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H I G H L I G H T S

• Deficits in emotion regulation have been implicated across a range of psychological disorders

• This is the first study to examine the transdiagnostic role of emotion regulation in the psychological treatment literature.

• Emotion dysregulation significantly decreased following effective treatment for a broad range of psychopathology

• Results contribute to the growing body of evidence supporting emotion regulation as a transdiagnostic construct
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A B S T R A C T

A large body of research has implicated difficulties in emotion regulation as central to the development and
maintenance of psychopathology. Emotion regulation has therefore been proposed as a transdiagnostic construct
or an underlying mechanism in psychopathology. The transdiagnostic role of emotion regulation has yet to be
systematically examined within the psychological treatment outcome literature. It can be proposed that if
emotion regulation is indeed a transdiagnostic construct central to the maintenance of psychopathology, then
changes in emotion regulation difficulties will occur after effective treatment and this will occur for different
disorders. We conducted a systematic review, identifying 67 studies that measured changes in both emotion
regulation and symptoms of psychopathology following a psychological intervention for anxiety, depression,
substance use, eating pathology or borderline personality disorder. Results demonstrated that regardless of the
intervention or disorder, both maladaptive emotion regulation strategy use and overall emotion dysregulation
were found to significantly decrease following treatment in all but two studies. Parallel decreases were also
found in symptoms of anxiety, depression, substance use, eating pathology and borderline personality disorder.
These results contribute to the growing body of evidence supporting the conceptualization of emotion regulation
as a transdiagnostic construct. The present study discusses the important implications of these findings for the
development of unified treatments that target emotion regulation for individuals who present with multiple
disorders.

1. Introduction

In the past decade, converging fields of research have argued that
difficulties in emotion regulation (ER) are central to the development
and maintenance of psychopathology (Aldao, 2012; Aldao & Dixon-
Gordon, 2014; Aldao, Nolen-Hoeksema, & Schweizer, 2010;

Berking &Wupperman, 2012; Carpenter & Trull, 2013; Gratz,
Weiss, & Tull, 2015; Kring & Sloan, 2010; Lavender et al., 2015;
Mennin, Holaway, Fresco, Moore, & Heimberg, 2007). The use of stra-
tegies (e.g., rumination, suppression and avoidance) to regulate emo-
tion has been found to relate to a broad range of mental disorders, and
has been directly implicated in anxiety, depression, substance use, and
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eating disorders (see Aldao et al., 2010 for a meta-analytic review) and
borderline personality disorder (BPD; Carpenter & Trull, 2013). These
findings build a compelling argument that ER may be an important
transdiagnostic construct, constituting a core underlying dimension
common across disorders.

Approaching psychopathology from a transdiagnostic framework
aids the conceptual understanding of the complex patterns of co-
morbidity across mental disorders (Barlow, Allen, & Choate, 2004;
Harvey, Watkins, Mansell, & Shafran, 2004; McHugh,
Murray, & Barlow, 2009). This framework may therefore inform unified
treatment approaches that address comorbid disorders simultaneously,
and consequently improve treatment efficiency and implementation
fidelity (Hogue & Dauber, 2013; Mills &Marel, 2013). However, while
there is considerable support for ER's association with various forms of
psychopathology, and initial support for its role as a putative trans-
diagnostic factor, there are gaps in the literature. The widespread use of
cross-sectional designs in these ER studies does not address whether
deficits in ER have developed as a consequence of a mental disorders. In
the absence of prospective research studies addressing putative causal
pathways, this body of literature may lead to premature conclusions
regarding the clinical relevance of the construct of ER
(Berking &Wupperman, 2012). Alternative methods of understanding
the role of ER in psychopathology are needed.

It can be proposed that if ER is indeed a transdiagnostic construct
central to the maintenance of psychopathology, then difficulties in ER
would decrease after effective treatment and this would be observable
across different forms of psychopathology. The systematic review pre-
sented here pursues this important line of enquiry in order to contribute
to the understanding of ER's transdiagnostic utility and clinical re-
levance. Given the complexity of ER, this paper will first examine the
conceptual limitations of this construct before reviewing two extant
frameworks used to examine ER in relation to psychopathology. We
then draw upon these two frameworks to systematically examine
whether there are changes in ER following treatment in a range of
psychological disorders, and whether these changes are related to re-
ductions in symptoms of psychopathology.

1.1. Conceptual challenges in defining emotion regulation

Emotion Regulation is a multidimensional construct that broadly
refers to a heterogeneous set of processes involved in modifying emo-
tional experiences. While the definition of ER has been debated and
refined in the developmental psychology and BPD literature (Cole,
Martin, & Dennis, 2004; Linehan, 1993), definitional and conceptual
ambiguity remain a prominent concern in the field of clinical psy-
chology (Berking &Wupperman, 2012). It has been argued that current
definitions of ER are too broad, risk subsuming every process or be-
havior used to modify emotions, and compromise the empirical value of
the construct. In spite of these criticisms, it is granted that the concept
of ER has a broad heuristic value for research in the treatment of mental
disorders (Berking &Wupperman, 2012). As such, we have chosen two
prominent conceptualizations of ER to inform our review.

1.2. Framework one: emotion regulation as a set of strategies

One of the most influential conceptual frameworks is Gross' (1998a,
1998b) Process Model of ER. Within this model, ER is broadly defined
as the set of strategies that individuals may use to increase, maintain or
decrease their affective experience, including the feelings, behaviors or
physiological responses that make up a given emotion (Gross, 1999).
Empirically, this framework has been utilized to examine the relation-
ship between specific ER strategies and symptoms of clinical disorders
(Aldao, 2012; Aldao & Nolen-Hoeksema, 2010; D'Avanzato, Joormann,
Siemer, & Gotlib, 2013; Nolen-Hoeksema &Harrell, 2002). For example,
Aldao and colleagues examined six key ER strategies (see Table 1 for
description), that have been conceptualized as either ‘putatively

adaptive’ or ‘putatively maladaptive’ (Aldao, 2012; Aldao &Nolen-
Hoeksema, 2010, 2012b) based primarily on their relationship with the
etiology and maintenance of clinical disorders (see review by Aldao
et al., 2010). For simplicity, these strategies will be referred to as
‘adaptive’ and ‘maladaptive’ hereafter.

The strength of association between ER strategies and symptoms of
psychopathology has also been found to differ within the literature. For
example, in a large meta-analysis (Aldao et al., 2010) and a later pro-
spective study (Aldao &Nolen-Hoeksema, 2012b), maladaptive ER
strategies were found to be consistently more strongly associated with
symptoms of four clinical phenotypes (depression, anxiety, eating dis-
orders, and substance use disorders) than were adaptive ER strategies.

Arguably the strength of Gross' conceptual framework for under-
standing ER in psychopathology is that it allows for the identification of
specific strategies that relate to psychopathology and can be targeted in
treatments. However, an over reliance on cross-sectional data from non-
clinical samples (i.e., university students; Berking et al., 2012, Levin
et al., 2012, Mennin, McLaughlin, & Flanagan, 2009; Turk, Heimberg,
Luterek, Mennin, & Fresco, 2005), in studies adopting this framework
have limited the generalizability of these findings to clinical popula-
tions. Further, the few clinical studies in this literature have limited
their investigation to internalizing disorders (i.e., depressive and an-
xiety related disorders; Ottenbreit, Dobson, & Quigley, 2014;
D'Avanzato et al., 2013; Aldao et al., 2010), in spite of the central role
that maladaptive ER is theorized to play in the pathogenesis of ex-
ternalizing disorders such as BPD (Linehan, 1993) and substance use
disorders (Kober, 2013; Siegel, 2015). The underrepresentation in re-
search prevents firm conclusions from being drawn about the func-
tionality of ER strategies in the externalizing disorders.

There also are a number of conceptual limitations of adopting the
strategy-based framework of ER, resulting in much debate as to which
strategies should be included under the heading of ER (see
Berking &Wupperman, 2012 for a discussion). This is best highlighted
by the construct of rumination, whose function is under-investigated
(Smith & Alloy, 2009). While the current review adopts the definition of
rumination as a misguided attempt to regulate emotions (Aldao et al.,
2010; Lyubomirsky, Layous, Chancellor, & Nelson, 2015; Smith & Alloy,
2009), it has also been argued to function as an attempted problem
solving strategy or as an attempt to disengage from unattainable goals
(Berking &Wupperman, 2012). While the definitional ambiguity of
some ER strategies is acknowledged, the maladaptive strategies (ru-
mination, suppression and avoidance) examined in this review of the
treatment literature were included from a pragmatic need to examine a
broad range of ER constructs in order to meaningfully contribute to the
debate regarding the clinical utility of ER as a transdiagnostic treatment
target.

1.3. Framework two: emotion regulation as overall deficits in emotional
functioning

An alternate conceptual framework frequently adopted in the ex-
amination of ER and psychopathology is represented in models of ER
that examine broad deficits in emotional functioning and regulation
(Berking, 2010; Bradley et al., 2011; Gratz & Roemer, 2004; Mennin
et al., 2007; Mennin, Heimberg, Turk, & Fresco, 2002). One of the most
cited as clinically relevant is that proposed by Gratz and Roemer
(2004), who define ER as a multidimensional construct involving four
aspects: (a) the awareness, understanding and acceptance of emotional
experiences, (b) the ability to engage in goal directed behaviors and
inhibit impulsive behaviors when experiencing negative emotions; (c)
the flexible use of situationally appropriate strategies to modulate the
intensity and/or duration of emotional responses; and (d) the will-
ingness to experience negative emotions as part of pursuing meaningful
activities in life. Within this model it is proposed that if an individual
demonstrates deficits in any of these four domains, they experience
emotion dysregulation. The Difficulties in Emotion Regulation Scale
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(DERS; Gratz & Roemer, 2004) was developed to operationalize this
multidimensional conceptualization of ER.

Similar to the use of maladaptive ER strategies, deficits in emotional
functioning have been associated with heightened levels of symptoms
across numerous psychological disorders including depression, anxiety,
substance use, eating disorders and BPD (Brockmeyer et al., 2012;
Buckholdt et al., 2014; Cooper, O'Shea, Atkinson, &Wade, 2014;
Mennin et al., 2009; Stepp et al., 2014; Weiss, Tull, Anestis, & Gratz,
2013; Wong et al., 2013). Unlike studies of specific ER strategies that
predominantly examine non-clinical samples, overall difficulties in ER
are more frequently examined within clinical treatment-seeking popu-
lations, including individuals with eating related pathology (Lavender
et al., 2015) and BPD (Bornovalova et al., 2008; Stepp et al., 2014). This
literature suggests that deficits in the four aspects of ER are common
features across depressive, anxiety, substance use, and eating disorders
and BPD, in spite of their discrete diagnostic criteria.

Drawing on both the strategy-based and broad emotional func-
tioning frameworks (Gratz & Roemer, 2004; Gross, 1998a) allows for an
understanding of both the specific maladaptive ER strategies and their
relationship with psychopathology, as well as the broader conceptual
core elements of emotion dysregulation which occur within psycho-
pathology. Given that both of these frameworks are purported to
measure distinct facets of ER (Bardeen & Fergus, 2014), this review will
use both when examining the psychological treatment literature in
order to acknowledge the multifaceted nature of ER as a construct
(Gratz & Roemer, 2004).

1.4. Emotion regulation as a transdiagnostic treatment target

Individuals with diagnosable psychological disorders commonly
present with high rates, and complex patterns, of comorbidity across
their life span (Kessler, Chiu, Demler, &Walters, 2005). Transdiagnostic
frameworks propose that mental disorders are manifestations of rela-
tively few core underlying dimensions (Barlow, Bullis,
Comer, & Ametaj, 2013; Harvey et al., 2004; McEvoy,
Nathan, & Norton, 2009; Norton & Paulus, 2015). Conceptually, these
frameworks highlight similarities across multiple, apparently distinct,
conditions within individuals. Pragmatically, they address comorbidity
by providing a target for general intervention that may have an impact
across multiple disorders and thus improve treatment efficiency
(Hogue & Dauber, 2013; Mills &Marel, 2013). Uniformity in treatment
may also reduce clinician burden through minimizing the need for
clinicians to learn multiple, disorder-specific protocols. This, in turn, is
likely increase treatment fidelity and facilitate treatment dissemination
(Barlow et al., 2004; McHugh et al., 2009). The examination of ER as a
transdiagnostic treatment target therefore has significant implications

for both treatment efficiency and translation to real world settings.
However, the potential utility of ER as a treatment target requires

further investigation, in part due to the limitations of this literature,
which is largely comprised of studies that employ cross-sectional
methodology in samples of healthy individuals. Furthermore, there is
comparatively less research examining the role of ER in individuals
with BPD and substance use disorder. The systematic review presented
here extends the investigation of ER as a potential transdiagnostic
treatment target in the following ways: (1) examining clinical samples;
(2) assessing whether ER significantly improves following psycholo-
gical intervention for depressive, anxiety, eating and substance related
disorders and BPD; and by (3) examining whether improvements in ER
are related to these reductions in psychopathology.

1.5. The present review

The current paper systematically reviews published studies that
have examined changes in ER after participants had received psycho-
logical treatments for the depressive, anxiety, substance use and eating-
related disorders and/or BPD. This group of disorders largely emulates
the diagnostic categories reviewed in Aldao et al. (2010) meta-analysis
of ER as a transdiagnostic construct in psychopathology, with the ex-
ception that it increases the focus on externalizing disorders with the
inclusion of BPD. Emotion regulation was operationalized to include
both maladaptive ER strategies (specifically, rumination, suppression
and avoidance) and overall emotion dysregulation (DERS;
Gratz & Roemer, 2004). The inclusion of both specific maladaptive ER
strategies (identified by Aldao et al., 2010) and overall emotion dys-
regulation (as described by Gratz & Roemer, 2004) acknowledges the
multifaceted nature of ER (Bardeen & Fergus, 2014). In summary, the
primary aim of this review was to determine whether psychological
treatments for depressive, anxiety, substance, and eating related dis-
orders and BPD result in significant change(s) in ER. A secondary aim
was to evaluate whether changes in ER are associated with changes in
the symptoms of these disorders, although very few papers examined
this directly.

2. Method

2.1. Protocol

The quality of reporting and conduct of this review was based on the
PRISMA guidelines (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) statement and AMSTAR (A Measurement Tool to
Assess Systematic Reviews; Shea, 2007) checklist where appropriate,
and in accordance with the recommendations for improving the quality

Table 1
Putatively adaptive and maladaptive emotion regulation strategies.

Classification Strategy Overview

Maladaptive Rumination Passive and repetitive focusing of attention to symptoms of distress or negative mooda

Suppression Attempts to push away or suppress both thoughts and/or emotional expressionb,c

Avoidance The (behavioral) avoidance of situations, people or events likely to have an emotional impact. The (experiential) avoidance of internal
experiences to modulate affect, (thoughts, feelings, memories and physical sensations)d

Adaptive Acceptance The ability to remain in contact with feelings, thoughts and physical sensationse

Problem solving The conscious attempts to change a situation or contain its consequencesf,g

Reappraisal Reinterpreting the meaning of an event in order to alter its emotional impacth,i

a Nolen-Hoeksema, 1991.
b Gross & Levenson, 1993.
c Wegner & Zanakos, 1994.
d Hayes, Wilson, Gifford, Follette, & Strosahl, 1996.
e Hayes et al., 1999.
f Hofmann & Asmundson, 2008.
g Billings &Moos, 1981.
h Gross & John, 2003.
i Lazarus & Alfert, 1964.
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of systematic reviews in other fields (Bryce, Sloan, Lee,
Ponsford, & Rossell, 2016). This review protocol was developed fol-
lowing the procedures outlined in the Cochrane Handbook for Sys-
tematic Reviews (Higgins & Green, 2011).

2.2. Inclusion criteria

Inclusion criteria for the current review included studies that:

a) were published in English in a peer-reviewed journal up to April
2016;

b) evaluated the efficacy of a psychological intervention utilized to
treat either an anxiety, depressive, substance use, or eating related
disorder, BPD, or a combination of the above in a non-child sample
(> 12 years). Psychological treatments were identified based on a
literature search of treatments that have cognitive, behavioral or
emotional/affective targets, a search of publically available treat-
ment manuals and through expert opinion of key authors.

c) utilized a clinical sample as defined by: participants' symptoms ei-
ther meeting criteria of the Diagnostic Statistical Manual of Mental
Disorders (APA, 2013), or participants being recruited from a clin-
ical treatment setting;

d) reported at least one validated self-report measure of ER before and
after treatment;

e) reported an outcome measure designed to identify remission or re-
duction of the target disorder or symptoms related to that disorder;
and

f) analyzed outcome data examining the impact of treatment over time
on both ER and clinical symptom measures.

To maximize the breadth of the investigation, intervention studies
of all design types were considered for review. Therefore, there were no
control/comparison condition specifiers, and studies were included
regardless of timeframe to follow-up.

2.3. Exclusion criteria

Exclusion criteria for the current review included studies that:

a) targeted children (defined as mean age of sample < 13 years);
b) described data from case studies, reviews, conference abstracts and

letters to the editor; or
c) employed a treatment protocol that only included pharmacological

treatment.

2.4. Identification and selection of studies

A comprehensive literature search was conducted using multiple
electronic databases including PsychINFO, PubMed/Ovid MEDLINE,
the Cochrane Central Register of Controlled Trials and CINAHL. Terms
indicative of psychopathology (i.e., anxiety, depression, substance use,
disordered eating and BPD), emotion dysregulation (i.e., rumination,
avoidance, suppression, emotion regulation, affect regulation), and
contemporary psychological treatments (i.e., ACT, MBCT, DBT, CBT)
were combined in each database (a full list of search terms is located in
Appendix A). Each article was evaluated based on the above pre-de-
fined inclusion criteria through an abstract, title and keyword(s) search.
The initial search was conducted on the 28th of July 2015. Two addi-
tional searches were undertaken on the 5th of May 2016 and January
27th 2017 to identify any further articles that met criteria but had been
published after the original search.

2.5. Study selection

Three authors (ES, SB and KH) independently screened the title and
abstract of each article to determine which would proceed to full text

review. When the reviewers were uncertain about an article's eligibility,
the full report was obtained and discrepancies were discussed. If con-
sensus was not reached, authors PS and RM were consulted.

2.6. Data extraction

Uniform processes were used in the extraction of data from the in-
cluded studies. General information related to study characteristics
including recruitment setting, sample size and treatment condition and
duration was extracted from each study. Research design, clinical out-
comes and ER outcomes were extracted to address the primary aim of
the review. Correlations between changes in ER and changes in clinical
outcomes and mediation analysis (if conducted) outcomes were col-
lected to address the secondary aim of the review.

2.7. Evaluation of the methodological quality of studies

The ‘Psychotherapy Outcome Study Methodology Rating Form’
(POMRF) was used to rate the methodological quality of each of the
included studies (Öst, 2008). This scale was considered most appro-
priate given its suitability for use in reviews considering studies with
variable research designs (i.e., from case-series to controlled trials). The
POMRF is a comprehensive rating scale which examines 22 methodo-
logical elements including sample characteristics, psychometric prop-
erties of outcome measures, the nature of any randomization or assessor
blinding, statistical analyses, and therapist training/adherence. POMPF
items are rated on a 3-point scale from 0 (poor) to 2 (good). Overall
scores range from 0 to 44, with higher overall scores indicative of
greater methodological rigour. The POMRF has been shown to have
good internal consistency (0.86) and inter-rater reliability within the
range of 0.50–1.00 (Öst, 2008). Quality assessment data were extracted
and rated by the first author. A second assessor (SB) independently
rated 20% of articles that were selected at random. An inter-rater
agreement rate of at least 0.90 (of the total score) was achieved for each
article; that is, at least 20/22 of the POMRF items were rated identically
for each article reviewed. This suggested indicating good reliability for
the quality scoring system.

3. Results

3.1. Study selection

The electronic search provided a total of 958 papers, with 586 re-
maining after removal of duplicates. After title and abstract screening,
119 full text articles were assessed. Nine additional articles were
identified after scanning the reference list of these 119 articles. Four of
these additional reports meet inclusion criteria after abstract screening.
Therefore, a total of 123 articles proceeded to full-text review. After full
text review, 67 articles were excluded (see Fig. 1). A final total of 56
articles met the inclusion criteria and were subsequently included in the
review. The additional searches undertaken on the 5th of May 2016 and
27th of January 2017 identified an additional 99 and 120 articles re-
spectively. After title and abstract screening of the 99 articles identified
in the May 2016 search, 5 full text articles were assessed and one article
met inclusion criteria. Title and abstract screening of the 120 articles
identified in the January search resulted in 18 full text articles being
assessed and 10 subsequently meeting inclusion criteria. This brought
the total number of articles included in the review to 67. References for
these articles are included in Appendix B. Given the heterogeneous
nature of the studies included within this review (e.g., participants
drawn from different populations and varied interventions delivered in
different formats), a systematic qualitative synthesis rather than a meta-
analysis was deemed appropriate to examine the research question.
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3.2. Overview of included studies

Table 2 provides an overview of the 67 studies included within this
review, categorized by the ER construct examined within the study. If
more than one construct was examined, the study appears twice within
the table. All studies were published in the past 16 years. The total
number of participants across all studies was 4659. Samples were
composed predominately of adults (n = 62 studies), with five studies
utilizing an adolescent sample. (See Table 2.)

3.3. Assessment of methodological quality

Significant variability in methodological rigour was evident within
the overall POMRF scores, which ranged from 10 to 34 out of a possible
total of 44 points, with an average score of 20.8 (SD= 6.0; Table 3). To
assist in the comparison of methodological quality between studies, the
current review rated studies more than one SD below the mean POMRF
score as “well below average” (current investigation range 0–13;
n = 7), those which were within one SD of the mean were “below
average” (14–19; n= 25), those within one standard deviation above
the mean were “above average” (20–26; n= 23), and those more than
one SD above the mean “well above average” (27+; n= 12). This
method of comparison is consistent with previous reviews that utilize
the POMRF (Swain, Hancock, Hainsworth, & Bowman, 2013).

3.3.1. Study design
Twenty-nine (of 67) studies were open trial designs, and as such,

were rated poorly in regards to study design. The remaining studies
(38/67) utilized a control condition, with 14 receiving full credit for
comparing an active treatment to another previously empirically

documented treatment, while 11 received a “fair” rating for comparing
the treatment with an active control or well-documented treatment as
usual (TAU) condition. Thirteen studies received a poor rating, a result
of including a waitlist comparison (11 studies) or a vaguely detailed
TAU condition (2 studies).

3.3.2. Therapists
Only two of the 46 studies that used at least two therapists deli-

vering treatment, examined the effect of therapist on treatment out-
come. Therapist experience was also considered to be poor, with only
12 studies utilizing experienced and practicing therapists to deliver the
treatment.

3.3.3. Adherence and competence
Treatment adherence and therapist competence was poorly con-

ducted within the included studies. Only 18 studies undertook frequent
checks of each session using a detailed rating scale. Nine of the 67
studies made checks for therapist competence, through weekly super-
vision or reviews of therapy tapes to ensure competency.

3.4. Outcomes

A narrative synthesis of outcome data, organized by ER domain
examined during treatment, is presented in Table 3. Given the varia-
bility in study design and research questions being investigated, the
outcome data extracted was dependent on the best available evidence
presented within the body of the report (with effect sizes reported when
provided by the authors). For example, in single-arm trials, pre-post
statistical analyses were presented; however, for randomized controlled
trials, group-time interactions (or time-based main effects) were

Records identified through 
database searching

(n = 958)

Additional records identified 
through other sources

(n = 9)

Records after duplicates removed
(n = 586)

Records screened
(n = 586)

Records excluded
(n = 467)

Records progressing to 
full-text review

(n = 119)

Full-text articles excluded:
- No pre-post analysis/design (20)
- No ER measure (n = 19)
- No symptom measure (n = 12)
- Conference Presentation (n=5)
- Population is children (n=4)
- Not clinical population (n=4)
- Not considered contemporary 
intervention (n=3)

Studies included in 
evaluation and synthesis

(n = 67) 

Full-text articles 
assessed for eligibility

(n = 123)

Records excluded
(n = 5)

Fig. 1. Flow chart of systematic search and extraction
procedure.
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described. Effect sizes were reported by study authors in a number of
different formats (e.g., r, η2 g, d), but for ease of interpretation these
have been converted to the common metric of d. By convention, a d of
0.20 is considered small, 0.50 medium and 0.80 large (Cohen, 1992).
Associations between ER and symptom changes were reported in 22
studies, however only three of these studies undertook an analysis
whereby ER change longitudinally preceded symptom change
(Table 3). Results from the remaining cross sectional mediation ana-
lyses, which are only able to examine association between variables,
rather than true longitudinal change, are not reported in this table to
avoid misleading the reader regarding the available evidence.

3.4.1. Rumination
A total of 28 studies examined the impact of treatment on rumi-

nation. Within these studies, depression was the most frequently ex-
amined disorder, with 24 studies examining the impact of treatment on
both rumination and either a current diagnosis of Major Depressive
Disorder (MDD; 12/24) or a prior diagnosis of MDD with residual
symptoms (12/24). A variety of different treatments were utilized (See
Table 2), however, rumination was reported to have significantly de-
creased following treatment (and at follow-up when examined) in all of
these studies, including those that compared treatment with a TAU or
waitlist comparison group. Reductions in depressive symptoms fol-
lowing treatment were also reported in each study reviewed, while
anxiety symptoms also decreased in four studies that measured this
construct. A further four studies examined the impact of treatment on
rumination in individuals with Social Anxiety Disorder (SAD; n = 3)
and comorbid Generalized Anxiety Disorder (GAD) and MDD. Within
all four of these studies rumination decreased following treatment.
These reductions paralleled the decreases in social and generalized
anxiety symptoms, as well as reductions in symptoms of depression.
While ten studies examined the association between rumination and
treatment outcome, only one of these examined ER symptom changes
(pre-mid) longitudinally preceding symptom change (mid-post;
Kocovski et al., 2009), but this study failed to find an association be-
tween the variables.

3.4.2. Avoidance
The maladaptive ER strategy of avoidance (including both beha-

vioral and experiential forms) was measured within 20 treatment stu-
dies. Eleven of these studies targeted anxiety, utilizing a number of
different treatment protocols (see Table 2). In all of these studies, both
experiential avoidance and symptoms of SAD, GAD, OCD, and anxiety
symptoms in general were found to significantly decrease following
treatment, and also at follow-up when examined (Table 3). The ma-
jority of these studies (8/11) also examined the impact of treatment on
depressive symptoms, revealing a significant reduction following
treatment and also at follow-up. Experiential avoidance was examined
following treatment in individuals with BPD in three of the included
studies. Similar to anxiety, these studies demonstrated significant de-
creases in experiential avoidance and symptoms of BPD following
Emotion Regulation Group Therapy (ERGT) and Acceptance and
Commitment Therapy (ACT). The ERGT studies also found decreases in
depression, anxiety, and deliberate self-harm.

A total of five studies examined the impact of treatment on avoid-
ance in individuals with depression, with two of these studies also in-
cluding individuals with an anxiety disorder diagnosis or comorbid
substance use disorder. One study measured behavioral avoidance fol-
lowing Behavioral Activation Therapy and found significant decreases
in this ER strategy following treatment, however parallel decreases in
depression were not found. The remaining four studies examined ex-
periential avoidance and found significant decreases in this ER strategy
alongside decreases in symptoms of depression following treatment
under a number of different protocols. Only one study examined
avoidance following treatment for individuals with substance use dis-
order. Within this study, avoidance was found to decrease followingTa
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both ACT and CBT; however, avoidance remained decreased at six, 12
and 18-month follow-ups relative to baseline in the ACT condition only.
With regards to substance use symptoms, both ACT and CBT resulted in
significant rates of abstinence following treatment and at the follow-up
times, although these rates were higher for individuals in ACT when
compared to CBT. Finally, one study examined changes in experiential
avoidance following an Emotion Acceptance Based Therapy (EABT) in a
sample of individuals with Anorexia Nervosa. This treatment resulted in
significant decreases in both experiential avoidance and eating disorder
symptoms at post treatment and at three and six-month follow-up.
While six studies undertook additional analyses to explore whether
changes in avoidance from pre-post treatment were related to treatment
outcome, only two of these examined true longitudinal change. Both of
these studies found that changes in avoidance (pre-mid) significantly
predicted changes in anxiety outcomes (mid-post; Dalrymple et al.,
2007; Kocovski et al., 2009).

Taken together, regardless of the disorder targeted within treat-
ment, or treatment protocol delivered, avoidance was found to sig-
nificantly decrease following treatment and at follow up when applic-
able, in all 18 studies (d = 0.54 to d = 3.71). These decreases in
avoidance were seen alongside decreases in symptoms targeted in
treatment, including anxiety, BPD symptoms, depression, substance use
and eating relating pathology, in all but one study.

3.4.3. Suppression
The maladaptive ER strategy of suppression was examined in four

studies. Three of these studies examined the impact of treatment on
thought suppression or expressive suppression in samples of individuals
with MDD or residual depressive symptoms. Depressive symptoms de-
creased following treatment in all three studies—however parallel de-
creases in suppression were not evident. An additional study examined
the impact of a worry exposure treatment on thought suppression, re-
vealing that both thought suppression and symptoms of anxiety and
depression decreased following treatment. Overall, there appears to be
limited evidence regarding the capacity for suppression to change fol-
lowing treatment in depression and anxiety, and no evidence that it is a
mechanism of treatment.

3.4.4. Overall deficits in emotion regulation
Overall deficits in ER were measured in 19 of the included studies. A

large proportion of these studies (n = 8) included individuals with BPD
or those with a sub-threshold diagnosis. Three of the eight studies that
targeted BPD were conducted by the same research group and ex-
amined a treatment developed specifically to target emotion dysregu-
lation - ERGT. Within these studies, significant decreases in emotion
dysregulation, and symptoms of BPD, depression, anxiety, and the
frequency of deliberate self-harm, were found following ERGT.
Furthermore, in two of these studies that included a TAU condition,
decreases in both ER and associated psychopathology symptoms were
found to be larger within the ERGT condition when compared to TAU.
A further three studies compared active treatment (either ACT, DBT or
ERT) with TAU or a waitlist control in samples of individuals with a
diagnosis of BPD. In two of these studies, the active treatment (ACT or
DBT) produced larger decreases in overall emotion dysregulation and in
BPD symptoms than did TAU or waitlist respectively, both when fol-
lowing treatment and at follow up. In the remaining study, while ERT
produced significant reductions in both emotion dysregulation and BPD
symptoms following treatment and at 12-month follow-up, this de-
crease was not significantly different from those seen in TAU. This was
the only study that did not find larger reductions in both ER and BPD in
the active treatment condition. Two studies examined the efficacy of
DBT for individuals with BPD and a comorbid substance use disorder or
eating disorder. Within both of these studies, overall emotion dysre-
gulation was found to significantly decrease along with symptoms of
BPD, substance use and eating-related pathology.

Five studies examined the impact of treatment on individuals with

an eating disorder diagnosis. Three of these studies implemented DBT-
based treatments and found significant reductions in overall emotion
dysregulation and in symptoms of eating disorders. Another study ex-
amined the impact of DBT and Family Based Therapy (DBT + FBT) on
overall emotion dysregulation and symptoms of Bulimia Nervosa (BN),
finding that following treatment, individuals' access to appropriate ER
strategies, a domain measured on the DERS, improved, alongside
symptoms BN. A further study compared Integrative Cognitive Affective
Therapy (iCAT) with Cognitive Behavior Therapy for Eating Disorders
(CBT-E) in a sample of individuals with BN. Significant decreases in
overall emotion dysregulation were found following treatment and at
four months follow-up for both ICAT and CBT-E, with no significant
differences between groups. Similar results were found for eating dis-
order symptoms, with the frequency of binge and purge episodes de-
creasing significantly and equally following treatment and at follow-up
in both conditions.

A final six studies examined emotion dysregulation in samples of
individuals with a primary diagnosis of either a depressive or anxiety
disorder. Within all of these studies, regardless of the specific treatment
protocol delivered, emotion dysregulation was found to decrease fol-
lowing treatment, alongside decreases in symptoms of depression and
anxiety. Of note, three of the six studies examined the effect of treat-
ments that were designed specifically to target affective regulation. One
study utilized a sample of adolescents with PTSD and compared a CBT
based treatment that included elements designed specifically to target
affect regulation (TARGET) with an active TAU. While individuals in
the TARGET condition showed a small reduction in ER difficulties fol-
lowing treatment, this decrease was not significantly different from the
decrease seen in the active TAU condition. In comparison, symptoms of
PTSD, anxiety and depression all decreased significantly more in the
TARGET condition than they did in active TAU. Two further studies
examined whether the addition of ER skills training to CBT would im-
prove treatment outcome in samples of individuals with mixed mood
and anxiety disorders or with MDD. In the sample of individuals with
mixed mood and anxiety disorders, ER and symptoms of depression
significantly improved following treatment in both conditions; how-
ever, these improvements were significantly larger in CBT + ITEC than
in CBT. In contrast, in the sample of individuals with MDD, both
CBT + ER and CBT produced equal and significant increases in ER,
however the CBT + ER condition resulted in significantly larger de-
creases in symptoms of depression.

While five studies examined the association between changes in ER
and treatment outcome, only one study looked at true longitudinal
change. This study utilized cross-lagged assessments at weekly inter-
vals, finding that more successful ER skills application was likely re-
lated to subsequent reductions in depressive symptoms (Radkovsky,
McArdle, Bockting, & Berking, 2014).

Overall, emotion dysregulation and symptoms of depression, an-
xiety, BPD, eating related pathology and substance use were found to
decrease following treatment in all of the included studies (effect sizes
raged from d= 0.18 to d = 2.87 for emotion dysregulation).
Furthermore, decreases seen in the active treatment conditions were
larger than those seen following TAU or an active control in eight out of
the ten studies utilizing these comparison conditions. There is pre-
liminary evidence to suggest that changes in ER are associated with
changes in treatment outcome, however with the exception of one
study, there is not yet evidence that the changes in avoidance precede
the changes in symptoms.

4. Discussion

The present systematic review addressed two key questions relevant
to the field of ER and psychopathology. First, it evaluated whether
psychological treatments for a range of disorders produced changes in
ER, and second, it examined whether these changes were related to
positive treatment outcomes. In addressing the first question we found
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that in 64 of the 67 included studies, significant decreases in mala-
daptive ER strategy use or overall emotion dysregulation post-treat-
ment occurred, regardless of: 1) the specific treatment protocol deliv-
ered; 2) the construct of ER examined; or 3) the disorder targeted
within treatment. Further, these studies showed concomitant (and sta-
tistically significant, when included) decreases in symptom severity for
symptoms of several classes of psychopathology, including depressive,
anxiety, substance use, eating pathology and BPD. These decreases
occurred for both the specific disorder targeted within treatment, as
well as symptoms of other psychological disorders when measured.

In addressing the second, we found that of the 67 studies reviewed,
surprisingly only three conducted true longitudinal mediation where
change in ER was analyzed in relation to whether it preceded symptom
change. Of these, Kocovski et al. (2009) found that changes in rumi-
nation did not predict changes in social anxiety, whereas change in
avoidance behavior did; the latter finding was also found by Dalrymple
et al. (2007). The most vigorous analysis was by Radkovsky et al.
(2014) who found that increases in adaptive ER skills were associated
with greater subsequent reduction on depressive symptoms. However,
given the limited number of studies, true longitudinal analysis of
symptom change remains a pressing priority for this research, parti-
cularly using more sophisticated or intensive measurement such as used
by Radkovsky et al.—where circumstances allow it given its extra cost
and participant burden. Overall, this review is the first to provide a
comprehensive evaluation of the impact of psychological treatment on
ER across depressive, anxiety, substance use and eating disorders and
BPD, and its findings are consistent with the literature that proposes
that ER is an important construct in the treatment of psychopathology
(Berking et al., 2008; Campbell-Sills & Barlow, 2007; Gratz et al., 2015;
Mennin & Fresco, 2009).

4.1. Considering methodological quality

The methodological quality of studies within this review was varied.
However, the decreases in emotion dysregulation following treatment
were significant for studies rated either above or below average in
methodological quality. This may suggest that ER is amenable to
change regardless of nonspecific factors, such as therapist competence
and treatment adherence.

4.2. Conceptual implications

The findings of the current review indicate that distinct psycholo-
gical treatments for a number of different disorders, that are not ne-
cessarily designed to target ER, can produce meaningful change in this
construct. Conceptually, this observation supports the notion of ER as a
transdiagnostic construct (Aldao, 2012; Fernandez, Jazaieri, & Gross,
2016; Kring & Sloan, 2009; Norton & Paulus, 2015) Research that has
examined ER within non clinical samples using cross-sectional designs
(i.e., the strength of association between ER and symptoms of psycho-
pathology) has supported the notion of ER as a transdiagnostic con-
struct across depressive, anxiety, eating, substance use disorders and
BPD (Aldao &Nolen-Hoeksema, 2010, 2012a, 2012b;
McLaughlin & Nolen-Hoeksema, 2011; Newby, Williams, & Andrews,
2014). The current review was able to extend these findings through an
examination of the treatment literature, which lends further support to
the notion of ER as an underlying process that may contribute to
changes in symptoms of multiple forms of psychopathology following
treatment. Hence, these findings are consistent with, and lend further
support to, the growing evidence base that suggests that ER difficulties
are likely to be intrinsic to multiple forms of psychopathology
(Kring & Sloan, 2009) and support suggestions that ER may form a key
target for psychological treatments (Gratz et al., 2015).

From a broader perspective, the findings of this review contribute to
the debate underpinning a potential paradigm shift in the con-
ceptualization of psychopathology, in which the study of discrete

diagnostic categories has been replaced with a transdiagnostic ap-
proach, where psychopathology is proposed to comprise several higher
order dimensions or factors which are shared across disorders (Barlow
et al., 2004; Brown & Barlow, 2009; Dudley, Kuyken, & Padesky, 2011;
Harvey et al., 2004; Mansell, Harvey, Watkins, & Shafran, 2009;
Norton & Paulus, 2015). Several additional potential transdiagnostic
candidates have been proposed within the literature (Mansell, 2011),
including attentional biases (Mathews &MacLeod, 2005), anxiety sen-
sitivity (Naragon-Gainey, 2010), perfectionism (Egan, Wade, & Shafran,
2011) and psychological flexibility (Levin et al., 2014). However, de-
spite the range of transdiagnostic processes that have been examined,
ER is arguably one of the most widely studied and supported
(Norton & Paulus, 2015). The current review provides additional sup-
port both for the existence of transdiagnostic processes within psy-
chopathology, and for the role that ER has as one of these processes.

4.3. Clinical implications

A number of important clinical implications require consideration.
Firstly, it must be noted, that despite the intuitive appeal of ER, in the
absence of strong evidence of ER causal role in the reduction of psy-
chopathology, any conclusions regarding the utility of ER as a crucial
treatment target must be treated with caution. Nonetheless, the finding
that ER can improve in response to different treatments designed for,
and implemented with, individuals with a range of manifestations of
psychopathology may suggest that treatments for specific disorders
have common paths of action (i.e., through reducing emotion dysre-
gulation as one mechanism of action). This finding supports the well-
founded assumption that core processes exist across psychological dis-
orders, and when targeted in treatment, are likely to produce clinical
change (Barlow et al., 2013). More broadly, by providing additional
evidence that transdiagnostic processes exist within psychopathology,
and are amendable to change during treatment, the results from this
review provide conceptual support for existing treatments that target
transdiagnostic processes, such as the Unified Protocol (Barlow et al.,
2010), DBT (Linehan, 1993) and ACT (Hayes, Strosahl, &Wilson,
1999).

The magnitude of change in ER reported in the studies included in
this review also highlights the potential for the development of ad-
junctive transdiagnostic treatments that specifically target ER and that
may contribute to reductions in psychopathology. Such treatments
could be incorporated into treatment packages that already contain
disorder-specific components. For example, one research group have
developed The Affect Regulation Training (ART), an ER skills training
package which can be added to any form of empirically validated
treatment (Berking, 2010; Berking et al., 2008). When empirically
evaluated, ART added alongside CBT in a sample of inpatients with
MDD was found to produce significantly greater increases in wellbeing
and significantly greater decreases in negative affect than did CBT alone
(Berking, Ebert, Cuijpers, & Hofmann, 2013). The findings from this
review provide support for the continued development of such ad-
junctive ER treatments, and suggest a broader application of such
treatments to disorders such as substance use disorder, eating disorders
and BPD. However, further examination is needed to determine if ad-
junctive ER treatments augment the efficacy of existing evidence based
treatments (Berking et al., 2008; Berking et al., 2013).

The findings from this review also have important implications for
the application of existing treatments that have been designed specifi-
cally to target ER. Such treatments have been developed by a number of
independent research groups, however they have generally been de-
signed for specific disorders, including generalized anxiety disorder
(Mennin, 2004), depression (Berking et al., 2008) and BPD and delib-
erate self-harm (Gratz & Gunderson, 2006). The transdiagnostic nature
of ER proposed within this review suggests that these treatments may in
fact be efficacious for a wider range of psychopathology. The validation
of these treatment protocols for a range of psychological conditions
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would appear to represent an important area of future research.

4.4. Limitations

The findings of the present review have several limitations. First,
only a small number of studies examined mediation directly, with
studies more commonly reporting statistical mediation when change
was measured in both ER and symptoms at the same time points, rather
than examining true mediation models. Given that cross sectional de-
signs prevent any inferences regarding causation, these studies were not
included in addressing the second question of this review. To properly
establish mediation, longitudinal studies are required with multiple
measurement points, for example taking the form of a cross-lagged
panel model with at least three (and likely more) measurement points
(see Seling & Preacher, 2009, for discussion). While there were a few
studies that did examine longitudinal patterns, only Radkovsky et al.
(2014) used a full cross-lag and latent growth analysis, yet this study
did not utilize a control condition to distinguish time and treatment
effects. Generally, it is understandable that the expense and difficulty of
such studies may have prevented them from being conducted in as-
sessing the mediation role of ER. Nonetheless, the absence of long-
itudinal mediation analyses in this review has limited the conclusions
that can be drawn regarding the causal role of emotion regulation in the
development or reduction of psychopathology. This is a well-recognised
gap in the psychotherapy literature, whereby the empirical state of
psychotherapeutic change research has shown little progress in the past
decade (Hayes, Long, Levin, & Follette, 2013; Lemmens, Muller,
Arntz, & Huibers, 2016; Murphy, Cooper, Hollon, & Fairburn, 2009).
There is an urgent need for the field to invest in research designs which
facilitate the examination of change processes, in order to facilitate the
development of empirically supported transdiagnostic treatments that
incorporate evidence based treatment targets.

Second, despite the high rates of comorbidity reported within
clinical treatment settings, very few studies in the present review ex-
amined the efficacy of treatment for individuals experiencing multiple
psychological disorders. Furthermore, in studies where a significant
proportion of the sample was experiencing an additional psychological
disorder, it was rare that an outcome measure for symptoms of this
disorder were included within the analysis. This limitation has been
cited in previous reviews that have examined the efficacy of single
disorder treatments for youth with comorbid disorders (Ollendick,
Jarrett, Grills-Taquechel, Hovey, &Wolff, 2008; Riosa,
McArthur, & Preyde, 2011). As a result, it is still largely unknown
whether treatments that can decrease maladaptive ER can also produce
reductions in symptoms of co-occurring forms of psychopathology si-
multaneously. Given the proposed transdiagnostic nature of ER, ex-
amination of symptoms of multiple co-occurring forms of psycho-
pathology following an ER-relevant treatment warrants further
investigation.

Lastly the selection of ER strategies examined within this review
may also represent a limitation when making conclusions around the
transdiagnostic nature and clinical utility of ER. The selection of ru-
mination, avoidance and suppression as ER strategies within this review
was informed both by both the existing clinical literature (Aldao et al.,
2010) as well as a pragmatic need to examine a broad range of con-
structs for clinical utility in the psychological treatment literature.
Nonetheless, it has been argued that the primary function of these
strategies may not be to regulate emotion, and thus their inclusion as a
construct of ER has been debated (Berking &Wupperman, 2012).
However, without the development of measures that account for the
complexity of this construct (including those that address the goal or
motives of a given behavior), it is likely that the function of these
strategies will continue to remain unclear. This is a clear priority for
future research.

4.5. Concluding remarks

This review indicates that psychological treatments are able to
produce positive treatment-related improvements in ER; a process that
has been implicated in the development and maintenance of various
forms of psychopathology. These changes in ER appear to be relatively
independent of the treatment protocol used, the specific ER construct
examined, or the clinical disorder targeted. Changes in ER appear to co-
occur with improvement in clinical symptoms of a number of different
psychological disorders, such as depression, anxiety, substance use,
eating disorders and BPD. Importantly, the findings of the present re-
view contribute to the growing literature in support of ER as a trans-
diagnostic process, and lend credence to the notion that targeting this
construct in treatment may contribute to reductions across psycho-
pathology, regardless of agreed clinical nosological boundaries. From a
clinical perspective, this may be particularly relevant for clinicians
seeking to treat clients who present with high rates of diagnostic co-
morbidity and psychological complexity. It is important now for future
studies to directly examine these change processes, in order to provide
stronger evidence for emotional regulation as a mechanism of change,
as well as for studies of treatments that directly target emotion reg-
ulation processes as a central treatment target.
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