use may be reinforced by its reduction of PTSD-related
distress and its regulation of trauma-cued emotions. In the long run, a vicious cycle emerges
whereby chronic substance use worsens PTSD symptomatology. Given the pre-existing ED
vulnerabilities, substance use is then perpetuated to further soothe painful emotions. Beyond
a general model of ED’s influence on PTSD+SUD, a number of studies have implicated
specific disrupted dimensions of emotion regulation in the relationship between traumatic
stress and substance misuse. Due in part to differences in settings and samples of PTSD
+SUD research, findings have differed as to which particular facet of ED is most critical to
the association between PTSD and SUD. In a sample of 42 individuals with PTSD and
cocaine dependence receiving inpatient treatment, the ED dimension of difficulties
controlling impulsive behaviors was the mechanism through which PTSD symptoms were
associated to trauma-related and cocaine cues (Tull et al., 2016). In turn, Goldstein et al.
(2017) examined a sample of 260 women with PTSD and alcohol dependence (AD) and
found the dimension of difficulty engaging in goal-directed behavior when emotionally
distressed fully mediated the association between PTSD and AD, above and beyond other
components of ED.

1.2 Impact of ED on Treatment Response

Efforts have been made to characterize the specific impact of ED on PTSD treatment
response and outcome (Boden et al., 2013; Miles, Smith, Maieritsch &Ahearn, 2015; Price,
Monson, Callahan, & Rodriguez, 2006). To date, such studies have yielded a complicated
picture. In part due to variations in methodologies and divergent conceptual and operational
definitions of the construct, emotion regulation as a predictor of PTSD change in treatment
has proven difficult to consistently demonstrate. For example, in a sample of Afghanistan
and Iraqg veterans who received cognitive processing therapy, Miles et al. (2015) examined
the link between fear of emotions and posttreatment PTSD severity and encountered a
complex, multidimensional relationship. More baseline fear of anxiety was significantly and
positively associated with PTSD avoidance symptoms and predicted treatment drop-out;
however, greater baseline fear of anger predicted lower PTSD symptoms following
treatment. In a veteran sample receiving an intensive day treatment PTSD intervention,
improvements in emotion regulation were correlated to, but not predictive of changes in
PTSD (Price et al., 2006). Conversely, a prospective study of PTSD residential treatment for
veterans found that pre-to posttreatment changes in the maladaptive emotion regulation
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strategy of expressive suppression predicted lower PTSD symptomatology at posttreatment
(Boden et al., 2013).

Resting on the assumption that basic emotional resources must be in place to benefit from
traditional PTSD interventions, ED has also been implicated as one of the factors limiting
the effectiveness of empirically validated interventions (Zlotnick et al., 1997). Since
cognitive behavioral treatments involving prolonged exposure (PE) demand confrontation of
intense emotional memories, specific concerns have been raised that these types of
treatments may potentially overwhelm individuals who present with compromised emotion
regulation (Ford, Steinberg, Hawke, Levine, & Zhang, 2012). In response, phase-based
treatments have been developed wherein emotional and interpersonal deficits are addressed
prior to exposure work (Cloitre et al., 2009). Findings from several RCTs have supported a
phase-based approach with evidence of less treatment drop-out and more PTSD symptom
amelioration than standard treatment without preliminary emotion regulation training
(Bryant, 2010, 2011; Cloitre et al., 2011). Such findings underscore that for patients
struggling with ED, treatments with PE alone may limit successful outcomes. In contrast, a
recent study comparing treatment with sertraline to PE found that individuals with and
without child abuse (the former presumed to be associated with greater ED than the latter)
had significant and equivalent improvements in both PTSD and ED domains (Jerud et al.,
2014) regardless of treatment type.

For individuals undergoing treatment for PTSD+SUD, recovery is complicated by complex
trauma histories, other comorbid mood or anxiety disorders, and multiple life burdens
(Najavits & Hien, 2013). Moreover, ED is likely to be more severe in populations with
PTSD+SUD than those diagnosed with either PTSD or SUD alone (Weiss et al., 2013).
Despite its salience to the treatment of comorbid addictions and PTSD, few studies have
explored the impact of ED on an individual’s capacity to make use of PTSD+SUD
interventions. What is known is that ED contributes to the historically low engagement and
retention rates of PTSD+SUD treatments (Westphal, Aldao, & Jackson, 2017). For some
with PTSD+SUD, the real or feared expectation of facing trauma memories and related
emotions may be overwhelming and lead to premature drop-out or termination. In support of
ED’s unique influence, Tull et al. (2013) examined the role of emotion regulation in
treatment attrition and found that males with current PTSD+SUD completed less residential
substance abuse treatment if they had low distress tolerance.

1.3 Study Rationale and Hypotheses

To date, no RCT for PTSD+SUD has examined ED as a moderator of treatment outcomes.
In a recently completed RCT for individuals with PTSD+SUD, Ruglass et al. (2017)
compared an integrated, exposure-based treatment (Concurrent Treatment with Prolonged
Exposure [COPE]; Back et al., 2014) to cognitive behavior therapy for substance
dependence alone (Relapse Prevention Therapy [RPT]; Carroll, 1996). Both treatments were
associated with significant benefits in PTSD and SUD domains. Although the difference
between COPE and RPT was not significant in the whole sample, the subset of participants
with full (versus subthreshold) PTSD demonstrated significantly greater reduction of PTSD
severity (measured by the Clinician Administered PTSD Scale) in COPE relative to RPT. At
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end-of-treatment, COPE and RPT demonstrated greater reduction in mean PTSD symptom
severity relative to an active monitoring control group (AMCG; COPE-AMCG = -34.06,
p<.001; RPT-AMCG = -22.58, p=.002). Both treatments were superior to AMCG in
reducing use of primary substance in the past seven days (COPE-AMCG =-0.97, p= .01,
RPT-AMCG = -2.07, p<.001). The present study was a secondary analysis of the
aforementioned (clinicaltrials.gov #NCT01365247, Ruglass et al., 2017). We specifically
examined ED as a moderator of treatment and compared impact on PTSD and SUD
outcomes by treatment type. To determine potential indications for treatment matching, we
examined whether overall ED at baseline moderated treatment effects on PTSD symptoms
and substance use, comparing patients receiving COPE to RPT as well as an active
monitoring control group. We hypothesized a priori that deficits in emotion regulation would
emerge as a significant treatment moderator of both outcomes. Given the lack of previous
treatment research regarding the impact of ED on PTSD+SUD outcomes, we refrained from
a directional prediction.

2.1 Recruitment and Procedures

Participants were recruited through advertisements and outpatient referrals from community-
based substance abuse treatment programs in New York City between September 2008 and
January 2014. Written informed consent was collected prior to baseline assessment.
Inclusion criteria were: 1. Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision (DSM-IV-TR; American Psychiatric Association, 2000) criteria for
full PTSD, or subthreshold PTSD (Grubaugh et al., 2005). Subthreshold PTSD is defined as
meeting Criteria A (exposure to a traumatic stressor), B (re-experiencing symptoms), either
C (symptoms of avoidance and/or numbing) or D (increased arousal symptoms), E
(symptom duration of at least 1 month), and F (significant distress or impairment of
functioning); and 2. DSM-IV-TR criteria for lifetime alcohol or substance dependence plus
substance use in the prior 3 months. Exclusion criteria were: 1. Psychotic, schizoaffective or
bipolar disorder; 2. Current severe depression or significant suicide risk (ideation without
plan was not an exclusion); 3. Participation in PTSD-specific treatment; 4. Commencement
of anxiolytic, antidepressant, or mood stabilizing medications within the 8 weeks prior to
study participation; and 5. Cognitive impairment as identified by a score of >21 on the Mini
Mental Status Exam (Folstein, Folstein, & McHugh, 1975). The institutional review board of
the City College of New York approved all procedures. Detailed descriptions of all study
procedures including randomization, the interventions and fidelity, and data collection are
described in Ruglass et al. (2017).

2.2 Interventions

The two manualized study psychotherapy treatments consisted of 12 individual weekly
sessions lasting 90 minutes.

COPE integrates the empirically supported models of PE for PTSD (Back et al., 2014; Foa,
Hembree, & Rothbaum, 2007) and RPT for SUD (Carroll, 1998; Marlatt & Donovan, 2005).
COPE begins with psychoeducation about the relationship between PTSD and substance
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misuse. To address behavioral avoidance and fear associated with trauma memories, in-vivo
and imaginal exposures are conducted. For the treatment of SUD, relapse prevention
strategies are incorporated into each 90-minute session. In-session imaginal narratives were
audio-recorded for daily listening between study appointments. Participants logged their
weekly progress of exposure exercises, substance use cravings, and use of coping skills.

RPT (Carroll, 1998; Marlatt & Donovan, 2005) is a cognitive behavioral intervention for
SUDs that focuses on the acquisition of coping strategies to manage situations that increase
risk of substance use relapse. Coping strategies are acquired through psychoeducation, role-
plays and active problem-solving exercises combined with at-home assignments all geared
towards increasing participants’ self-efficacy in preventing relapse.

The active monitoring control group (AMCG) participants met weekly with research
assistants to complete self-report measures, urine toxicology, alcohol breathalyzer, and
confirm general health and safety.

2.3 Measures and Constructs

Age, sex, race/ethnicity, education, employment pattern, and income were collected during
the baseline interview. The Structured Clinical Interview for DSM-IV for Axis | Disorders
(SCID; First, Spitzer, Gibbon, & Williams, 2002) was used to assess alcohol and substance-
related diagnoses and age of onset, as well as the presence of other current or past anxiety,
mood, or psychotic disorders. The Clinician-Administered PTSD Scale (CAPS; Blake et al.,
1995) was used at baseline to diagnose PTSD.

At each weekly visit including baseline, randomization, and sessions 1 through 12 of
treatment, the modified PTSD Symptom Scale Self-Report (MPSS-SR; Falsetti, Resnick,
Resick, & Kilpatrick, 1993) was utilized to assess the past 7 days of self-reported PTSD
symptom severity. The MPSS-SR yields a total score comprised of the sum of frequency and
intensity ratings of each of the 17 DSM-1V-TR PTSD symptoms. Psychometric studies of
the MPSS-SR with similar comorbid PTSD+SUD treatment samples demonstrate its high
concurrent validity with the CAPS, and suggest it is a reliable tool for monitoring PTSD
symptoms (Ruglass, Papini, Trub, & Hien, 2014).

Primary substance diagnosis was based on the number of dependence criteria from the SCID
and level of use in the past month. The Substance Use Inventory (SUI; Weiss, Hufford, &
Najavits, 1995) is a self-report measure of past 7 day primary substance use (as identified by
the SCID) frequency and quantity and was collected weekly during treatment confirmed
with urine testing.

In order to maximize power necessary to detect moderation effects, the current study used
self-reported measures of PTSD symptoms and days of primary substance use (urine
confirmed) assessed weekly throughout the course of treatment. Clinician-assessed
symptoms for the main outcomes are reported in Ruglass et al. (2017).

ED was measured with the Difficulties in Emotion Regulation Scale (DERS; Gratz &
Roemer, 2004). The DERS is a 36-item self-report measure developed to assess clinically
significant difficulties in emotion regulation. DERS items reflect difficulties within various
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dimensions of emotion regulation: (a) awareness and understanding of emotions; (b)
acceptance of emotions; (c) ability to engage in goal-directed behavior and refrain from
impulsive behavior when experiencing negative emotions; and (d) access to emotion
regulation strategies perceived as effective. Responses range from 1 to 5 with higher scores
indicating greater difficulties in emotion regulation. Total DERS has been found to have
good test-retest reliability (= .88) and high internal consistency (a = .93); the subscales
also have high internal consistency (i.e., Cronbach’s a > .80 for each). Preliminary findings
suggest adequate construct and predictive validity (Gratz & Roemer, 2004; Sloan & Kring,
2007).

2.4 Statistical Analyses

Results

We examined the moderating impact of overall ED at baseline (DERS total score) on within-
treatment change in PTSD symptom severity and days of primary substance use. Following
the intent-to-treat principle, we used generalized linear mixed models (GLMM, (Stroup,
2012) which can estimate missing data so that all participants can be included in the
analysis. Outcome distributions and respective link functions were specified to be consistent
with the main outcome analyses of this trial (i.e., normal for MPSS-SR total score, and
negative binomial for days of use). Models included fixed effects of group (COPE, RPT, or
AMCG), time (coded as a continuous variable that included all measurement time points
from baseline to end of treatment), ED (DERS total score), and all interactions between
these variables, as well as random intercepts to account for individual differences in baseline
values of the outcome measures. Model fixed effects were examined by first looking at the
highest order interactions. To aid in the interpretation of interactions that were significant at
the p< .05 level, we report test statistics along with estimates and 95% confidence intervals
(CI) for subsequent comparisons. When treatment played a role in an interaction, we
calculated unstandardized mean differences with 95% CI of the pairwise comparisons
between the three treatment groups at different levels of the other variables in the
interaction. These unstandardized mean differences provide interpretable estimates of effect
sizes in original units of measurement (i.e., difference in number of points in the MPSS-SR
for the PTSD outcome, and difference in the number of use days for the SUD outcome).
IBM SPSS version 22 was used to conduct all analyses.

3.1 Baseline characteristics

There were no significant differences among groups in key demographics and baseline
PTSD, substance use, and ED (see Table 1). Participants were between the ages of 23 and 64
(M = 45), mostly men (64%), and most self-identified as Black/African American (59%).
The average number of days of substance use in the week prior to baseline was 3.93. The
mean PTSD severity score on the MPSS-SR was 54.50 (SD = 24.16) and mean total score
on the DERS was 90.00 (5D = 22.32). Recruitment and study flow are presented in the
CONSORT diagram (Figure 1). Examination of baseline correlations between DERS and
measures of PTSD severity and days of primary substance use revealed that baseline DERS
was positively correlated with PTSD severity (r= .44, p< .001) and negatively correlated
with days of primary substance use (r=-.21, p=.03).
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3.2 Baseline ED as a moderator of treatment effect

The three-way interaction between group, time, and DERS total was significant in the model
of PTSD outcome, A2,968) = 8.95, p<.001, and in the days of primary substance use
model, A2,957) = 3.74, p=.02. To aid in the interpretation of these three-way interactions
(Aiken, West, & Reno, 1991), each model was refit and plotted with DERS total scores
centered either one standard deviation above or below the mean (A7/=90.00, SD = 22.33,
High DERS=112.33, Low DERS = 67.68). This approach allows the examination of DERS
score as a continuous moderator, and has been recommended over approaches that
dichotomize continuous moderators such as median splits or dividing the sample based on a
cutoff, which can result in loss of information, reduction of statistical power, and misleading
results (MacCallum, Zhang, Preacher, & Rucker, 2002). For each model, the entire sample is
retained, and the statistical properties of the overall model’s fixed effects are identical.
However, changing the centering of the moderating variable provides estimates that reflect
what the treatment effects are when ED is low or high. Similarly, time was re-centered to
provide estimates at the beginning and end of treatment. Model estimated means and
confidence intervals for all outcome measures at baseline and end of treatment are reported
in Table 2. This table provides estimates of models centered at high and low ED, but note
these do not represent a “split” in the sample (just as the estimates for baseline and end-of-
treatment do not reflect a split, but rather how the outcome varies as a function of time).

3.3 PTSD Outcomes

For participants with low DERS, the PTSD outcome (Figure 2) was not significantly
different among COPE and RPT. For those with high DERS, PTSD symptom severity at end
of treatment was lower for COPE relative to RPT, M difference = -17.26, 95% C/[-32.98,
-1.55], #(968) = 2.16, p= .03, COPE relative to AMCG, Mdifference = —47.83, 95% C/
[-69.83, —25.83], #968) = 4.27, p<.001, and RPT relative to AMCG, M difference =
-30.56, 95% C/[-54.55, —6.58], {968) = 2.50, p=.01. In addition to the significant
differences between each treatment group and the control condition at end-of-treatment, the
17-point difference in mean PTSD symptom severity between COPE and RPT for the high
DERS group was also clinically significant (Weathers, Keane, & Davidson, 2001). However,
it is important to interpret these mean differences in the context of the wide confidence
intervals, which are reflective of the broad range of outcomes in this trial that recruited
participants with full and subthreshold PTSD.

3.4 Primary Substance Use Outcomes

For low DERS, the days of primary substance use outcome (Figure 3) was significantly
lower for RPT relative to COPE, Mdifference = —-1.15, 95% C/[-2.15, —0.15], {957) =
2.26, p=.02, and RPT relative to AMCG, M difference = —2.35, 95% C/[-3.49, —-1.20],
#957) = 4.02, p<.001, but not significantly different between COPE and AMCG. For high
DERS, days of primary substance use at end of treatment was lower for each of the
treatment groups relative to control, COPE-AMCG = -1.46, 95% C/[-2.70, —0.21], £957)
=2.30, p=.02, RPT-AMCG=-1.29, 95% C/[-2.56, —0.02], #957) = 1.99, p=.047, but not
significantly different between COPE and RPT. For participants in the low DERS group, the
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statistically significant difference between RPT and COPE represented a reduction of 1.15
additional days of use per week (16%) by end-of-treatment.

Discussion

4.1 Overview of Findings

Disruptions in emotion regulation are evident in both PTSD and SUD and have been shown
to complicate treatment response for each disorder (Fox, Hong, & Sinha, 2008; Price et al.,
2006). For many patients, ED is one of the more significant clinical challenges to manage
and represents the underlying convergence of biological, developmental and interpersonal
components of this comorbidity (e.g., Lanius et al., 2010; Norman et al., 2012). The present
secondary analysis demonstrates that individual differences in baseline ED significantly
moderated the outcomes of therapies designed to help patients learn cognitive and
behavioral skills to reduce their substance use and PTSD symptoms. Furthermore, the
current study provides indications for treatment matching by degree of emotion regulation
difficulties. Without taking baseline level of ED into consideration, Ruglass et al. (2017)
showed that those who received either COPE or RPT demonstrated statistically significant
improvements in both PTSD and SUD outcomes when compared to the control group. The
present study’s examination of baseline level of ED as a moderator revealed indications for
differential treatment selection. In line with our hypothesis, ED moderated treatment effects
for both the PTSD and SUD outcomes, but in different ways depending upon outcome.

4.2 Findings for PTSD outcomes

By the end of treatment, intervention group differences were not observed in the PTSD
outcome among those with low ED. In contrast, participants with high ED who received
COPE showed greater reduction in PTSD symptoms than those with high ED who received
RPT or AMCG. These findings run counter to the reported concerns of applying processing
therapies to emotionally dysregulated clients (e.g., Ford et al., 2012; Zlotnick et al., 1997).
Our results suggest that treatments like COPE, which focus on processing trauma-related
memories and emotions and reducing avoidance behaviors, may be critical in helping such
patients decrease PTSD. COPE may have provided more targeted treatment for patients with
self-regulation difficulties by offering specific skill building approaches to address their ED.
COPE sessions focused on therapeutic activities such as identifying PTSD symptoms
clusters (hyperarousal, avoidance and numbing, and trauma memory re-experiencing) and
then directly linking PTSD symptoms to substance use triggers. Such labeling and
psychoeducation may have increased awareness and understanding of emotions to the high
ED group. Similarly, conducting in-vivo and imaginal exposure involved the routine practice
of distress tolerance. In contrast, those with low ED did not show a differential treatment
effect between COPE and RPT. This may be explained by COPE and RPT sharing the
common emotion regulation skill-building components of self-monitoring and enhancing
cognitive and behavioral strategies for emotional management. Also, those with low ED may
not have needed extensive emotion regulation skill training, as they may have had higher
functioning to begin with. This speculation is consistent with the fact that those with low ED
had fewer PTSD symptoms at baseline. These data further support the benefit of RPT on
PTSD symptoms for individuals who self-report adaptive emotion regulation strategies.

J Anxiety Disord. Author manuscript; available in PMC 2018 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hien et al. Page 10

4.3 Findings for SUD outcomes

With regard to substance use outcomes, a different picture emerged. Whereas those with
high ED did not differ in their days of substance use by active treatment type (COPE vs.
RPT), participants in the RPT group with low ED showed significantly fewer days of use
than those in the COPE group with low ED (although on average the reduction was 1.15
days of use). For those with comorbid PTSD and adaptive emotion regulation strategies,
RPT may be considered a reasonable choice to impact substance use outcomes. This finding
is supported by existing literature on treatment for substance use (without taking PTSD
comorbidity into consideration). Pervasive difficulties with emotion regulation have been
documented in individuals seeking SUD treatment (e.g., Fox, Hong, & Sinha, 2008;
McDermott et al., 2009). When ED was examined as a moderator of outcomes, pre-
treatment level of ED was significantly associated with SUD treatment response. Those
individuals with lower ED at baseline benefited more from treatment targeting their
addictions than those with higher ED. For those with higher ED, adjunctive interventions
(e.g., pharmacotherapy or emotion regulation skills training like Dialectical Behavior
Therapy) could be important precursors of substance abuse treatment to allow patients to
achieve maximum benefit from their PTSD+SUD treatments.

4.4 Clinical Implications

Taken together, the findings that baseline difficulties with emotion regulation moderated
treatment effects informs the direction of ongoing efforts to individualize and optimize
treatment selection for individuals with PTSD+SUD. Despite the fact that the majority of
participants presented with complex trauma (i.e., early and multiple childhood sexual and
physical abuse, ongoing lifetime interpersonal violence, severe substance use, and other
psychiatric comorbidities), baseline ED level still differentiated how participants improved
in terms of best treatment type. The indications provided by this study suggest that for
patients with PTSD+SUD who present at baseline with few difficulties in emotion
regulation, a standard cognitive behavioral therapy without an exposure-based component
(RPT) could be effective in alleviating SUD and PTSD symptoms. In turn, for those with
significant emotion regulation deficits, COPE, which introduces an emotional processing/PE
component, could be the better treatment choice. During assessment and treatment planning
stages, our study results underscore the clinical importance of attunement to the variation in
regulatory capacities available to patients with PTSD+SUD.

4.5 Relationships between ED and PTSD+SUD severity

ED had a moderate positive association with baseline PTSD severity (/7=.44, p<.001) and a
weak negative association with baseline days of substance use (R=-.21, p=.03). These
complex relationships suggest that COPE differentially benefited participants with high ED,
high PTSD symptoms, and low substance use on the PTSD outcome. In turn, RPT
differentially benefited participants with low ED, low PTSD severity, and high substance use
on the substance outcome. Since baseline values of the outcome measures were included in
the models, results revealed that variation in baseline ED accounted for a moderation of the
treatment effect over and above variation in the baseline differences in PTSD or substance
use severity.
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4.6 Study Limitations and Future Directions

One of the strengths of the present study was its relative heterogeneity in PTSD+SUD
symptomatology, trauma exposure, gender, and race/ethnicity. This heterogeneity affords
substantial ecological validity for a clinical population often excluded from RCTs. Several
limitations also bear mentioning. Emotion regulation was assessed through self-report alone.
It was thus susceptible to both generic self-report issues (such as response bias) and
limitations more specific to ED (such as difficulties in the ability to recognize or describe
emotional experiences). Nevertheless, the study used the DERS which has robust
psychometric properties and is one of the most widely employed ED measures in
contemporary research (Seligowski et al., 2015). As a next step, future investigations should
consider integrating behavioral and physiologic assessment for a more comprehensive record
of emotion regulation. We also did not collect participant ED data priorto the onset of their
PTSD and SUD, so we were unable to determine whether ED was a preexisting vulnerability
or a product of trauma and addiction. Fine-grained, temporal analysis of the relationship
between trauma exposure, substance use, and self-regulation, measured ideally with
psychophysiologic measures in addition to self-report, remains critical to furthering our
knowledge of PTSD+SUD.

Study attrition was high yet in line with other PTSD+SUD and SUD-only treatment studies
(e.g., Resko & Mendoza, 2012). Since those who remained in treatment may have been more
motivated than non-completers, our findings may not generalize to individuals who dropped
out. Sample size and attrition rates also affected study power and scope. Factors like trauma
type or substance use class that may have interacted with ED and influenced outcomes were
not examined. These, along with the role of specific ED dimensions and the impact of
treatment upon them, are valuable avenues for future work.

Participants showed a broad range of DERS total scores. In contrast to a moderate and
positive relationship with baseline PTSD severity, we found a weak, negative correlation
between participants’ self-report of ED and their baseline substance use. In this sample of
individuals with chronic SUD and comorbid PTSD, less difficulties with emotion regulation
was associated with more substance use in the seven days prior to treatment. This findings
appears discrepant with evidence in support of a positive relationship between deficits in
self-regulation and substance abuse problems (Aldao, Nolen-Hoeksema, & Schweizer,
2010). This may be indicative of a clinical phenomenon specific to PTSD+SUD wherein the
self-perception of possessing adaptive emotion regulation strategies is associated with more
problematic use. Alternately, this inverse relationship may be an artifact of measurement; the
current study employed a count of use days in the past seven to represent SUD severity. A
larger window of time or other measures of SUD severity such as quantity of substance use
or SCID symptom count/severity may have provided us with more data to corroborate this
finding. In conclusion, the post hoc nature of these interpretations warrants further, direct
investigation of the dynamics of self-regulation and addiction. Nonetheless, the study’s
findings indicate that despite the possibility of an inverse relationship with SUD at baseline,
the availability of emotion regulation skills is significant for how PTSD+SUD treatments
affect PTSD and substance misuse.
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4.7 Conclusion

The present study provides evidence that advances the field of PTSD+SUD treatment by
demonstrating that baseline individual differences in ED moderated treatment outcomes
differentially by treatment type and symptom domain. This is a critical step for the
development of treatment-matching protocols and other personalized medicine strategies.
Our secondary analysis suggests that taking difficulties in emotion regulation into
consideration can facilitate efforts to individualize and optimize treatment pathways for
PTSD+SUD.
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Highlights
. Emotion dysregulation (ED) has been associated with PTSD and substance
use disorders (SUD).
. ED moderated response to integrated, prolonged exposure treatment for

PTSD/SUD (COPE, Concurrent treatment of PTSD and Substance Use
Disorders Using Prolonged Exposure, Back et al., 2017).

. Those with high ED showed more PTSD improvement in COPE compared
with relapse prevention for SUD.

. Those with low ED showed more SUD improvement in relapse prevention for
SUD compared with COPE.

. Findings suggest ED may serve as a treatment matching variable for PTSD/
SUD.
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397 No Show

212 Did not meet inclusion criteria
173 PTSD DX
39 Substance Dependence

221 Met exclusion criteria
26 Bipolar DX
22 Suicide risk
17 History of severe violence
156 Other (Psychotic DX,
severely depressed, currently in
abusive relationship,
necessitating detoxification and
no interest in treatment

2100 Brief Screen Assessment for
Eligibility

Page 17

1108 Ineligible

992 Eligible for Screen

162 Completed Baseline

52 Lost to contact and not
randomized

39 Randomized to receive COPE
34 Received intervention as
randomized
5 Did not receive intervention
as randomized (did not attend
any sessions)

110 Randomized

43 Randomized to receive RPT
39 Received intervention as
randomized
4 Did not receive intervention
as randomized (did not attend
any sessions)

28 Randomized to AMCG
25 Attended as randomized
3 Did not attend any weekly
visits

20 Completed 1-week follow-up
19 Lost to 1-week follow-up

20 Completed 1-week follow-up
23 Lost to 1-week follow-up

24 Completed follow-up
4 Lost to follow-up

21 Completed 1-month follow-up
18 Lost to 1-month follow-up

29 Complete 1-month follow-up
14 Lost to 1-month follow-up

22 Completed 2-month follow-up
17 Lost to 2-month follow-up

l

25 Completed 2-month follow-up
18 Lost to 2-month follow-up

25 Completed 3-month follow-up
14 Lost to 3-month follow-up

23 Completed 3-month follow-up
20 Lost to 3-month follow-up

39 Included in primary analysis

Figure 1.

43 Included in primary analysis

28 Included in primary analysis

CONSORT Diagram of participant flow through the protocol. PTSD = posttraumatic stress
disorder; DX = diagnosis; COPE = Concurrent Treatment of PTSD and SUD using
Prolonged Exposure; RPT = Relapse Prevention Therapy; AMCG = Active Monitoring

Control Group.
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Figure 2.
PTSD outcome for each of the three groups at low and high emotion dysregulation. MPSS-

SR = Modified PTSD Symptom Scale, BL = baseline measure, EOT = end-of-treatment.
COPE = Concurrent Treatment of PTSD and SUD using Prolonged Exposure; RPT =
Relapse Prevention Therapy; AMCG = Active Monitoring Control Group
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Figure 3.
Substance use outcome (last 7 days of use) for each of the three groups at low and high

emotion dysregulation. BL = baseline measure, EOT = end-of-treatment. COPE =
Concurrent Treatment of PTSD and SUD using Prolonged Exposure; RPT = Relapse
Prevention Therapy; AMCG = Active Monitoring Control Group
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Demographic and baseline characteristics (N = 110)
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COPE RPT AMCG

(n=39) (n=43) (n=28)
Demographic Characteristics M(SD) or M%)  M(SD) or M%)  M(SD) or M%)
Age 43,08 (10.00) 44.21 (9.05) 47.18 (8.21)
Female 11 (28.2%) 16 (37.2%) 13 (46.4%)

Race/Ethnicity

Black/African American

21 (53.8%)

28 (65.1%)

16 (57.1%)

Hispanic/Latino 10 (25.6%) 9 (20.9%) 3 (10.7%)

White 6 (15.4%) 6 (14.0%) 8 (28.6%)

Other 2 (5.1%) 0 1 (3.6%)
Clinical Baseline Characteristics M(SD) M(SD) M(SD)
Prior week primary substance use days 3.90 (2.69) 4.05 (2.35) 3.79 (2.27)

PTSD total severity and subscales
MPSS-SR total
Re-experiencing
Avoidance
Dysphoria
Hyperarousal

Emotion dysregulation and subscales
DERS Total
Impulse Control Difficulties
Inability to Engage in Goal-Directed Behavior
Lack of Emotion Regulation Strategies
Lack of Emotional Acceptance
Lack of Emotional Clarity

Lack of Emotional Awareness

54.31 (24.56)
15.33 (8.17)
7.38 (4.53)
14.00 (8.89)
17.59 (8.71)

88.19 (24.01)
13.25 (5.39)
15.85 (4.50)
19.32 (6.74)
14.37 (5.81)
10.72 (4.30)
14.68 (5.63)

57.49 (24.33)
15.30 (7.97)
8.33(3.83)
15.70 (9.95)
18.16 (8.98)

95.39 (21.16)
15.01 (5.57)
16.33 (5.26)
20.73 (5.62)
15.11 (5.54)
11.68 (3.60)
16.52 (4.98)

50.21 (23.58)
13.75 (8.03)
8.00 (4.06)
13.75 (8.99)
14.71 (7.70)

84.25 (20.47)
12.93 (5.09)
14.97 (4.36)
18.19 (6.19)
13.95 (5.74)
10.68 (3.37)
13.53 (4.96)

Note. COPE = Concurrent Treatment with Prolonged Exposure, RPT = Relapse Prevention Therapy, AMCG = Active Monitoring Control Group,
PTSD = posttraumatic stress disorder, MPSS-SR = Modified PTSD Symptom Scale Self Report (Range 0-119), DERS = Difficulties in Emotion

Regulation Scale (Range 41-205).
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Table 2

Model estimated means and confidence intervals for PTSD and substance use outcomes centered by high and
low emotion dysregulation.

COPE RPT AMCG
(n=39) (n=43) (n=28)
Outcome measure and time point M [95% CI] M [95% ClI] M [95% ClI]
High emotion dysregulation
PTSD severity
Baseline 63.92 [55.42, 72.41]  66.05 [58.99, 73.10]  63.31 [53.31, 73.31]
End of treatment 12.22[3.39,21.05]  29.48 [16.48, 42.48]  60.04 [39.89, 80.19]
Substance use days
Baseline 2.43[1.44, 4.10] 2.89 [2.18, 3.85] 2.56 [1.57, 4.18]
End of treatment 0.23[0.10, 0.53] 0.39 [0.17, 0.91] 1.68[0.81, 3.49]
Low emotion dysregulation
PTSD severity
Baseline 45.48 [34.71,56,25]  35.96 [26.36, 45.55]  37.47 [26.98, 47.97]
End of treatment 28.78[18.71,38.86] 16.29 [4.17,2841]  26.48 [11.75, 41.21]
Substance use days
Baseline 3.74[2.70, 5.16] 3.98 [2.87, 5.51] 3.39 [2.44,4.72]
End of treatment 1.38 [0.68, 2.77] 0.22 [0.07, 0.76] 2.57 [1.67, 3.96]

Note. COPE = Concurrent Treatment with Prolonged Exposure, RPT = Relapse Prevention Therapy, AMCG = Active Monitoring Control Group,
PTSD = posttraumatic stress disorder. No significant baseline differences in outcome variables across analyses.
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