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Both maladaptive and adaptive emotion regulation strategies have been linked with psychopathology.
However, previous studies have largely examined them separately, and little research has examined the
interplay of these strategies cross-sectionally or longitudinally in patients undergoing psychological
treatment. This study examined the use and interplay of adaptive and maladaptive emotion regulation
strategies in 81 patients receiving cognitive-behavioral interventions for comorbid alcohol use and
anxiety disorders. Patients completed measures of emotion regulation strategy use and symptoms of
psychopathology pre- and post-treatment. Cross-sectionally, higher use of maladaptive strategies (e.g.,
denial) was signiﬁcantly related to higher psychopathology pre- and post-treatment, whereas higher use
of adaptive strategies (e.g., acceptance) only signiﬁcantly related to lower psychopathology posttreatment. Prospectively, changes in maladaptive strategies, but not changes in adaptive strategies,
were signiﬁcantly associated with post-treatment psychopathology. However, for patients with higher
pre-treatment maladaptive strategy use, gains in adaptive strategies were signiﬁcantly associated with
lower post-treatment psychopathology. These ﬁndings suggest that psychological treatments may
maximize efﬁcacy by considering patient skill use at treatment outset. By better understanding a patient's initial emotion regulation skills, clinicians may be better able to optimize treatment outcomes by
emphasizing maladaptive strategy use reduction predominately, or in conjunction with increasing
adaptive skill use.
© 2015 Elsevier Ltd. All rights reserved.
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Emotion regulation is an important set of processes by which an
individual manages and responds to their emotions (Gross &
~ oz, 1995). Previous researchers have shown particular interMun
est in the regulation of distressing negative emotional states, such
as sadness or anxiety (Campbell-Sills, Barlow, Brown, & Hofmann,
2006; Gross, 1998). As a consequence, emotion regulation has
been increasingly incorporated into conceptualizations of psychopathology development and maintenance (Aldao & NolenHoeksema, 2010; Kring & Sloan, 2010) and has also become a
focus of treatment (e.g., Barlow, Allen, & Choate, 2004; Hayes &
Feldman, 2004; Mennin, 2004).
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Cross-sectional studies of emotion regulation have identiﬁed
relationships between psychopathology and greater use of maladaptive emotion regulation. Strategies are considered maladaptive
when they fail to modulate the intensity of an emotional experience, despite an individual's intention to the contrary (Gross, 1998).
For example, rumination, deﬁned as passive focus on one's symptoms and their causes and consequences, has been shown to
exacerbate negative moods (Nolen-Hoeksema, 1991). Similarly,
both deliberately pushing away emotional thoughts and suppressing the outward expression of emotions are considered ineffective emotion regulation strategies because they are often
unsuccessful at reducing negative emotions (Gross, 1998) or, in the
case of thought suppression, can create paradoxical rebound effects
where the suppressed emotion returns with greater frequency and
intensity (Wegner, Schneider, Carter, & White, 1987). The results of
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a recent meta-analysis suggest that there are signiﬁcant relationships between higher levels of rumination and depression, anxiety,
and substance use disorders, as well as signiﬁcant relationships
between suppression and anxiety and depression (Aldao, NolenHoeksema, & Schweizer, 2010). Behavioral avoidance, deﬁned as a
pervasive pattern of evading or removing oneself from distressing
situations, also has signiﬁcant relationships with depression, anxiety, and substance use disorders (Aldao et al., 2010). These results
indicate that both internalizing and externalizing disorders are
associated with greater use of maladaptive emotion regulation
strategies, though these relationships appear to be stronger for
mood and anxiety disorders than for substance use disorders. It is
possible that those with substance use disorders rely on substances,
which can fulﬁll a similar avoidant function, as their primary
emotion regulation strategy instead (Sher & Grekin, 2007).
In parallel, some attention has also been paid to relationships
between active adaptive strategy use and psychological health,
though adaptive strategy use tends to exhibit weaker relationships
with psychopathology than does the use of maladaptive strategies
(Aldao et al., 2010). A few examples of adaptive strategies that have
demonstrated relationships with (less severe) psychopathology
include mindful awareness, the process of approaching emotions
nonjudgmentally (for a review, see: Keng, Smoski, & Robins, 2011),
and positive reappraisal of emotion-eliciting situations (Garnefski
& Kraaij, 2006; Martin & Dahlen, 2005). Aldao and colleagues
(2010) have suggested the less robust nature of the relationships
observed between adaptive strategies and psychopathology may be
because the usefulness of these strategies is more context dependent (e.g., reappraisal skills may only be beneﬁcial when a situation
can realistically be reframed).
Recently, there has been increased interest in understanding the
dynamic role of adaptive and maladaptive emotion regulation
strategies as they relate to each other and to psychological health.
In a nonclinical community sample, Aldao and Nolen-Hoeksema
(2012) noted that greater use of maladaptive strategies was
related to more severe psychopathology concurrently and predicted higher psychopathology symptom severity one year later,
even after controlling for initial symptom severity. Interestingly,
there were no direct associations between the use of adaptive
strategies and psychopathology symptoms concurrently or prospectively. During further examination of concurrent relationships,
the authors noted that the relationship between the use of adaptive
strategies and psychopathology symptoms was moderated by the
use of maladaptive strategies. Their results suggest that more
frequent use of adaptive strategies confer a beneﬁt only in individuals who report greater use of maladaptive strategies. Aldao
and Nolen-Hoeksema conclude that their cross-sectional results
support a compensatory hypothesis of psychopathology; that is,
adaptive strategies serve to compensate for elevated use of maladaptive strategies. These ﬁndings point to more complex associations
between
cumulative
adaptive
strategies
and
psychopathology than previously recognized, particularly when
considering the dynamic role of maladaptive strategies as well.
Traditionally researchers have focused on adaptive strategies or
maladaptive strategies individually, which is consistent with the
literature reviewed above; however, results like Aldao and NolenHoeksema's indicate that we can miss important connections between constructs when we are too focused on one type of strategy.
Also, given that individuals use a range of strategies to regulate
their emotions, both adaptive and maladaptive (Carver, Scheier, &
Weintraub, 1989), it is essential that progressive research explore
the extent to which these types of strategies interact with each
other or carry differing predictive abilities in order to provide a
more comprehensive understanding of emotion regulation and
mental health. Furthermore, these implications may be relevant for
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better understanding the skills that should be emphasized (e.g.,
targeting the reduction of the use of maladaptive coping and/or
enhancing the use of adaptive coping) for individuals engaged in
various psychological treatments.
In general, evidence-based treatments for psychological disorders tend to emphasize both increasing adaptive emotion regulation strategies, such as positive reappraisal in cognitive behavioral
therapy (Barlow et al., 2011; Beck, Emery, & Greenberg, 1985; Beck,
Rush, Shaw, & Emery, 1979) or acceptance in mindfulness-based
cognitive therapy (Segal, Williams, & Teasdale, 2002) and acceptance and commitment therapy (Hayes, Strosahl, & Wilson, 1999),
as well as reducing maladaptive emotion regulation strategies, such
as avoidance in cognitive behavioral therapy (Barlow et al., 2004). A
recent treatment study found patients with social anxiety in CBT
experienced weekly increases in adaptive emotion regulation
strategies (a composite of reappraisal and acceptance use) and reductions in maladaptive strategies (e.g., avoidance, suppression)
across treatment (Aldao, Jazaieri, Goldin, & Gross, 2014). They
found that the strength of the relationship between maladaptive
strategy use and social anxiety symptom severity depended on the
frequency with which patients were also using adaptive skills, a
result that is similar to the prospective nonclinical study described
above (Aldao & Nolen-Hoeksema, 2012). Research involving clinical
samples is essential insofar as results obtained from nonclinical
samples may indicate different effect size estimates in primary
relationships of interest (e.g., as evidenced by signiﬁcant sampletype [clinical vs. nonclinical] moderation effects in Aldao et al.,
2010) or have uncertain generalizability to individuals with
signiﬁcantly distressing psychopathology. Thus, this gap in the
literature must be addressed to begin answering these pivotal
clinical questions.
While research thus far has primarily examined changes in the
speciﬁc skills targeted in treatment, less research has evaluated the
inﬂuence of treatment on adaptive and maladaptive skill use more
broadly. There is evidence, however, that psychological treatments
can have relatively broad effects on emotion-regulation strategies,
suggesting that strategies not directly targeted in treatment can
also evidence improvement (Alvarez et al., 2011; Boswell,
Anderson, & Barlow, 2014; Kocovski, Fleming, Hawley, Ho, &
Antony, 2015). For example, one study found that cognitive processing therapy, which explicitly targets reframing of beliefs, also
reduced reliance on emotion-avoidant strategies and increased
access to positive coping strategies beyond reappraisal (Alvarez
et al., 2011). It may be useful to consider the broad impact of our
treatments, in addition to their narrow effects on targeted skills, as
our understanding of the mechanisms through which treatments
enact their beneﬁt is still underdeveloped. It is possible that psychological treatments lead to unexpected positive beneﬁts, such as
the increase of non-targeted overt skill use (e.g., increased mindful
awareness of thoughts in a mindfulness-based treatment leads to
improved cognitive reappraisal) or less overt mechanisms of
change (e.g., increased behavioral activation leading to reduced
negative thinking, as seen in Jacobson et al., 1996). A better understanding of the pathways to symptom improvement can allow
the ﬁeld to hone in on core mechanisms of change, leading to more
streamlined, efﬁcient interventions.
To expand upon the current literature on the relationships between emotion regulation strategies and psychopathology, we
modeled our analyses after Aldao and Nolen-Hoeksema's (2012)
study. Building upon their ﬁndings in a nonclinical sample, we
sought to examine the relationships between adaptive and maladaptive strategies in a sample of adults with comorbid anxiety and
alcohol use disorders receiving cognitive-behavioral interventions.
Like Aldao and Nolen-Hoeksema (2012), we assessed psychopathology severity broadly using assessments of depression
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symptoms, anxiety symptoms, and severity of alcohol cravings and
related problems. We also utilized a similar (though not identical)
assessment of adaptive and maladaptive emotion regulation skills
using the Brief COPE (Carver, 1997).
The ﬁrst goal of this study was to examine relationships between maladaptive and adaptive strategies and psychopathology
cross-sectionally at both pre- and post-treatment. In line with
Aldao and Nolen-Hoeksema's (2012) previous ﬁndings, we hypothesized that maladaptive strategies would be related to psychopathology prior to treatment, and that adaptive strategies
would exhibit a weaker relationship with psychopathology. However, as our second assessment followed psychological treatment as
opposed to just the passage of time, we predicted both adaptive and
maladaptive strategies would be related to psychopathology at
post-treatment. While more exploratory due to the lack of research
on general emotion regulation skill use in the context of treatment,
this hypothesis is consistent with the idea that patients who are
able to respond to stressful situations with greater adaptive and
fewer maladaptive strategies during treatment would also be
experiencing lower psychopathology by the conclusion of therapy.
We also explored whether there were interactions between use of
adaptive and maladaptive strategies in predicting concurrent psychopathology, as found in Aldao and Nolen-Hoeksema's
observations.
The second goal of the study was to assess whether initial
levels of maladaptive and adaptive regulation strategies prospectively predicted psychopathology severity post-treatment.
Again, in line with Aldao and Nolen-Hoeksema's (2012) results,
we predicted that maladaptive strategies at pre-treatment would
predict post-treatment levels of psychopathology. However, it was
less clear whether initial levels of adaptive strategies would predict post-treatment levels of psychopathology in the context of
treatment.
Additionally, we sought to explore dynamic relationships between adaptive and maladaptive strategy use and psychopathology
across treatment. We predicted that both increases in adaptive
strategies and decreases in maladaptive strategies would each
independently relate to improvements in psychopathological
symptoms over time. Finally, to extend previous ﬁndings from
Aldao and Nolen-Hoeksema (2012) suggesting use of maladaptive
strategies may moderate the impact of adaptive strategies on
symptom levels, we chose to explore the interaction of pretreatment maladaptive strategy use and adaptive strategy
changes on psychopathology following a full course of treatment.

1. Method
1.1. Participants
Eighty-one patients with comorbid alcohol use and anxiety
disorders completed a baseline assessment and were randomized
to one of four treatment conditions. All diagnoses were made using
DSM-IV criteria (American Psychiatric Association, 2000). Seventythree (90.1%) patients were diagnosed with alcohol dependence
and 8 (9.9%) were diagnosed with alcohol abuse. With respect to
the comorbid anxiety disorders represented, 55 (67.9%) were
diagnosed with generalized anxiety disorder, 41 (50.6%) were
diagnosed with social phobia, and 8 (9.9%) were diagnosed with
panic disorder. The patients’ ages ranged from 18 to 64 (M ¼ 43.6,
SD ¼ 10.6). The majority of participants identiﬁed as male (n ¼ 63,
77.8%) and Caucasian (n ¼ 70, 86.4%). Five patients (6%) identiﬁed as
African American, and six patients (7.4%) identiﬁed as another race.
Detailed information regarding the sample can be found in Ciraulo
et al. (2013).

1.2. Measures
In the present study, the Brief COPE (Carver, 1997) was used to
assess various strategies people use to cope with stressful situations.
The Brief COPE is a self-report assessment that consists of 28 statements regarding how people respond to stressful situations. Participants rate how typical each statement is of them on a scale from one
(“I usually don't do this at all”) to four (“I usually do this a lot”). The
original Brief COPE contains 14 subscales: self-distraction, active
coping, denial, substance use, use of emotional support, use of
instrumental support, behavioral disengagement, venting, positive
reframing, planning, humor, acceptance, religion, and self-blame. As
detailed later, we included 13 of the 14 subscales in this study to
create two composite scores: adaptive and maladaptive coping.
Depression symptom severity was assessed using the Hamilton
Rating Scale for Depression (HAM-D; Hamilton, 1960) and the
depression subscale of the Depression Anxiety and Stress Scale
(DASS; Lovibond & Lovibond, 1995a). The HAM-D is a 17-item
clinician-administered interview that has been used extensively
in studies of depression (Demyttenaere & De Fruyt, 2002). In this
study, the internal consistency at pre-treatment was good (a ¼ .75).
The DASS is a self-report measure, and the depression subscale
contains 14 items. The DASS-depression subscale had excellent
internal consistency in this study at pre-treatment (a ¼ .95).
Anxiety symptom severity was assessed using the Hamilton
Rating Scale for Anxiety (HAM-A; Hamilton, 1959) and the anxiety
subscale of the DASS. The HAM-A is a 14-item clinicianadministered interview. This measure has been used extensively
in clinical trials as a measure of anxiety severity (Shear et al., 2001).
Pre-treatment internal consistency for the HAM-A was good
(a ¼ .74). The DASS-anxiety subscale, like the DASS-depression
subscale, is a 14-item self-report measure that exhibited good
pre-treatment internal consistency in our sample (a ¼ .87).
Alcohol craving and related problems were assessed with the
Obsessive Compulsive Drinking Scale (OCDS; Anton, Moak, &
Latham, 1995). The OCDS is a 14-item self-report measure that assesses drinking-related obsessions, automaticity of drinking,
alcohol consumption, and interference due to drinking and is a
widely used self-report measure of craving in alcohol research
(Bohn, Barton, & Barron, 1996; Schmidt, Helten, & Soyka, 2011).
This measure had good internal consistency in our sample (a ¼ .84).
1.3. Procedures
The current study was conducted using data from a clinical trial,
which utilized a 2x2 design to investigate the efﬁcacy of 11 weekly
sessions of transdiagnostic cognitive-behavioral therapy (the Uniﬁed Protocol for Transdiagnostic Treatment of Emotional Disorders;
Barlow et al., 2004) versus progressive muscle relaxation combined
with either venlafaxine or placebo as a treatment for patients with
comorbid alcohol use and anxiety disorders (for full study
description, see Ciraulo et al., 2013). The procedures of the aforementioned clinical trial were approved by Institutional Review
Boards (IRBs) at the following institutions: Boston University,
Boston University Medical Center, and Central Texas Veterans
Health Care System. The data used in this study were collected at
the pre- and post-treatment visits. In the current study, the effects
of emotion regulation strategies on psychopathology were examined across treatment groups; when explored, there were no signiﬁcant differences between groups on the observed relationships.
1.4. Variable creation
In order to emulate the research completed by Aldao and NolenHoeksema, (2012), we created a psychopathology variable consisting
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2. Results
2.1. Cross-sectional analyses
2.1.1. Zero-order correlations
We ﬁrst examined zero-order correlations between strategy use
(adaptive and maladaptive) and psychopathology at both pretreatment and post-treatment for the full sample. In line with
Aldao and Nolen-Hoeksema (2012), we found that pre-treatment
psychopathology was positively correlated with concurrent maladaptive strategy use, r ¼ .51, p < .0001, but was not signiﬁcantly
correlated with concurrent adaptive strategy use, r ¼ .15, p ¼ .17.
Additionally, post-treatment psychopathology was signiﬁcantly
correlated with concurrent maladaptive strategy use, r ¼ .61,
p < .0001, and concurrent adaptive strategy use, r ¼ .32, p ¼ .009,
both in the expected directions.
2.1.2. Regression analyses
We then conducted hierarchical regression analyses to examine
unique and interactive cross-sectional effects of adaptive and
maladaptive strategies on psychopathology at both pre- and posttreatment. For pre-treatment, adaptive and maladaptive strategy
variables were initially centered to reduce multicollinearity, and
each centered variable was entered in the ﬁrst step, R2 ¼ .26, F(2,
72) ¼ 12.96, p ¼ <.0001. Consistent with correlational results, when
both strategy variables were included in the model, maladaptive
strategy use remained a signiﬁcant predictor of psychopathology at
pre-treatment, b ¼ .52, t(72) ¼ 4.95, p ¼ <.0001, whereas adaptive
strategy use continued to be a non-signiﬁcant predictor, b ¼ .02,

t(72) ¼ .21, p ¼ .83. For the second step, the interaction term of
adaptive and maladaptive strategy use was included. Somewhat
consistent with previous research ﬁndings by Aldao and NolenHoeksema (2012), there was a non-signiﬁcant trendelevel interaction between adaptive and maladaptive strategy use in predicting pre-treatment psychopathology, b ¼ .18, DR2 ¼ .04,
t(71) ¼ 1.78, p ¼ .079. When plotting the simple slopes at ±1 SD
for maladaptive strategy use, the direction of the effects was
consistent with Aldao and Nolen-Hoekema's ﬁnding that adaptive
strategy use was negatively associated with psychopathology only
at higher levels of maladaptive strategy use, see Fig. 1. However,
tests of the simple slopes indicated neither the slope for higher
maladaptive strategy use (þ1 SD) nor lower maladaptive strategy
use (1 SD) was signiﬁcantly different than zero in our sample,
t(71) ¼ 1.03, p ¼ .30 and t(71) ¼ 1.52, p ¼ .13, respectively.
For post-treatment, adaptive and maladaptive variables were
also centered and entered into the ﬁrst step of our post-treatment
regression analysis, R2 ¼ .39, F(2,59) ¼ 19.24, p ¼ <.0001. Posttreatment maladaptive strategy use remained a signiﬁcant predictor of concurrent post-treatment psychopathology, b ¼ .56,
t(59) ¼ 5.38, p ¼ <.0001, whereas post-treatment adaptive strategy
use was not signiﬁcantly predictive above and beyond the effects of
maladaptive strategy use, b ¼ .17, t(59) ¼ 1.66, p ¼ .10. An
interaction term of adaptive and maladaptive use was included in
the second step, however results were non-signiﬁcant, b ¼ .04,
DR2 ¼ .00, t(58) ¼ .35, p ¼ .73.
2.2. Longitudinal (prospective) analyses
2.2.1. Correlations
We next examined the relationship between strategy use at pretreatment and psychopathology scores at post-treatment. In
contrast to the cross-sectional results, both pre-treatment adaptive
and maladaptive strategy use were signiﬁcantly correlated with
psychopathology at post-treatment, r ¼ .29, p ¼ .02 and r ¼ .25,
p ¼ .048, respectively. When controlling for pre-treatment psychopathology, the strength of the relationship between posttreatment psychopathology and pre-treatment adaptive strategy
use was slightly reduced and now at the level of a non-signiﬁcant
trend, r ¼ .24, p ¼ .06. The relationship between pre-treatment
maladaptive strategy use and post-treatment psychopathology,
on the other hand, became non-signiﬁcant after controlling for pretreatment psychopathology, r ¼ .05, p ¼ .70.
2.2.2. Regression analyses
Additional hierarchical regression analyses were conducted to
examine whether there was an interaction between pre-treatment

Psychopathology

of the DASS depression and anxiety subscales, HAM-A, HAM-D, and
OCDS. All of these measures were signiﬁcantly intercorrelated (all
ps < .007). We standardized the scores on each measure and averaged them to create an overall psychopathology variable. The psychopathology variable showed good internal consistency (a ¼ .81).
We also created adaptive and maladaptive strategy variables to
examine the relationships between strategy use and psychopathology. The adaptive strategy variable was initially constructed by
averaging items from the eight subscales identiﬁed as adaptive by
Meyer (2001): active coping, planning, use of emotional support, use
of instrumental support, positive reframing, acceptance, religion,
and humor subscales. After examining inter-item correlations, we
also included items from the venting subscale (originally considered
maladaptive) because the items could reﬂect sharing emotions in the
context of therapy as well as sharing emotions in a healthy way (e.g.
“I've been saying things to let my unpleasant feelings escape” and
“I've been expressing my negative feelings.”). Consistent with this
interpretation, both venting items (or sharing emotions) exhibited
itemetotal correlations of .34 with the adaptive strategy variable and
exhibited low itemetotal correlations with the maladaptive variable
(.10 for “letting feelings escape” and .11 for “expressing my negative
feelings”). The internal consistency for this subscale was acceptable
(a ¼ .80) and is slightly higher than when the measure does not
include the “venting” subscale (a ¼ .79).
The maladaptive strategy variable was initially constructed by
averaging items from ﬁve of the six subscales (excluding venting)
identiﬁed as maladaptive by Meyer (2001): denial, self-blame, selfdistraction, behavioral disinhibition, and substance use. This initial
maladaptive strategy variable had a Cronbach's alpha of .67. We
elected to remove the items from the self-distraction subscale, as
they exhibited low itemetotal correlations (rs ¼ <.17). The resulting
ﬁnal maladaptive variable contained the denial, self-blame,
behavioral disinhibition, and substance use subscales and had a
Cronbach's alpha of .74. The adaptive and maladaptive variables
were moderately correlated, r ¼ .28, p ¼ .016.
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Fig. 1. Cross-sectional trendelevel interaction between adaptive and maladaptive
strategy use at pre-treatment. High and low levels correspond to ±1 SD from the mean
on their respective variables. Simple slope analyses indicated neither slope was
signiﬁcantly different from zero (ps > .13).
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use of adaptive and maladaptive strategies as predictors of posttreatment psychopathology, controlling for pre-treatment psychopathology. In the ﬁrst step, we entered pre-treatment psychopathology, pre-treatment maladaptive strategy use, and pretreatment adaptive strategy use as predictors of post-treatment
psychopathology, R2 ¼ .195, F(3, 58) ¼ 4.74, p ¼ .005. Pretreatment psychopathology was a signiﬁcant predictor, b ¼ .36,
t(58) ¼ 2.51, p ¼ .015. Consistent with correlational analyses, pretreatment adaptive strategy use predicted post-treatment psychopathology at the level of a non-signiﬁcant trend when controlling for pre-treatment psychopathology and maladaptive
strategy use, b ¼ .23, t(58) ¼ 1,87, p ¼ .067. Pre-treatment
maladaptive strategy use was not signiﬁcantly predictive of posttreatment psychopathology levels, b ¼ .004, t(58) ¼ .03,
p ¼ .98. The second step introduced the product term of adaptive
and maladaptive strategy use at pre-treatment. There was no
interaction between adaptive and maladaptive strategy use, b ¼ .03,
DR2 ¼ .00, t(57) ¼ .23, p ¼ .82.
2.3. Changes in emotion regulation strategies across treatment
We next sought to examine whether changes in strategy use
across treatment groups were associated with post-treatment
psychopathology or changes in psychopathology.1 As a ﬁrst step,
we tested whether there were signiﬁcant changes in adaptive and
maladaptive strategy use from pre-to post-treatment. Maladaptive
strategy use signiﬁcantly improved from pre-to post-treatment
(Pre: M ¼ 2.44, SD ¼ .52; Post: M ¼ 2.00, SD ¼ .56; d ¼ .81,2 t
[57] ¼ 6.03, p < .0001), as did adaptive strategy use (Pre: M ¼ 2.32,
SD ¼ .41; Post: M ¼ 2.43, SD ¼ .51; d ¼ .24, t[61] ¼ 2.03,
p ¼ .046).3
2.3.1. Correlations
Residualized change scores from pre-to post-treatment were
then calculated for adaptive, maladaptive, and psychopathology.
Changes in maladaptive strategy use were signiﬁcantly correlated
with post-treatment psychopathology, r ¼ .57, p < .0001, and
changes in psychopathology scores over the course of treatment,
r ¼ .59, p < .0001. Changes in adaptive strategy use, on the other
hand, were not associated with post-treatment psychopathology,
r ¼ .14, p ¼ .29, but were associated with changes in psychopathology at the level of a non-signiﬁcant trend, r ¼ .25, p ¼ .054.

pre-treatment psychopathology, changes in maladaptive strategy
use continued to be a signiﬁcant, unique predictor of posttreatment psychopathology, b ¼ .48, t(54) ¼ 5.00, p ¼ <.0001,
whereas changes in adaptive strategy use were associated with
post-treatment psychopathology at the level of a non-signiﬁcant
trend, b ¼ .18, t(54) ¼ 1.87, p ¼ .067.
2.4. Relationships among pre-treatment maladaptive strategy use
and changes in adaptive strategy use as predictors of post-treatment
psychopathology
Finally, given our results were consistent with, though weaker
than, the previously observed interactions by Aldao and NolenHoeksema (2012) that suggest the use of adaptive skills confers a
beneﬁt for those with higher use of maladaptive strategies crosssectionally, we wished to examine whether pre-treatment maladaptive skill use serves as a moderator between changes in
adaptive strategies and post-treatment psychopathology. In other
words, do changes in adaptive skill use during treatment predict
post-treatment symptom levels differently depending on a patient's frequency of maladaptive skill use coming into treatment?
We identiﬁed a signiﬁcant interaction between pre-treatment
maladaptive strategy use and changes in adaptive strategy use
predicting post-treatment psychopathology, b ¼ .28, DR2 ¼ .068,
t(55) ¼ - 2.19, p ¼ .033. Controlling for pre-treatment psychopathology, we continued to ﬁnd a signiﬁcant interaction between
these two variables when predicting post-treatment psychopathology, b ¼ .29, DR2 ¼ .074, t(54) ¼ 2.57, p ¼ .013, see Fig. 2. A
test of the simple slopes at ±1 SD for pre-treatment maladaptive
strategy use indicated that for individuals with higher use of maladaptive strategies at pre-treatment, change in adaptive strategies
was important to predicting post-treatment psychopathologydindividuals with less improvement in adaptive strategy use did
signiﬁcantly worse at post-treatment, whereas individuals with
more improvement in adaptive strategy use had lower posttreatment psychopathology, t(54) ¼ 3.55, p ¼ .0008. Amongst
individuals with lower use of maladaptive strategy use at pretreatment (for whom post-treatment psychopathology was
generally lower), there was not a signiﬁcant effect of adaptive
strategy use change on post-treatment psychopathology,
t(54) ¼ .79, p ¼ .43.
3. Discussion

1
There were signiﬁcant improvements in depression, anxiety, and craving from
pre-to post-treatment, though no signiﬁcant differences were observed between
treatment conditions, see Ciraulo et al. (2013) for details of these analyses.
2
Reported ds are Becker's g ([Mpost-test  Mpre-test]/SDpre), which is a recommended alternative to Cohen's d for within-person mean comparisons (Kline,
2004).
3
To examine potential differences according to treatment group on changes in
adaptive and maladaptive strategy use, we conducted two separate mixed ANOVA
analyses with time-point (pre- and post) as the within-subject variable, treatment
group (Uniﬁed Protocol versus progressive muscle relaxation) as the betweensubject variable, and their interaction entered as predictors of adaptive and maladaptive strategy use. There were no interactions between treatment group and
time-point for either maladaptive strategy use, t(133) ¼ .31, p ¼ .58, or adaptive
strategy use, t(139) ¼ .89, p ¼ .38.

The purpose of the present study was to explore patterns of
associations among the use of adaptive and maladaptive emotion

Post-Treatment Psychopathology
(Controlling for Pre-treatment)

2.3.2. Regression analyses
We then examined the relative contributions adaptive and
maladaptive residualized change scores as predictors of posttreatment psychopathology by entering both in the same model.
Changes in maladaptive strategy use, but not changes in adaptive
strategy use, were signiﬁcantly and uniquely associated with posttreatment psychopathology, b ¼ .57, t(55) ¼ 5.08, p < .0001 and
b ¼ .05, t(55) ¼ .41, p ¼ .68, respectively. When controlling for
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Fig. 2. Interaction between pre-treatment maladaptive strategy use and changes in
adaptive strategy use. High and low levels correspond to ±1 SD from the mean on their
respective variables. Simple slope analyses indicated the slope for high maladaptive
use was signiﬁcantly different from zero (p ¼ .0008), whereas the slope for low maladaptive use was not (p ¼ .43).
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regulation strategies and psychopathology before and after psychological treatment for individuals with alcohol use-disorders and
co-occurring anxiety disorders. We ﬁrst consider our results on the
role of maladaptive strategy use in predicting psychopathology. As
expected, in cross-sectional analyses, the use of maladaptive strategies (denial, self-blame, behavioral disinhibition, and substance
use) was positively related to symptom severity at both pre- and
post-treatment. This ﬁnding is consistent with a robust research
literature implicating maladaptive strategy use and psychopathology (for a review, see: Aldao et al., 2010). In contrast, the use of
maladaptive strategies at pre-treatment did not prospectively
predict psychopathology at post-treatment, indicating initial levels
of maladaptive strategy use are not a helpful indicator of patient
prognosis above and beyond pre-treatment symptom severity.
However, decreases in maladaptive strategies across treatment
(change in this variable from pre-to post-treatment) were signiﬁcantly related to decreases in psychopathology across treatment.
Together, these ﬁndings suggest that when it comes to overall
symptom improvement in treatment, successful reduction in a
patient's use of maladaptive emotion regulation strategies is more
important than their use of these strategies at the start of
treatment.
Relationships between concurrent adaptive strategy use and
psychopathology also yielded interesting results. Consistent with
previous work in non-clinical samples (Aldao & Nolen-Hoeksema,
2012), we found that the use of adaptive regulation strategies
was not signiﬁcantly related to symptom severity prior to the start
of treatment. While we identiﬁed a trendelevel interaction suggesting that adaptive strategy use was associated with lower
symptom severity only for individuals engaging in a higher degree
of maladaptive coping, our ﬁnding was less robust in magnitude
than Aldao and Nolen-Hoeksema's similar ﬁnding. These divergent
results may reﬂect differences in the populations under study (a
nonclinical versus a clinical sample of substance users). Low power
for detecting interaction effects may also have contributed to these
weaker results. Thus, our ﬁndings provide preliminary weak support for the pattern of interactions observed in their nonclinical
sample, however further research into these relationships is
warranted.
Additionally, adaptive strategy use both at pre-treatment and
post-treatment was signiﬁcantly associated with post-treatment
symptom severity, though the strength of these effects were ultimately reduced to non-signiﬁcance, either when controlling for the
effects of pre-treatment psychopathology (for the relationship between pre-treatment adaptive strategy use and post-treatment
psychopathology) or post-treatment maladaptive strategy use (for
the relationship between post-treatment adaptive strategy use and
psychopathology). Our ﬁndings suggest the use of adaptive strategies, at either pre- or post-treatment, are not incrementally
useful predictors of how patients fare at the end of treatment above
and beyond other indicators such as maladaptive use or symptom
severity.
Despite the fact that pre-, post-, or changes in adaptive strategy
use were not uniquely related to post-treatment symptom severity
in the overall sample, greater increases in adaptive strategy use
during the course of treatment were associated with lower symptom severity post-treatment among individuals with higher maladaptive strategy use at pre-treatment. On the other hand, for
individuals with lower use of maladaptive strategies at the beginning of treatment, changes in adaptive strategy use were not
related to post-treatment severity. It appears that changes in
adaptive skill use during treatment are particularly beneﬁcial for
individuals that begin treatment with higher levels of maladaptive
skill use. These particular ﬁndings in adaptive strategy use are
consistent with a compensatory explanation of strategy use (e.g.,
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Bonanno, Papa, O'Neill, Westphal, & Coifman, 2004), suggesting
that greater ﬂexibility and utilization of adaptive strategies in
relevant circumstances may be related to lower psychopathology
for those individuals who engage in more frequent use of maladaptive strategies.
The ﬁndings of the present study must, of course, be considered in the context of its limitations. First, it is important to note
we examined a broad set of emotion regulation strategies, which
do not all map onto the strategies targeted by the treatment
approaches delivered in this study. For example, the COPE does
not include a subscale that reﬂects the use of relaxation training
that is taught in progressive muscle relaxation. It is possible that
adaptive strategy use evidenced weaker relationships with other
variables because our measure was limited in its ability to pick up
changes in adaptive strategy use as a function of treatment.
Future research should examine changes in intervention-speciﬁc
strategies and more broad-based strategy use to better understand how our treatments are leading to symptom change. Secondly, we also examined participants engaged in two different
treatments (a transdiagnostic cognitive-behavioral therapy and
progressive muscle relaxation). While we did not observe signiﬁcant effects of treatment condition, suggesting these relationships were not strikingly different across treatments, future
research should be more adequately powered to examine unique
effects of different treatment approaches and include measures
that more closely reﬂect the emotion regulation skills presented.
Finally, all measures were given only at pre- and post-treatment
time points, making it difﬁcult to make temporal inferences
about the data. Speciﬁcally, despite an a priori theoretical rationale suggesting that changes in strategy use precedes changes in
psychopathology, it is possible lowered symptoms may facilitate
less reliance on maladaptive strategies or foster the use of
adaptive strategies.
Despite these limitations, the ﬁndings of the present study have
important implications for the effective utilization of patient
assessment to inform optimal treatment. Consistent with previous
research and longstanding rationale in clinical treatment, our results indicate maladaptive strategy use has strong relationships
with psychopathology and reduced reliance on maladaptive strategies is associated with symptom improvements. Although the
relationship between adaptive strategy use and psychopathology is
less robust, the present ﬁndings suggest that greater change in
adaptive strategies during treatment is associated with greater
symptom improvements for individuals who begin treatment with
more frequent use of maladaptive strategies. Conversely, for those
individuals with less frequent use of maladaptive strategies, change
in adaptive strategy use does not appear to confer a beneﬁt. As
such, care should be taken to assess patients' level of adaptive and
maladaptive strategy usage at the outset of treatment in order to
identify particular areas of strength and weakness in individual
coping style. While emphasis on reducing maladaptive strategy use
appears to be beneﬁcial overall for reducing psychopathology,
targeting increases in adaptive strategy use appears to be differentially beneﬁcial depending on a patient's initial reliance on
maladaptive strategy use. Given the complexity of these ﬁndings,
future research is needed to conﬁrm these ﬁndings and to establish
recommendations regarding the circumstances under which clinicians should emphasize discontinuation of maladaptive strategy
use predominately or also focus on building a repertoire of adaptive
coping skills proportional to patients' presenting maladaptive skill
use.
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