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Emotion regulation has been examined extensively with regard to important outcomes, including
psychological and physical health. However, the literature includes many different emotion regulation
strategies but little examination of how they relate to one another, making it difficult to interpret and
synthesize findings. The goal of this meta-analysis was to examine the underlying structure of common
emotion regulation strategies (i.e., acceptance, behavioral avoidance, distraction, experiential avoidance,
expressive suppression, mindfulness, problem solving, reappraisal, rumination, worry), and to evaluate
this structure in light of theoretical models of emotion regulation. We also examined how distress
tolerance—an important emotion regulation ability — relates to strategy use. We conducted meta-
analyses estimating the correlations between emotion regulation strategies (based on 331 samples and
670 effect sizes), as well as between distress tolerance and strategies. The resulting meta-analytic
correlation matrix was submitted to confirmatory and exploratory factor analyses. None of the confir-
matory models, based on prior theory, was an acceptable fit to the data. Exploratory factor analysis
suggested that 3 underlying factors best characterized these data. Two factors— labeled Disengagement
and Aversive Cognitive Perseveration— emerged as strongly correlated but distinct factors, with the
latter consisting of putatively maladaptive strategies. The third factor, Adaptive Engagement, was a less
unified factor and weakly related to the other 2 factors. Distress tolerance was most closely associated
with low levels of repetitive negative thought and experiential avoidance, and high levels of acceptance
and mindfulness. We discuss the theoretical implications of these findings and applications to emotion
regulation assessment.
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Emotion regulation has garnered substantial and increasing at-
tention in the last several decades in psychology and related fields.
As one rough metric of research activity in this area, a PsycINFO
search in February 2016 with “emotion regulation” as the keyword
yielded over 3,000 hits. The recent second edition of the Handbook
of Emotion Regulation (Gross, 2014) describes an extensive body
of research that has examined the underpinnings of emotion reg-
ulation in terms of biological, social, developmental, cognitive,
and personality processes, as well as its associations with physical
and psychological health and dysfunction. Within the realm of
clinical psychology, poor emotion regulation is a transdiagnostic

risk factor that has been implicated in many psychological disor-
ders, including mood, anxiety, substance use, personality, and
eating disorders (e.g., Aldao, Nolen-Hoeksema, & Schweizer,
2010). Correspondingly, improved emotion regulation is an im-
portant target in many psychological interventions: cognitive–
behavioral therapy (CBT) has long incorporated certain emotion
regulation strategies (e.g., reappraisal), and several more recent
therapies explicitly focus on emotion regulation as a primary
therapeutic target (e.g., Emotion Regulation Therapy, dialectical
behavior therapy, Affect Regulation Training; see Gratz, Weiss, &
Tull, 2015; Gross, 2014). Overall, emotion regulation has become
a key construct in psychology in general and clinical psychology in
particular (Gross, 2015; Gross & Jazaieri, 2014; Kring & Sloan,
2010; Tracy, Klonsky, & Proudfit, 2014).

Despite this prominence in psychology research, little is known
about how different emotion regulation strategies empirically re-
late to one another (see Aldao & Nolen-Hoeksema, 2010; Lee,
Witte, Weathers, & Davis, 2015; Seligowski & Orcutt, 2015) or to
relevant abilities that may underlie successful emotion regulation
(see Tull & Aldao, 2015). In this meta-analysis, we aim to (a)
delineate the associations among emotion regulation strategies and
assess their underlying structure, and (b) examine associations
between strategy use and distress tolerance, one exemplar of an
emotion regulation ability.
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Defining and Conceptualizing Emotion Regulation

There is not a clear consensus about the definition of emotion
regulation (Berking & Wupperman, 2012; Cole, Martin, & Dennis,
2004; see Bloch, Moran, & Kring, 2010 for a detailed discussion
of different definitions), but perhaps the most basic and common
definitional element is that emotion regulation involves an attempt
to influence emotions. These emotions may be (a) positive and/or
negative in valence, (b) one’s own emotions and/or those of
another person, and (c) influenced in terms of intensity, duration,
and/or quality. Furthermore, emotion regulation need not be con-
sciously initiated, but may be automatic and unconscious such that
there is not an explicit awareness of one’s activated goal to
influence emotions (Aldao et al., 2010; Gross, 1998, 2015; Gross
& Jazaieri, 2014; Gross & Thompson, 2007; Koole, 2009; Thomp-
son, 1994; Webb, Miles, & Sheeran, 2012). With regard to emo-
tion valence, recently there has been increased interest in the
regulation of positive emotions (see Carl, Soskin, Kerns, & Bar-
low, 2013), but most existing emotion regulation research centers
around attempts to decrease negatively valenced emotions. Thus,
the current review focuses on strategies and skills primarily rele-
vant to the down-regulation of negative emotions.

Recent conceptualizations of emotion regulation emphasize that
it is defined by function rather than form: that is, any act performed
with the goal of influencing emotions would be an instance of
emotion regulation (e.g., Aldao et al., 2010; Berking & Wupper-
man, 2012; Gross, 2015; Gross & Jazaieri, 2014). For example,
one could regulate emotions by eating or restricting food intake, by
accepting one’s current emotional experiences or trying to sup-
press them, and by talking to friends or isolating oneself.1 Al-
though this context-dependent quality introduces substantial com-
plexity in emotion regulation conceptualization and assessment,
one common approach has been to focus on the habitual use of
certain strategies that are typically or often used for the purpose of
emotion regulation, including distraction, behavioral and experi-
ential avoidance, rumination, acceptance, mindfulness, problem
solving, worry, reappraisal, and expressive suppression (e.g., Al-
dao et al., 2010; Gross, 2015; Webb et al., 2012). A second major
approach is to emphasize dispositional emotion regulation abilities
(e.g., emotional clarity, distress tolerance, emotion regulation flex-
ibility), which may be thought of as providing information about
one’s emotion regulation potential (e.g., Berking et al., 2008;
Gratz & Roemer, 2004; Tull & Aldao, 2015).2 Both approaches
have been fruitful in understanding how emotion regulation relates
to outcomes such as psychopathology, decision-making, romantic
relationships, and effectiveness in attaining emotional goals (e.g.,
Aldao et al., 2010; Carl et al., 2013; Gratz & Roemer, 2004;
Grecucci & Sanfey, 2014; Levenson, Haase, Bloch, Holley, &
Seider, 2014; Tull & Aldao, 2015; Webb et al., 2012).

Despite the clear importance of emotion regulation strategies
and abilities for healthy functioning in numerous domains, we
know surprisingly little about the ways in which various emotion
regulation strategies co-occur and interact with one another. Indi-
viduals report that they typically use multiple emotion regulation
strategies simultaneously, both in daily life and in the lab (Aldao
& Nolen-Hoeksema, 2013; Brans, Koval, Verduyn, Lim, & Kup-
pens, 2013; Dixon-Gordon, Aldao, & De Los Reyes, 2015). Fur-
thermore, correlations among the general use of some emotion
regulation strategies are quite strong (e.g., |.60| to |.75|; e.g., Brans

et al., 2013; Lee et al., 2015; Seligowski & Orcutt, 2015), sug-
gesting they may be reducible to fewer underlying factors or there
may be empirical redundancies among them. The impracticality of
assessing all (or even most) potentially relevant strategies in a
given study has resulted in numerous local bodies of research
centered around individual strategies with a corresponding absence
of integration across the breadth of putative strategies (Aldao,
2013). Likewise, almost no empirical research has addressed how
habitual strategy use relates to dispositional abilities. But recently,
researchers have argued that it is important to consider strategies
and abilities in concert, as they likely exert bidirectional effects on
one another (e.g., Tull & Aldao, 2015).

An articulation of the underlying structure of emotion regulation
strategies could make several important contributions to this re-
search area. It would assist in the synthesis of results across many
studies focused on individual strategies, explicate central similar-
ities and distinctions among strategies, and allow for a more
informed selection of specific strategies or groups of strategies for
specific research questions and clinical applications. In addition, a
parsimonious, empirically validated framework may help to clarify
our understanding of emotion regulation and its major compo-
nents, as well as to facilitate an examination of how strategy use
may vary across different contexts.

Theoretical Models of Emotion Regulation

To explore the structure of emotion regulation strategies, we
first review two groups of prominent theoretical models of emo-
tion regulation that may imply plausible structures (i.e., temporal
process models and strategy-based models).3 We then review
several ability-based models, given our interest in clarifying how
strategy use and abilities relate to one another.

Temporal Process Models

Among the most influential models of emotion regulation is
Gross’ process model, presented first in 1998 and revised and

1 Some scholars feel that the definition has become so broad and inclu-
sive as to threaten its utility: everything one does that is relevant to emotion
is emotion regulation (e.g., Berking & Wupperman, 2012; Eisenberg &
Spinrad, 2004). For example, worry and rumination are often classified as
emotion regulation strategies (as they are in the current study), but some
researchers have argued that they are concomitants of anxiety and mood
states, rather than attempts to change said emotional states, and therefore
they should not be considered emotion regulation (Berking & Wupperman,
2012). Thus, there is some ambiguity regarding which strategies should be
considered emotion regulatory in nature.

2 Certain emotion regulation processes have been conceptualized both as
dispositional abilities and as enacted strategies. Acceptance has been
studied by some as a cognitive strategy that is selectively utilized (e.g.,
Aldao et al., 2010; Webb et al., 2012), whereas others view it as a
person-level underlying ability (e.g., Berking et al., 2008; Gratz & Roemer,
2004). For this study, we consider acceptance a strategy because its utility
and employment varies substantially across contexts (e.g., Aldao & Nolen-
Hoeksema, 2012), in contrast to higher-order individual differences that
contribute to but are not themselves enacted as cognitive or behavioral
emotion regulation strategies (e.g., emotional clarity, distress tolerance,
impulse control, persistence towards larger goals).

3 Note that other major models of emotion regulation exist, such as
Koole’s (2009) descriptive framework that includes formal and functional
features of emotion regulation, but these are not reviewed here because
they are not amenable in scope and/or content to the structural examination
of dispositional strategy use.
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updated as the extended process model in 2015. These models built
upon the modal model of emotion, which specifies that the tem-
poral unfolding of emotion has four stages: the situation that
elicited the emotion, attention to that situation, appraisal of the
meaning of the situation given one’s current goals, and, finally, an
emotional response tendency that includes behavioral, physiolog-
ical, and experiential components. Emotion regulation can be
attempted at any of the stages of emotion generation, yielding
corresponding emotion regulation categories of situation selection
(e.g., avoidance of the situation altogether) and situation modifi-
cation (e.g., changing or avoiding specific stimuli in a situation),
attentional deployment (e.g., distraction, rumination, mindfulness),
cognitive change (e.g., reappraisal, acceptance), and response
modulation (e.g., experiential avoidance, expressive suppression).
As these strategies are hypothesized to occur at different points in
the emotion generation process, they may require different levels
of effort expenditure and result in different outcomes, with
antecedent-focused strategies (those that occur prior to the emo-
tional response; i.e., situation selection or modification, attentional
deployment, cognitive change) often leading to more successful
emotion regulation than response-focused strategies (Gross, 1998,
2015). However, most research comparing antecedent- and
response-focused strategies has only focused on two specific strat-
egies (i.e., reappraisal and expressive suppression, respectively),
precluding strong conclusions about the relative effectiveness of
antecedent- and response-focused strategies more broadly.

The process model may have some implications for the structure
of emotion regulation strategies, in that it is possible that people
tend to use (or fail to use) strategies within the same temporal
grouping (e.g., frequently using distraction, rumination, and mind-
fulness, all of which focus on attentional processes, but not using
other types of strategies as frequently). This covariation would
result in factors that reflect components of the process model (i.e.,
situation selection, situation modification, attentional deployment,
cognitive change, and response modulation). However, Gross’
model is primarily temporal and process-oriented rather than fo-
cused on between-person empirical covariation, and as such, there
is not a strong a priori reason to expect that one’s utilization of
emotion regulation strategies necessarily corresponds to groupings
based on temporal dynamics of emotions.

Strategy-Based Models

Another set of models conceptualizes emotion regulation ac-
cording to specific strategies, focusing on their formal character-
istics and correlates. For example, Aldao and colleagues (Aldao &
Nolen-Hoeksema, 2012; Aldao, Nolen-Hoeksema, & Schweizer,
2010) labeled emotion regulation strategies that generally have
negative associations with psychological symptoms as adaptive
(e.g., acceptance, problem solving, reappraisal, mindfulness), and
those that generally have positive associations with psychopathol-
ogy as maladaptive (e.g., expressive suppression, experiential
avoidance, behavioral avoidance, rumination). As noted by Aldao
(2013), classifying strategies as unilaterally “maladaptive” or
“adaptive” is somewhat reductive, given that any strategy may be
successful or unsuccessful in a particular situation for a particular
person and goal. Thus, using strategies flexibly to match the
context—rather than rigidly avoiding putatively maladaptive strat-
egies and only utilizing putatively adaptive strategies— may be

critical for successful emotion regulation (e.g., Aldao, 2013; Bo-
nanno & Burton, 2013). For example, if someone just received
very upsetting news but now needs to perform a difficult and
important task at work, experiential avoidance may be very useful
in achieving his or her current emotional and behavioral goals,
whereas reappraisal may be counterproductive. Nonetheless, a
large body of research (summarized quantitatively by Aldao et al.,
2010) shows that when used habitually, some strategies tend to be
associated with positive outcomes (e.g., psychological health) and
others tend to be associated with negative outcomes (e.g., psycho-
logical disorders, distress). We use the terms “adaptive” and mal-
adaptive” in this study to be consistent with prior literature, but we
consider them a shorthand for the probabilistic tendency of the
habitual use of a strategy to be negatively (adaptive) or positively
(maladaptive) associated with psychopathology, rather than as
some intrinsic and universal property of the strategy itself that is
manifest independent of context.

Given the pattern of differential associations across the dispo-
sitional use of emotion regulation strategies and individual differ-
ences in psychopathology described above, it is plausible that the
habitual uses of specific maladaptive strategies are intercorrelated,
as are the habitual uses of adaptive strategies. Thus, the adaptive
versus maladaptive strategies model could be consistent with two
structures: a single factor model wherein putatively adaptive strat-
egies load positively and putatively maladaptive strategies load
negatively, or two factors, one for adaptive strategies and the other
for maladaptive strategies. The former would imply that people
who frequently use adaptive strategies also infrequently use mal-
adaptive strategies, whereas the latter would indicate a greater
degree of independence between the use of maladaptive and adap-
tive strategies.

Another formal distinction among emotion regulation strategies
that has received empirical support is that of cognitive or covert
strategies (e.g., experiential avoidance, rumination, acceptance,
distraction) versus behavioral or overt strategies (e.g., behavioral
avoidance, substance use, exercise, eating, social activities) (Aldao
& Dixon-Gordon, 2014; Parkinson & Totterdell, 1999). If this
distinction is reflected in strategy use and covariances, it would
suggest a single factor with use of cognitive strategies at one
extreme and use of behavioral strategies at the other, or a two-
factor model with relatively independent factors of cognitive strat-
egies and behavioral strategies.

Ability-Based Models

A final group of emotion regulation models are primarily orga-
nized around dispositional abilities believed to facilitate healthy
emotion regulation. These abilities cut across different strategies
and situations and have particular relevance for the development
and maintenance of psychopathology. Two models reviewed here
are embodied in measures that assess these abilities. The Difficul-
ties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004)
measures the (lack of) six abilities, wherein a deficit in any of these
may lead to problems with emotion regulation and to psycholog-
ical symptoms. The specific abilities assessed by the DERS in-
clude emotion recognition (i.e., awareness of and clarity of emo-
tions), responses to emotions (i.e., acceptance of emotions),
moderation of the effects of negative emotions on behavior (i.e.,
controlling impulses and enacting goal-directed behaviors in the
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presence of negative affect), and perceived access to effective
emotion regulation strategies.

A second ability-based model is the adaptive coping with emo-
tions (ACE) model (also referred to as the Affect Regulation
Training [ART] model), which posits that multiple skills interact in
a specific situational context to yield adaptive emotion regulation
(e.g., Berking & Schwarz, 2014; Berking et al., 2008; Radkovsky,
McArdle, Bockting, & Berking, 2014). The (German-language)
Emotion-Regulation Skills Questionnaire was created to assess
these skills (Berking & Znoj, 2008). This model has numerous
similarities to the DERS, as it also includes awareness and clarity
of emotions (here clarity is divided into identification and labeling
of emotions), responses to emotions (here acceptance of and tol-
erance of negative emotions are distinguished), goal-directed ap-
proach behavior even if it elicits or is in the context of negative
emotions, and perceived effective utilization of emotion regulation
strategies. Unique to the ACE model are the abilities to recognize
the causal and maintaining factors underlying specific emotional
experiences, and to provide compassion and support to oneself
when experiencing negative emotions. The ACE model hypothe-
sizes that the most important abilities for healthy psychological
functioning are successful modification of emotions and accep-
tance/tolerance of aversive emotions, as supported by several
empirical studies (e.g., Berking et al., 2008; Radkovsky et al.,
2014). The other abilities are viewed as less central, with primary
relevance insofar as they influence emotion modification and
distress tolerance.

Empirical Evaluation of the Structure of Emotion
Regulation Strategies

Existing Studies

We were able to identify only three empirical studies that
examined the structure of emotion regulation based on strategy
covariances. Aldao and Nolen-Hoeksema (2010) assessed the
structure of reappraisal, rumination (brooding and pondering),
thought suppression, and problem solving in a student sample. A
single factor, scale-level confirmatory factor analysis (CFA) re-
vealed that problem solving did not load significantly and global
model fit was poor. After removing problem solving, fit was
acceptable, although reappraisal loaded weakly on the factor.
These results could suggest the need for more than one factor
(perhaps an adaptive and a maladaptive strategy factor), but there
were not enough indicators to robustly model and test such a
structure, as generally three or more indicators per factor are
needed (e.g., Brown, 2015).

Two studies examined a larger number of strategies (i.e., 7–8
strategies) and conducted analyses with items or parcels, allowing
for the examination of multidimensional factor models. Seligowski
and Orcutt (2015) tested Gross’ (1998) process model (excluding
situation modification, as there are very few available self-report
measures) in a community sample. The four-factor model—be-
havioral avoidance as an indicator of situation selection, brooding
and reflective rumination as attentional deployment, reappraisal
and thought suppression as cognitive change, and expressive sup-
pression, experiential avoidance, and acceptance as response mod-
ulation—was not a good fit to the data. However, fit was accept-

able when thought suppression, acceptance, and experiential
avoidance were moved to a separate factor, labeled “emotional
distancing.” Unfortunately, constructs and measure-specific vari-
ance were confounded in this model, such that each of the strategy
factors had items from a single, unique measure. Therefore, these
results were equally consistent with the interpretation that the
factors reflected measure variance, rather than true distinctions in
the underlying emotion regulation constructs.

Lee and colleagues (2015) collected data from a trauma-exposed
student sample on the habitual use of acceptance, reappraisal,
reflective rumination, brooding rumination, thought suppression,
expressive suppression, and experiential avoidance. They used
item-level confirmatory factor analysis to compare several models:
a single factor model, a two-factor model consisting of adaptive
and maladaptive strategy factors, a four-factor model of Gross’
process model (again excluding situation modification), and a
model in which each strategy loaded on a separate factor. Fit was
poor for all models except the model that had separate factors for
each strategy. However, as in the Seligowski and Orcutt (2015)
study, it does not appear that measure-specific method effects were
modeled, so it is likely that potential content-based factors were
overridden by the tendency of items from the same measure to
cluster together.

Issues in the Evaluation of Emotion
Regulation Structure

These three studies provide conflicting characterizations of the
structure of emotion regulation strategies, ranging from the ex-
tremes of a single factor to separate factors for every strategy. One
reason for these inconsistencies may be the study design and
analytic approach. In latent variable structural modeling, a “true”
underlying structure may be identified if (a) a sufficient number of
indicators are included to allow for the emergence of the correct
number of factors, (b) a representative set of the range of relevant
constructs is included, and (c) method/measure variance is either
accounted for via design (i.e., constructs and indicators are not
confounded) or statistically by correlating measurement error
terms (see Brown, 2015 for more detail). No study to date has met
all of these considerations, making it difficult to draw conclusions
from the existing literature on emotion regulation structure.

More generally, Skinner, Edge, Altman, and Sherwood (2003)
described some of the difficulties of identifying an underlying
structure for the coping domain, and many of the specifics they
discussed also apply to the overlapping construct of emotion
regulation. Skinner et al. noted a number of concerns with explor-
atory structural approaches (e.g., exploratory factor analysis), in-
cluding nonreplicable solutions across different samples4 and dif-
ficulty ensuring that both the constructs selected and their
observed indicators provide comprehensive coverage of the coping
domain (as described in points 1 and 2 in the preceding paragraph).
Given these and other concerns, they argue that confirmatory
analytic techniques (e.g., confirmatory factor analysis), which in-

4 Of note, Skinner et al. reviewed item-level exploratory factor analyses,
which often produce less robust solutions than scale-level indicators due to
their lower levels of indicator reliability. Our meta-analysis uses scale-level
indicators, which enhances reliability and is likely to improve solution
replicability.
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clude top-down and bottom-up structural approaches, are most
likely to yield a useful and accurate structure.

The Current Study

The primary goal of the current study was to examine the
underlying structure of common emotion regulation strategies,
drawing from the full body of relevant prior evidence and using a
relatively large number of strategies. As reviewed previously,
there is some theory and empirical work on emotion regulation
strategy structure, but this literature is still small and in the early
stages of study. Therefore, we use a combination of data-driven,
exploratory techniques and confirmatory tests of prior theory to
examine the structure of this domain.

We selected a set of 10 common emotion regulation strategies:
rumination, distraction, acceptance, problem solving, behavioral
avoidance, experiential avoidance (including emotion or thought
suppression),5 expressive suppression, reappraisal, mindfulness,
and worry. We identified these strategies based on a literature
review of emotion regulation strategies that were selected for
inclusion in existing meta-analyses, conceptual reviews, and struc-
tural analyses; the strategies from each of these 10 reviewed
studies are shown in Table A of the online supplement. Our
meta-analysis includes all eight of the strategies that were identi-
fied in four or more of the studies in Table A, as well as two
strategies (i.e., mindfulness and worry) that were less frequently
identified (see the note of Table A for further justification of their
inclusion). Thus, the strategies we selected are “common” in the
sense that they are of theoretical importance and are widely ac-
cepted exemplars of self-reported habitual regulation of negative
emotions (e.g., Aldao et al., 2010; Aldao & Nolen-Hoeksema,
2012; Schäfer et al., 2016; Webb et al., 2012), and they are
frequently assessed empirically and reported in the literature (a
necessary precondition to conduct a meta-analysis). They also
cover a range of content relevant to the previously reviewed
structural models, including the process model, cognitive and
behavioral strategies, and maladaptive and adaptive strategies.
Table 1 shows how the strategies in our meta-analysis may be
grouped based on each of these models.6

Although no single study has assessed all of the emotion regu-
lation strategies of interest here, many studies have reported cor-
relations between two (or more) relevant strategies. Thus, we can
obtain fairly robust estimates of the associations among all of the
strategies by conducting meta-analyses of the correlations of each
possible pairing. In addition, meta-analytic estimates combine data
from many different samples (weighted by sample size) and dif-
ferent measures, whereas individual studies generally include a
few samples and a few measures of each strategy at most. As such,
meta-analytic results are likely to be more robust and less swayed
by measure-specific or sample-specific variance than are those of
individual studies, allowing for a clearer examination of the struc-
ture of the underlying constructs and potentially a more replicable
structure. The meta-analytic correlations between strategies pro-
vide important information regarding the magnitudes, significance,
and directions of effects, but more crucially for our purpose, they
allow for a thorough examination via meta-analytic factor analysis
of the structure of this group of 10 strategies. Although we were
not primarily interested in and did not have specific hypotheses
regarding moderators of meta-analytic effects, for the sake of

comprehensiveness, we also examined how several study and
sample characteristics may contribute to between-study heteroge-
neity.

A secondary aim was to conduct an initial exploration of how
emotion regulation abilities relate to emotion regulation strategy
use, as it is important to begin to integrate strategy and ability
models so that we can better specify how these characteristics
interact with one another and jointly contribute to adaptive and
successful emotion regulation. Specifically, we focused on how
distress tolerance (i.e., the perceived ability to withstand aversive
emotional states) is associated with the above emotion regulation
strategies, conducting meta-analyses of the correlations between
distress tolerance and each strategy. We selected distress tolerance
for two reasons. First, it is highly relevant to both of the abilities
models reviewed here, as it has been identified as one of the
primary skills in the ACE model (e.g., Berking et al., 2008;
Radkovsky et al., 2014), and it is theoretically (Bardeen, Tull,
Dixon-Gordon, Stevens, & Gratz, 2015; Jeffries, McLeish, Krae-
mer, Avallone, & Fleming, 2016; Leyro, Zvolensky, & Bernstein,
2010) and empirically (rs � �.64 to �.76; Iverson, Follette,
Pistorello, & Fruzzetti, 2012; McHugh, Reynolds, Leyro, & Otto,
2013) closely associated with the DERS (and with the Limited
Access to Strategies scale in particular). Second, self-report mea-
sures of distress tolerance were first published over a decade ago
and are available in English, so there is sufficient data available to
conduct meta-analyses.

There is little research on how distress tolerance relates to
emotion regulation strategies (see Zvolensky, Leyro, Bernstein, &
Vujanovic, 2011) and therefore these analyses are largely explor-
atory, but we offer tentative expectations based upon theory (Tull
& Aldao, 2015; Zvolensky et al., 2011) and one empirical study
(Jeffries et al., 2016). First, low distress tolerance may be similarly
associated with all strategies used to reduce negative affect, be-
cause an inability to withstand difficult emotions could lead one to
frequently try to reduce negative emotions by any means. A second
possibility is that low distress tolerance may be most closely
associated with avoidance-based strategies that require little effort
and exert an effect quickly (e.g., expressive suppression, distrac-
tion, behavioral and experiential avoidance), as individuals with
low distress tolerance may be particularly motivated to regulate
emotions based on immediate hedonic concerns. Third, distress
tolerance should be moderately associated with mindfulness and
acceptance, since these strategies entail an openness to one’s
current experience (including aversive experiences). Finally, low
distress tolerance may be related positively to habitual maladaptive

5 Experiential avoidance is the avoidance of any unwanted internal
experience, including emotions, thoughts, and physical sensations (e.g.,
Hayes et al., 2004). Therefore, we subsumed emotion suppression, thought
suppression, and cognitive avoidance within this broader category. In
contrast, expressive suppression involves suppression of outward manifes-
tations of emotion, rather than of emotion-driven internal experiences, and
so constitutes a separate category.

6 Note that there were relatively few purely behavioral strategies in-
cluded, reflecting the fact that cognitive emotion regulation strategies have
received the most empirical attention and behavioral strategies tend to be
more heterogeneous in function (e.g., reappraisal is largely defined as
having an emotion regulatory function, whereas emotion regulation is just
one of many possible functions for drinking alcohol or talking with friends;
Aldao & Dixon-Gordon, 2014).
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strategy use and negatively to habitual adaptive strategy use,
consistent with the results of Jeffries et al. (2016).

Method

Literature Search

We sought to identify studies that reported correlations between
two or more of the selected emotion regulation strategies (i.e.,
rumination, distraction, acceptance, problem solving, behavioral
avoidance, experiential avoidance, expressive suppression, reap-
praisal, mindfulness, and worry). Thus, assuming at least one study
for each of the possible pairings of constructs, our analyses would
yield 45 meta-analytic correlations to include in structural analy-
ses. We also searched for studies reporting correlations of distress
tolerance with each of the 10 emotion regulation strategies.

Potentially relevant studies (including published articles, book
chapters, and dissertations) were identified via PsycINFO and
Medline searches. Searches were limited to studies that were
written in English, had human subjects, and were published since
1985, which marked the approximate emergence of the construct
of emotion regulation as it is understood today. The following
search terms were used, wherein each term was paired with every
other term: “emotion regulat�”, distract�, accept�, mindful�, “ex-
periential avoid�”, suppress�, reapprais�, rumin�, worry, “problem
solv�”, “psychological flexibil�” (a label used for some measures
of experiential avoidance and acceptance), and “distress tolera�.”
Articles were identified that used these search terms in any field
(i.e., title, keyword, and/or abstract). An initial search was con-
ducted in November 2013 and a second search was conducted in
July 2014 to add new studies, yielding a total of 13,958 potentially
relevant abstracts. In addition, the reference sections of relevant
review articles were examined to locate additional relevant studies.
Finally, unpublished data were requested via several professional
listserves for psychology researchers, and e-mails requesting un-

published relevant data were also sent to scholars who had pub-
lished extensively on emotion regulation in the past 10 years.

Selection of Studies

The abstracts identified via the above searches were screened to
determine whether they were indeed relevant to emotion regulation
strategies and whether they reported empirical data. Thus, we
eliminated review or conceptual articles that lacked original em-
pirical data, as well as studies that clearly were irrelevant to
emotion regulation and were identified based on a different mean-
ing of the search terms (e.g., suppression of nerve impulses). This
left 1,222 studies that were examined in greater detail.

The following inclusion criteria were applied to this set of
studies in determining their eligibility for the meta-analysis: (a)
Emotion regulation strategies were assessed via self-report (not
interview, other-report, behavioral measures, or experimental ma-
nipulations) using standardized scales (rather than single items);
(b) Data were collected using English language measures, as the
meaning of the constructs could vary across languages and limit
comparability; (c) The measures assessed habitual or general use
of at least two of the above emotion regulation strategies, rather
than state emotion regulation or emotion regulation in response to
a specific stressor; and (d) Both emotion regulation strategies were
assessed concurrently and, if applicable, at baseline (i.e., prior to
an experimental manipulation or induction), with the association
reported as a zero-order correlation. Studies were excluded if the
sample was characterized by individuals with a current cognitive
impairment—such as psychosis, intellectual disability, dementia,
or autism—that may have prohibited valid completion of the
measure.

Measures were carefully selected to ensure that only valid
indicators of the underlying constructs of interest were included.
Working definitions of each strategy were created, as described
below. Distraction was defined as shifting one’s attention to
something else in order to avoid or reduce unwanted emotions;

Table 1
Conceptual Categorizations of Included Emotion Regulation Strategies Within Temporal Process and Strategy-Based Models

Strategy

Adaptive vs. Maladaptive Cognitive vs. Behavioral Process model

Adaptive Maladaptive Cognitive Behavioral Situation Attention Cog. change Response mod.

Acceptance X X X X
Behavioral avoidance X X X
Distraction X X X X X
Experiential avoidance X X X
Expressive suppression X X X
Mindfulness X X X
Problem solving X X X X
Reappraisal X X X
Rumination X X X
Worry X X X

Note. Some strategies were categorized into more than one group within models, either because of conflicting empirical evidence for their groupings
or different components of the strategy belong in different categories. Specifically, distraction is often adaptive in the short-term for specific
situations (Gross, 2015; Webb et al., 2012), but maladaptive if used as a long-term avoidance strategy (Sheppes et al., 2014). In addition, both
distraction and problem solving can manifest as cognitive/covert (thinking about something else or thinking about how to solve the problem,
respectively) or as behavioral/overt (engaging in a distracting activity or taking action to solve the problem, respectively) (Parkinson & Totterdell,
1999). Last, within the process model, acceptance may be viewed as response modulation since it involves accepting one’s current emotional
response (e.g., Lee et al., 2015; Seligowski & Orcutt, 2015) and as cognitive change because it is essentially a reappraisal of the meaning of one’s
emotion (e.g., Webb et al., 2012; see Wolgast, Lundh, & Viborg, 2011).
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Acceptance as willingness to experience one’s current emo-
tions, even if they are aversive; Mindfulness as an open aware-
ness of the present moment without evaluation; Experiential
avoidance as avoiding unwanted internal stimuli, such as
thoughts, physical sensations, or emotions; Behavioral avoid-
ance as avoiding external stimuli (e.g., situations, people,
places) that evoke unwanted emotions; Expressive suppression
as inhibiting the outward expression of an emotion; Reappraisal
as changing one’s perspective or interpretation to recognize
positive aspects of a situation; Rumination as repetitively think-
ing about the experience, causes, and consequences of negative
emotion in a passive manner; Worry as repetitive, negative
thoughts and images about the future; Problem solving as
attempts to actively modify an undesirable situation or its
consequences; and Distress tolerance as one’s perceived capac-
ity to withstand unpleasant emotional states (see Aldao et al.,
2010 and Webb et al., 2012 for similar operational definitions).

Using these working definitions, we identified measures that (a)
purported to assess the emotion regulation strategies of interest or
distress tolerance, (b) showed good construct validity, including
expected empirical patterns of convergent and discriminant valid-
ity in published studies, and (c) were dispositional/habitual and not
event-specific. Measures that met all criteria but were developed in
the coping tradition (rather than as emotion regulation per se) were
included in analyses, consistent with other emotion regulation
meta-analyses (e.g., Aldao et al., 2010; Schäfer et al., 2016) and
theoretical accounts of emotion regulation as one type of coping
(e.g., Skinner et al., 2003). Coping may be distinguished from
emotion regulation by a focus on longer-term responses to stres-
sors, responses to negative (but not positive) emotions and situa-
tions, and the inclusion of nonemotional goals and outcomes
(e.g., Gross, 1998). In addition, coping measures are more
likely than emotion regulation measures to focus on responses
to a specific event (e.g., illness, divorce), such that they may be
contextually bound and not generalizable across situations.
However, because our analysis is limited to responses to neg-
ative emotions that are assessed dispositionally (that is, any
measures yoked to a specific event were excluded), the distinc-
tions between coping and emotion regulation should not be
manifest in the particular coping measures included in our
meta-analysis. When a study used a measure that appeared
relevant but had not been identified previously for inclusion in
the meta-analysis, the first author used the above criteria as a
guide in deciding whether to include the measure. A full list of
the measures used in the meta-analysis and their references is
provided in the online supplement (Table B).

Effect Size Coding

After applying study inclusion and exclusion criteria, a final set
of 280 studies and 331 independent samples (some studies had
multiple samples) remained for inclusion in the meta-analysis.
Table 2 shows the characteristics and effect sizes of each included
study. Two hundred thirty-five studies were peer-reviewed publi-
cations, whereas 45 were dissertations or unpublished data sets.
Across all of the 45 pairings among the 10 emotion regulation
strategies, there was a total of 670 contributing correlations. Im-
portantly, there was at least one effect size for every possible
pairing of the emotion regulation strategies—a necessary condition

for the factor analyses because the meta-analytic correlation matrix
cannot have missing cells. There were also 33 correlations con-
tributing to meta-analytic estimates of distress tolerance and the
emotion regulation strategies, although there were no correlations
of distress tolerance with two of the strategies (i.e., with behavioral
avoidance and distraction).

The primary variables that were extracted during the coding
process were correlations among all included emotion regulation
strategies and/or distress tolerance, and their corresponding sample
sizes. If multiple measures for the same emotion regulation strat-
egies were included in a single study, all relevant correlations were
coded and then the mean correlation for each pair of strategies was
calculated using Fisher’s r to Z transformation. However, using the
same variance as for a single correlation in these cases underesti-
mates the precision of the correlation because it implicitly assumes
that the two measures of the same strategy are perfectly correlated,
which is almost certainly incorrect (Borenstein, Hedges, Higgins,
& Rothstein, 2009). Therefore, we also coded the correlations
between measures of the same strategies in these cases and cor-
rected the variances for each averaged estimate using a formula
presented by Borenstein and colleagues (pp. 228–229). In in-
stances where the correlation between measures of the same strat-
egy was needed but was not reported in a given article, we took the
conservative approach of weighting that estimate by the variance
of a single correlation from that sample. Finally, the sign of
correlations was reversed when necessary so that each was keyed
with higher scores on the measures indicating higher levels of both
strategies (in the direction of the strategy labels used in the current
study).

We also coded several variables that were potential moder-
ators of the associations between emotion regulation strategies,
including the specific measure used, percent of the sample that
was female, percent of the sample that was Caucasian, sample
age, article type (published article vs. dissertation/unpublished
dataset), and sample type (clinical vs. nonclinical; high-risk or
mixed clinical and nonclinical samples were not included in this
moderator analyses). Finally, we coded the internal consistency
(coefficient alpha) of the emotion regulation measures in each
sample whenever reported, so that we could correct individual
effect sizes for unreliability. If a study did not report coefficient
alpha, the mean reliability for other studies that used that
measure was inserted. We used the coefficient alpha from the
original article that reported the development of the measure in
rare cases when only one study used a measure and they did not
report alpha from their sample.

Rater Training and Agreement

Six psychology graduate students underwent extensive training
with the first author in the study selection and coding process, and
several practice groups of articles were coded by everyone until
acceptable rates of reliability (e.g., greater than 85% agreement)
were achieved. Following this training period, two independent
raters evaluated each potentially relevant study for inclusion and
(if deemed eligible) coded the previously described variables. We
used this double-coding procedure as a check of reliability and to
reduce the likelihood of typos or other data entry errors. Interrater
reliability was adequate, as the mean kappa between raters was .87.
The first author reviewed each discrepancy in study selection and
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Table 2
Characteristics of Studies Included in the Meta-Analysis

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

Abela et al. (2002) Yes 184 No 12.8 42.4 65.4 .43 CRSQ- Distraction CRSQ- Problem Solving
.01 CRSQ- Distraction CRSQ- Rumination

�.18 CRSQ- Problem Solving CRSQ- Rumination
130 No 8.8 48.5 65.4 .54 CRSQ- Distraction CRSQ- Problem Solving

.40 CRSQ- Distraction CRSQ- Rumination

.39 CRSQ- Problem Solving CRSQ- Rumination
Adams (2009) No 287 No 20.1 49.8 58.0 �.03 DERS- Non-acceptance DERS- Act with Aware.
Adams (2011) No 30 Yes NR 80.0 70.0 �.52 MAAS AAQ

.31 MAAS PCI
Adams et al. (2007) Yes 392 No 12.3 59.2 74.7 .43 CRSQ- Distraction CRSQ- Problem Solving

.09 CRSQ- Distraction CRSQ- Rumination
�.24 CRSQ- Problem Solving CRSQ- Rumination

Aguirre (2008) No 138 No NR 89.6 91.0 .11 CERQ- Acceptance CERQ- Planning
.22 CERQ- Acceptance CERQ- Pos. Reappraisal

�.02 CERQ- Acceptance CERQ- Rumination
.72 CERQ- Pos. Reappraisal CERQ- Planning

�.15 CERQ- Rumination CERQ- Planning
�.24 CERQ- Rumination CERQ- Pos. Reappraisal

Aldao (2015) No 270 No 19.7 71.0 62.0 .71 CBAS- Behav. Nonsocial CBAS- Cog. Nonsocial
.61 CBAS- Behav. Nonsocial CBAS- Cog. Social
.56 CBAS- Behav. Social CBAS- Cog. Nonsocial
.62 CBAS- Behav. Social CBAS- Cog. Social

�.08 CBAS- Behav. Nonsocial ERQ- Reappraisal
�.11 CBAS- Behav. Social ERQ- Reappraisal

.54 CBAS- Behav. Nonsocial RSQ- Brooding

.44 CBAS- Behav. Social RSQ- Brooding

.24 CBAS- Behav. Nonsocial ERQ- Suppression

.28 CBAS- Behav. Social ERQ- Suppression

.43 CBAS- Behav. Nonsocial PSWQ

.31 CBAS- Behav. Social PSWQ
�.14 CBAS- Cog. Nonsocial ERQ- Reappraisal
�.09 CBAS- Cog. Social ERQ- Reappraisal

.48 CBAS- Cog. Nonsocial RSQ- Brooding

.43 CBAS- Cog. Social RSQ- Brooding

.28 CBAS- Cog. Nonsocial ERQ- Suppression

.40 CBAS- Cog. Social ERQ- Suppression

.22 CBAS- Cog. Nonsocial PSWQ

.23 CBAS- Cog. Social PSWQ
�.10 ERQ- Reappraisal RSQ- Brooding

.03 ERQ- Reappraisal ERQ- Suppression
�.15 ERQ- Reappraisal PSWQ

.20 ERQ- Suppression RSQ- Brooding

.50 RSQ- Brooding PSWQ

.10 ERQ- Suppression PSWQ
Aldao & Nolen-Hoeksema (2010) Yes 252 No 18.4 55.6 55.2 .10 WBSI COPE- Problem Solving

.05 WBSI ERQ- Reappraisal

.55 WBSI RSQ- Brooding

.27 COPE- Problem Solving ERQ- Reappraisal

.02 COPE- Problem Solving RSQ- Brooding
�.18 ERQ- Reappraisal RSQ- Brooding

Allan (2010) No 79 No NR 100.0 NR .59 CBAS- Behav. Social CBAS- Cog. Social
.53 CBAS- Behav. Social CBAS- Cog. Non-social
.51 CBAS- Behav. Nonsocial CBAS- Cog. Social
.69 CBAS- Behav. Nonsocial CBAS- Cog. Nonsocial
.45 CBAS- Behav. Social RRQ- Rumination
.52 CBAS- Behav. Social RSQ- Brooding
.43 CBAS- Behav. Nonsocial RRQ- Rumination
.45 CBAS- Behav. Nonsocial RSQ- Brooding

�.05 RSQ- Distraction RRQ- Rumination
�.16 RSQ- Distraction RSQ- Brooding

.36 RRQ- Rumination CBAS- Cog. Social

.28 RRQ- Rumination CBAS- Cog. Nonsocial

.35 RSQ- Brooding CBAS- Cog. Social

.47 RSQ- Brooding CBAS- Cog. Nonsocial

.48 RRQ- Rumination PSWQ

.53 RSQ- Brooding PSWQ
Allan et al. (2014) Yes 347 Yes 34.9 57.1 66.3 �.48 PSWQ DTS
Alloy et al. (2009) Yes 274 Mixed 19.8 60.6 60.5 �.10 RSQ- Distraction RSQ- Rumination
Amstadter & Vernon (2008) Yes 65 Mixed 20.0 87.9 70.8 �.13 WBSI ERQ- Reappraisal

.03 ERQ- Reappraisal ERQ- Suppression
Andrews et al. (2013) Yes 80 Yes 12.2 77.5 NR .46 ACS-SF- Solving

Problem
ERQ- Reappraisal

(table continues)
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

�.26 ACS-SF- Solving
Problem

ERQ- Suppression

.00 ERQ- Reappraisal ERQ- Suppression
81 Yes 12.3 72.8 NR .48 ACS-SF- Solving

Problem
ERQ- Reappraisal

�.29 ACS-SF- Solving
Problem

ERQ- Suppression

�.07 ERQ- Reappraisal ERQ- Suppression
Appleton et al. (2013) Yes 379 No NR 100.0 NR �.06 ERQ- Reappraisal ERQ- Suppression
Arditte & Joormann (2011) Yes 40 Mixed 38.3 63.0 80.0 .09 ERQ- Reappraisal RRS- Brooding

.17 ERQ- Reappraisal ERQ- Suppression

.43 RRS- Brooding ERQ- Suppression
Argus & Thompson (2008) Yes 141 Yes 43.1 68.1 NR .44 MAAS SPSI-R
Arndt et al. (2013) Yes 4639 No 19.2 60.7 58.0 .00 ERQ- Reappraisal ERQ- Suppression
Arnow et al. (2004) Yes 62 Yes NR 66.7 NR .16 RSQ- Distraction RSQ- Rumination
Baer et al. (2004) Yes 130 No 19.6 56.0 86.0 �.26 KIMS- Acceptance AAQ

�.30 AAQ KIMS- Act with Aware.
445 No NR 62.3 86.1 .29 KIMS- Acceptance KIMS- Act with Aware.
115 No NR NR NR .30 KIMS- Acceptance MAAS

Baer et al. (2006) Yes 613 No 20.5 70.0 90.0 .34 FFMQ- Act with Aware. FFMQ- Nonjudgment
�.51 AAQ CAMS- Mindfulness
�.54 AAQ FMI
�.44 AAQ KIMS
�.32 AAQ MAAS
�.60 AAQ MQ
�.27 WBSI FMI
�.42 WBSI KIMS
�.32 WBSI MAAS
�.44 WBSI CAMS-R
�.47 WBSI MQ

Bagby et al. (1999) Yes 89 Yes 39.3 62.9 NR .08 RSQ- Distraction RSQ- Rumination
Bariola et al. (2012) Yes 207 No 48.0 0.0 NR .11 ERQ- Reappraisal ERQ- Suppression

358 No 45.0 100.0 NR .06 ERQ- Reappraisal ERQ- Suppression
379 No 14.8 56.5 NR �.17 ERI-CA- Reappraisal ERI-CA- Suppression

Barnes & Lynn (2010) Yes 102 No 18.9 67.7 NR .37 FFMQ- Nonjudgment FFMQ- Act with Aware.
Belzer et al. (2002) Yes 353 No 18.9 63.0 44.2 �.29 SPSI- R- SF- PPO CWQ- Worry

�.30 SPSI- R- SF- PPO PSWQ
Benazon (1998) No 90 Mixed 44 64.4 98 .25 RSQ- Rumination RSQ- Distraction
Bender (2008) No 61 Mixed 67.7 NR NR .49 DERS- Awareness DERS- Nonacceptance

�.43 DERS- Nonacceptance PSWQ
�.44 DERS- Awareness PSWQ

Bennett et al. (2009) Yes 295 Yes 43.3 73.0 70 .21 TCQ- Distraction TCQ- Reappraisal
�.22 TCQ- Distraction TCQ- Worry

.02 TCQ- Reappraisal TCQ- Worry
Bird et al. (2013) Yes 230 No 20.0 82.6 NR .60 AAQ PSWQ

.50 WBSI PSWQ
190 No 62.5 51.1 NR .64 AAQ PSWQ

.64 WBSI PSWQ
Bjornsson et al. (2010) Yes 742 No 18.8 62.7 85.1 .10 RSQ- Distraction AAQ

.08 RSQ- Distraction RSQ- Rumination

.52 AAQ RSQ- Rumination
887 No 18.9 54.5 85.1 .12 RSQ- Distraction AAQ

.14 RSQ- Distraction RSQ- Rumination

.53 AAQ RSQ- Rumination
Boden et al. (2013) Yes 93 Yes 44.5 0.0 49.5 �.07 ERQ- Reappraisal ERQ- Suppression
Borders et al. (2010) Yes 211 No 31.8 60.0 �80.0 �.48 MAAS RRQ

464 No 19.7 66.7 50.0 �.46 MAAS RRQ
Britton (2004) Yes 196 Yes 19.7 44.0 87.0 .43 COPE- Acceptance COPE- Reinterp.

Growth
.06 COPE- Mental Disengag. COPE- Acceptance
.04 COPE- Planning COPE- Mental

Disengag.
.56 COPE- Planning COPE- Reinterp.

Growth
.02 COPE- Reinterp. Growth COPE- Mental Diseng.

Brown & Ryan (2003) Yes 145 No 19.8 64.0 63.0 �.38 RRQ MAAS
187 No 19.7 62.0 77.0 �.29 RRQ MAAS
327 No 19.6 64.0 77.0 �.39 RRQ MAAS

Bullis et al. (2014) Yes 48 No 29.1 0.0 52.0 .36 KIMS- Acceptance KIMS- Act with Aware.
Caldwell & Shaver (2012) Yes 388 No 22.1 70.0 44.0 .14 RRQ ERQ- Suppression
Caldwell & Shaver (2015) Yes 48 High risk 47 100 96.0 .37 ERQ- Suppression RRQ
Calmes & Roberts (2007) Yes 543 No 20.3 60.6 59.6 .41 RRS PSWQ
Cardaciotto (2005) No 559 No 20.1 50.6 64.4 �.43 PHLMS WBSI

�.33 PHLMS RRQ
Carter (2011) No 316 No NR 100.0 89.0 .62 PSWQ RRQ- Rumination
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

186 No NR 0.0 89.0 .64 PSWQ RRQ- Rumination
Carvalho & Hopko (2011) Yes 158 No 19.1 61.4 77.8 .70 CBAS- Cog. Avoidance CBAS- Behav.

Avoidance
Carver et al. (1989) Yes 978 No NR NR NR .06 COPE- Acceptance COPE- Mental

Disengag.
.23 COPE- Acceptance COPE- Planning
.36 COPE- Acceptance COPE- Reinterp.

Growth
�.04 COPE- Mental Disengag. COPE- Planning

.06 COPE- Mental Disengag. COPE- Reinterp.
Growth

.45 COPE- Planning COPE- Reinterp.
Growth

Castaneda (2005) No 204 No NR NR NR .59 RRQ WDQ
.68 PSWQ RRQ

Chambers et al. (2015) Yes 107 No 18.8 70.1 NR �.31 MAAS RRS
Chang (2004) Yes 66 High risk 20.6 72.8 65.8 �.17 RSQ- Distraction RSQ- Rumination

78 No 20.6 72.8 65.8 �.16 RSQ- Distraction RSQ- Rumination
Chapman et al. (2005) Yes 105 No 33.9 100 71.4 .37 COPE- Mental Disengag. AAQ-II

.41 COPE- Mental Disengag. WBSI
Cheavens & Heiy (2011) Yes 447 No 19.4 50 72.3 �.55 DERS- Nonacceptance AAQ

�.27 DERS- Nonacceptance WBSI
�.14 DERS- Nonacceptance ERQ- Suppression

.08 AAQ ERQ- Suppression

.08 WBSI ERQ- Suppression
Chopko & Schwartz (2009) Yes 183 No 37.9 7.1 83.6 .31 KIMS- Acceptance KIMS- Act with Aware.
Ciarrochi et al. (2011) Yes 776 No 15.4 49.7 NR �.49 AAQ CAM-20- Act w/

Aware.
Ciesla et al. (2012) Yes 101 No 16.7 61.0 94.0 .49 FFMQ- Nonjudging FFMQ- Act with Aware.
Clarke (2012) No 22 Yes 43.6 59.1 72.7 .60 DERS- Nonacceptance DERS- Awareness

.50 DERS- Nonacceptance ERQ- Reappraisal
�.17 DERS- Nonacceptance ERQ- Suppression

.46 DERS- Awareness ERQ- Reappraisal
�.36 DERS- Awareness ERQ- Suppression

.10 ERQ- Reappraisal ERQ- Suppression
179 Yes 40 41.9 42.5 .22 DERS- Nonacceptance ERQ- Reappraisal

�.21 DERS- Nonacceptance ERQ- Suppression
.42 DERS- Awareness ERQ- Reappraisal

�.27 DERS- Awareness ERQ- Suppression
Coffey et al. (2010) Yes 399 No 19.2 60.0 NR .27 DERS- Nonacceptance DERS- Awareness

.11 FFMQ- Nonjudging DERS- Awareness

.15 DERS- Nonacceptance FFMQ- Act with Aware.

.29 FFMQ- Nonjudging FFMQ- Act with Aware.
413 No 18.7 71.0 NR �.36 DERS- Nonacceptance RSQ- Rumination

�.35 FFMQ- Nonjudging RSQ- Rumination
Cohn et al. (2010) Yes 104 No 19.3 0.0 80.5 .32 DERS- Nonacceptance DERS- Awareness
Coles & Heimberg (2005) Yes 97 Mixed 32.3 63.0 NR �.26 TCQ- Distraction PSWQ

�.12 TCQ- Reappraisal PSWQ
Connell et al. (2013) Yes 59 No 13.7 66.1 52.5 .18 ERQ- Reappraisal ERQ- Suppression
Cougle et al. (2012) Yes 238 No 19.5 77.7 65.1 �.51 DTS PSWQ
Cribb et al. (2006) Yes 109 No 20.9 68.8 41.0 .52 CBAS- Behav. Nonsocial AAQ

.69 CBAS- Behav. Nonsocial CBAS- Cog. Nonsocial

.6 CBAS- Behav. Nonsocial CBAS- Cog. Nonsocial

.44 CBAS- Behav. Social AAQ

.52 CBAS- Behav. Social CBAS- Cog. Nonsocial

.55 CBAS- Behav. Social CBAS- Cog. Social

.49 CBAS- Behav. Nonsocial RRS

.42 CBAS- Behav. Social RRS

.62 AAQ RRS

.42 CBAS- Cog. Nonsocial RRS

.49 CBAS- Cog Social RRS
Curtiss & Klemanski (2014) Yes 151 Yes 38.0 NR 79.5 �.54 FFMQ- Nonjudging AAQ-II

.01 FFMQ- Nonjudging DERS- Awareness

.08 DERS- Nonacceptance FFMQ- Act with Aware.

.39 FFMQ- Nonjudging FFMQ- Act with Aware.

.40 FFMQ- Nonjudging ERQ- Reappraisal
�.33 FFMQ- Nonjudging ERQ- Suppression
�.33 FFMQ- Nonjudging PSWQ
�.43 AAQ-II FFMQ- Act with Aware.

.15 ERQ- Reappraisal FFMQ- Act with Aware.
�.14 ERQ- Suppression FFMQ- Act with Aware.
�.20 PSWQ FFMQ- Act with Aware.

Das (2005) No 314 No 38.7 100.0 71.7 .18 COPE- Mental Disengag. Brief COPE-
Acceptance

.25 COPE- Mental Disengag. Brief COPE- Planning

(table continues)
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

.19 COPE- Mental Disengag. Brief COPE- Pos.
Refram

.31 Brief COPE- Planning Brief COPE-
Acceptance

.35 Brief COPE- Pos.
Refram

Brief COPE-
Acceptance

.51 Brief COPE- Pos.
Refram

Brief COPE- Planning

Davey (1993a) Yes 106 No 24.0 54.7 NR .14 HDLF- Avoidance
Coping

PSI- Problem Solving

�.04 PSI- Problem Solving HDLF- Active Cog
Coping

Davey (1993b) Yes 136 No 30.4 70.6 NR �.10 HDLF- Active Cog
Coping

PSWQ

.08 HDLF- Active Cog
Coping

WDQ

.05 HDLF- Active Cog
Coping

SWS

de Frias (2014) Yes 89 No 64.1 NR 69.7 �.02 MAAS ERQ- Reappraisal
�.01 MAAS ERQ- Suppression

.12 ERQ- Reappraisal ERQ- Suppression
De Jong-Meyer et al. (2009) Yes 71 High risk 35.2 67.6 NR .57 RSQ- Rumination PSWQ

86 No 29.6 56.9 NR .61 RSQ- Rumination PSWQ
de Lisle et al. (2014) Yes 205 Yes 42.3 26.8 82.0 �.35 MAAS WBSI

.51 RRQ WBSI
�.30 RRQ MAAS

Dennis (2007) Yes 67 No 21.6 62.7 40.3 .20 ERQ- Reappraisal ERQ- Suppression
Desrosiers et al. (2013) Yes 187 Yes 38.0 64.6 78.8 .22 DERS- Nonacceptance ERQ- Reappraisal

�.40 DERS- Nonacceptance RRS- Brooding
�.26 DERS- Nonacceptance PSWQ
�.38 ERQ- Reappraisal RRS- Brooding
�.30 ERQ- Reappraisal PSWQ

.32 RRS- Brooding PSWQ
De Vlieger et al. (2006) Yes 185 Yes 53.7 63.2 NR .15 PSI- Approach-Avoid WDQ
D’Hudson & Saling (2010) Yes 138 No 77.0 65.0 NR .66 aRRS- Brooding aRRS- Worry
Dickens et al. (2012) Yes 190 No 62.5 50.0 NR .64 AAQ PSWQ

.65 WBSI PSWQ
Driscoll (2005) No 303 No NR 50.2 66.7 .41 CRSS- Distraction CRSS- Rumination
Drwal (2008) Yes 105 No 20.3 55.2 75.0 �.30 RSQ- Distraction RSQ- Rumination
Dvorak et al. (2013) Yes 313 High risk 19.9 61.3 89.8 .54 MEAQ- Behav. Avoid. MEAQ-

Distract/Suppres
.57 MEAQ- Distress

Aversion
MEAQ- Behav. Avoid.

.51 MEAQ- Distress
Aversion

MEAQ-
Distract/Suppres

Dvorak et al. (2014) Yes 1758 No 20.5 59.7 90.6 .09 DERS- Nonacceptance DERS- Awareness
Eastabrook et al. (2014) Yes 123 No 14.5 100.0 81.0 .31 ERQ- Reappraisal DERS- Awareness

�.19 ERQ- Reappraisal ERQ- Suppression
�.48 ERQ- Suppression DERS- Awareness

Ehring & Quack (2010) Yes 616 High risk 32.0 82.9 NR �.61 DERS- Nonacceptance AAQ
.40 DERS- Nonacceptance DERS- Awareness
.25 DERS- Nonacceptance ERQ- Reappraisal

�.44 DERS- Nonacceptance ERQ- Suppression
�.41 AAQ DERS- Awareness
�.45 AAQ ERQ- Reappraisal

.40 AAQ ERQ- Suppression

.38 ERQ- Reappraisal DERS- Awareness
�.15 ERQ- Reappraisal ERQ- Suppression
�.46 ERQ- Suppression DERS- Awareness

Erskine et al. (2007) Yes 65 No 73.6 49.2 NR .36 WBSI Rumination Inventory
84 No 20.4 82.1 NR .50 WBSI Rumination Inventory

Evans & Segerstrom (2011) Yes 199 No 18.5 63.2 87.2 .39 FFMQ- Nonjudging FFMQ- Act with Aware.
Feldman et al. (2007) Yes 250 No 19.3 64.2 55.7 .32 CAMS-R- Acceptance CAMS-R- Awareness

298 No 18.7 60.5 55.7 .40 CAMS-R- Acceptance CAMS-R- Awareness
Feldman et al. (2014) Yes 96 No 20.5 100.0 76.0 �.50 FFMQ- Nonjudging RSQ- Brooding

.39 FFMQ- Act with Aware. FFMQ- Nonjudging
�.37 RSQ- Brooding FFMQ- Act with Aware.

Fergus (2013) Yes 410 No 32.9 55.4 78.8 .68 RRS- Brooding PSWQ
Fergus et al. (2013) Yes 141 Yes 29.1 56.7 92.2 .49 AAQ-II PSWQ
Fernandez et al. (2010) Yes 316 No 22.0 56.0 92.0 .42 FFMQ- Nonjudging FFMQ- Act with Aware.
Field & Cartwright-Hatton (2008) Yes 423 No 22.0 81.4 NR .26 PSWQ Rumination Inventory
Firfer (2006) No 101 No 19.6 63.4 20.8 .07 RSQ-II- Rumination RSQ-II- Distraction
Flett et al. (2011) Yes 81 No 12.8 54.3 NR .61 CRSQ- Rumination PSWQ
Flouri & Mavroveli (2013) Yes 159 No 14.3 58.5 88.0 .18 ERQ- Reappraisal ERQ- Suppression
Flouri & Panourgia (2014) Yes 557 No 13.5 49.0 56.0 .15 ERQ- Reappraisal ERQ- Suppression
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

Flynn et al. (2010) Yes 328 No 19.3 64.0 67.0 .01 DERS- Nonacceptance ERQ- Reappraisal
�.20 DERS- Nonacceptance ERQ- Suppression

.04 ERQ- Reappraisal ERQ- Suppression
Fresco et al. (2002) Yes 784 No 20.2 67.2 39.0 .46 RSQ- Dwell on Negative PSWQ
Fresco et al. (2007) Yes 61 No 19.8 55.7 88.0 �.02 AAQ ERQ- Reappraisal

.53 AAQ RRS- Brooding

.27 AAQ ERQ- Suppression

.14 ERQ- Reappraisal RRS- Brooding

.08 ERQ- Reappraisal ERQ- Suppression

.31 RRS- Brooding ERQ- Suppression
Furr (2008) No 119 No 20.0 68.1 23.4 �.25 MAAS AAQ

�.24 MAAS PSWQ
.50 PSWQ AAQ

Gámez et al. (2011) Yes 314 No 19.2 76.0 90.0 .41 CBAS- Behav.
Avoidance

AAQ-II

.34 CBAS- Behav.
Avoidance

WBSI

.41 MEAQ- Behav. Avoid. AAQ

.35 MEAQ- Behav. Avoid. AAQ-II

.30 MEAQ- Behav. Avoid. WBSI

.37 MEAQ- Distract/Suppres AAQ

.33 MEAQ- Distract/Suppres AAQ-II
201 Yes 41.6 73.0 89.0 .55 CBAS- Behav.

Avoidance
AAQ-II

.45 CBAS- Behav.
Avoidance

WBSI

.50 MEAQ- Behav. Avoid. AAQ

.40 MEAQ- Beh. Avoid. AAQ-II

.32 MEAQ- Beh. Avoid. WBSI

.43 MEAQ- Distract/Suppres AAQ

.23 MEAQ- Distract/Suppres AAQ-II
Garland & Roberts-Lewis (2013) Yes 125 Yes 38.7 8.0 39.6 �.55 FFMQ- Nonjudging WBSI

.39 FFMQ- Nonjudging FFMQ- Act with Aware.
�.49 WBSI FFMQ- Act with Aware.

Garland et al. (2014) Yes 165 Yes 36.7 14.6 43.6 .46 FFMQ- Nonjuding FFMQ- Act with Aware.
.13 FFMQ- Nonjudging CERQ- Reappraisal
.29 FFMQ- Act with Aware. CERQ- Reappraisal

Geiger et al. (2013) Yes 85 No 18.8 83.5 87.0 .64 WBSI ARS
.56 WBSI RSQ- Rumination

Gerolimatos & Edelstein (2012) Yes 205 No NR NR NR .08 ERQ- Reappraisal ERQ- Suppression
Gerzina & Porfeli (2012) Yes 62 No 62.9 60.5 NR .67 FMI CERQ- Pos. Reappraisal
Goldstein (2001) No 52 No NR 100.0 NR �.02 RSQ- Rumination RSQ- Distraction

49 No NR 0.0 NR .09 RSQ- Rumination RSQ- Distraction
Goodall et al. (2012) Yes 194 No 26.6 84.0 NR .58 DERS- Nonacceptance DERS- Awareness

.19 FFMQ- Nonjudging DERS- Awareness

.30 DERS- Nonacceptance FFMQ- Act with Aware.

.30 FFMQ- Nonjudging FFMQ- Act with Aware.
Goring & Papageorgiou (2008) Yes 216 Yes 36.5 84.7 94.4 .50 RRS PSWQ
Gorski & Young (2002) Yes 121 No 17.6 58.7 81.0 .12 RSQ- Distraction RSQ- Rumination
Gortner (2005) No 97 No 19 72.2 77.3 �.29 ERQ- Reappraisal ERQ- Suppression

�.06 RRS ERQ- Reappraisal
.07 RRS ERQ- Suppression

Gousse (2011) No 145 No NR 100 88.3 �.58 AAQ KIMS- Acceptance
�.07 AAQ KIMS- Act with Aware.

171 No NR 100 NR �.60 MAAS AAQ
Gratz & Roemer (2004) Yes 357 No 23.1 73 65 �.39 DERS- Nonacceptance AAQ

.14 DERS- Nonacceptance DERS- Awareness
�.32 AAQ DERS- Awareness

Gresham & Gullone (2012) Yes 682 No 13.6 55.1 NR �.12 ERQ- Reappraisal ERQ- Suppression
Gross & John (2003) Yes 145 No 20 73 NR �.29 ERQ- Reappraisal RRS

�.03 ERQ- Reappraisal RSQ- Rumination
�.13 COPE- Reinterpretation ERQ- Suppression

.43 COPE- Reinterpretation ERQ- Reappraisal

.19 RRS ERQ- Suppression

.18 RSQ- Rumination ERQ- Suppression
240 No 20.0 50.0 56.0 �.04 ERQ- Reappraisal ERQ- Suppression
336 No 20.0 63.0 33.0 .01 ERQ- Reappraisal ERQ- Suppression
791 No 20.0 67.0 28.0 .06 ERQ- Reappraisal ERQ- Suppression
116 No 18.0 64.0 55.0 �.06 ERQ- Reappraisal ERQ- Suppression

Gruber et al. (2008) Yes 60 Yes 41.9 61.4 76.7 .62 Global Rumination Scale PSWQ
Hawley et al. (2014) Yes 32 Yes 44.1 60.0 83.3 �.02 RSQ- Rumination RSQ- Distraction
Hertel & Gerstle (2003) Yes 32 Mixed NR NR NR .46 WBSI RRS
Herzberg et al. (2012) Yes 432 No 19.4 51.9 73.2 �.24 AAQ MAAS

�.17 WBSI MAAS
.42 AAQ PSWQ

(table continues)
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

.43 WBSI PSWQ
�.17 MAAS PSWQ

503 Yes 38.1 78.3 86.5 �.37 AAQ MAAS
�.39 WBSI MAAS

.52 AAQ PSWQ

.47 WBSI PSWQ
�.37 MAAS PSWQ

Hill & Davis (2014) Yes 227 No 23.9 25.6 NR .09 ERQ- Reappraisal ERQ- Suppression
Hilt et al. (2010) Yes 722 No NR NR 13.2 .51 CRSQ- Distraction CRSQ- Problem Solving

.23 CRSQ- Distraction CRSQ- Rumination

.38 CRSQ- Problem Solving CRSQ- Rumination
Hinterman et al. (2012) Yes 232 No 19.6 48.7 89.8 .28 KIMS- Acceptance KIMS- Act with Aware.
Hofmann & Kashdan (2010) Yes 434 No 19.2 67.0 68.1 �.05 Brief COPE- Acceptance ASQ- Tolerating

�.31 DERS- Nonacceptance ASQ- Tolerating
�.02 Brief COPE- Acceptance ASQ- Concealing
�.10 DERS- Nonacceptance ASQ- Concealing
�.22 ASQ- Tolerating AAQ-II

.46 ASQ- Tolerating DERS- Awareness

.04 ASQ- Tolerating Brief COPE- Planning

.09 ASQ- Tolerating ERQ- Reappraisal

.14 ASQ- Tolerating Brief COPE- Pos.
Refram

�.08 ASQ- Tolerating ASQ- Concealing
�.34 ASQ- Tolerating ERQ- Suppression

.05 AAQ-II ASQ- Concealing
�.15 DERS- Awareness ASQ- Concealing
�.02 Brief COPE- Planning ASQ- Concealing

.13 ERQ- Reappraisal ASQ- Concealing

.04 Brief COPE- Pos.
Refram

ASQ- Concealing

495 No 22.0 78.0 54.5 �.01 Brief COPE- Acceptance ASQ- Tolerating
�.15 DERS- Nonacceptance ASQ- Tolerating
�.07 Brief COPE- Acceptance ASQ- Concealing
�.12 DERS- Nonacceptance ASQ- Concealing
�.18 ASQ- Tolerating AAQ-II

.39 ASQ- Tolerating DERS- Awareness

.11 ASQ- Tolerating Brief COPE- Planning

.14 ASQ- Tolerating ERQ- Reappraisal

.07 ASQ- Tolerating Brief COPE- Pos.
Refram

�.03 ASQ- Tolerating ASQ- Concealing
�.32 ASQ- Tolerating ERQ- Suppression

.03 AAQ-II ASQ- Concealing
�.20 DERS- Awareness ASQ- Concealing
�.07 Brief COPE- Planning ASQ- Concealing

.14 ERQ- Reappraisal ASQ- Concealing

.04 Brief COPE- Pos,
Refram

ASQ- Concealing

Holt (2013) No 63 No 38.3 72.7 68.2 �.29 MAAS RRS
Hong (2007) Yes 241 No 20.1 75.1 NR �.30 COPE- Mental Disengag. COPE- Problem Solving

.36 COPE- Mental Disengag. RRS
�.24 COPE- Mental Disengag. PSWQ
�.06 COPE- Problem Solving RRS
�.15 COPE- Problem Solving PSWQ

.42 RRS PSWQ
Hong (2013) Yes 140 No 21.4 60.0 NR .38 PSWQ RRS

195 No 19.8 71.8 NR .38 PSWQ RRS
Hood (2006) No 118 No NR NR NR .45 RSQ- Rumination RSQ- Distraction
Hoopes (2009) No 261 No 21.5 56.7 57.9 .30 FFMQ- Nonjudging FFMQ- Act with Aware.
Hotovy (1997) No 62 No 21.9 51.6 NR .54 RSQ- Distraction COPE- Acceptance

�.09 RSQ- Rumination COPE- Acceptance
.11 RSQ- Rumination RSQ- Distraction

Hsu et al. (2013) Yes 168 Yes 40.5 36.3 53.6 .41 DTS FFMQ- Nonjudging
.42 DTS FFMQ- Act with Aware.

Huang et al. (2009) Yes 119 No 20 74.0 63.0 �.55 DTS PSWQ
Hughes et al. (2008) Yes 364 No 19.5 72.0 49.0 .59 RSQ- Rumination PSWQ
Hughes et al. (2011) Yes 340 Mixed 12.3 62.9 NR .00 ERQ-CA- Reappraisal ERQ-CA- Suppression
Hwang (2006) No 307 No 20 71.0 39.0 .66 COPE- Reinterp. Growth COPE- Planning
Iverson et al. (2012) Yes 40 Yes 20.8 80.0 77.5 �.74 DTS AAQ-II
Jaffe et al. (2010) Yes 293 No 10.8 53.9 NR .06 ERQ- Reappraisal ERQ- Suppression
Jimenez (2008) No 514 No 18.8 61.9 83.6 �.16 RRS- Brooding FMI
Joormann & Gotlib (2010) Yes 47 Yes 35.9 63.8 86 �.32 ERQ- Reappraisal ERQ- Suppression

101 No NR 60.4 NR .23 RRS ERQ- Suppression
Jose & Schurer (2010) Yes 102 No 14.3 57.8 0.0 .50 CSS- Problem Solving CSS- Rumination

232 No 14.3 61.2 100.0 .57 CSS- Problem Solving CSS- Rumination
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

232 No 14.3 56.0 0.0 .51 CSS- Problem Solving CSS- Rumination
Judah et al. (2014) Yes 58 No 19.7 69.0 65.5 .02 TCQ- Distraction TCQ- Reappraisal

�.21 TCQ- Distraction TCQ- Worry
.21 TCQ- Worry TCQ- Reappraisal

Kahan & Sullivan (2012) Yes 184 No 19.5 65.2 NR .30 KIMS- Acceptance KIMS- Act with Aware.
Kashdan et al. (2006) Yes 382 No 18.9 47.1 64.9 .32 CSQ- Avoidance AAQ-II

.54 CSQ- Avoidance CSQ- Rational
�.24 AAQ-II CSQ- Rational

97 No 19.8 65.9 76.0 �.19 AAQ-II ERQ- Reappraisal
.28 AAQ-II ERQ- Suppression
.03 ERQ- Reappraisal ERQ- Suppression

Kashdan et al. (2008) Yes 248 No 22.4 54.8 93.1 �.46 DERS- Nonacceptance PSWQ
Keough et al. (2010) Yes 418 No 18.8 71.0 69.4 �.56 DTS PSWQ
Khalsa (1998) No 279 No 19.8 54.6 88.0 .11 RSQ- Distraction RSQ- Rumination

.36 SPSI-R-PPO RSQ- Distraction

.35 SPSI-R-RPS RSQ- Distraction
�.22 SPSI-R-PPO RSQ- Rumination

.04 SPSI-R-RPS RSQ- Rumination
Kim (2011) No 91 No 45.2 58.2 76.4 .59 FFMQ- Act with Aware. FFMQ- Nonjudging
Krause et al. (2003) Yes 127 No 20.0 61.0 76.0 .28 CSQ- Avoidant Coping WBSI
Kwon et al. (2013) Yes 384 No 18.8 66.1 58.4 �.01 ERQ- Reappraisal RRS- Brooding

.07 ERQ- Reappraisal ERQ- Suppression

.23 RRS- Brooding ERQ- Suppression
Lam et al. (2009) Yes 128 No 20.3 72.7 17.0 .20 ERQ- Reappraisal ERQ- Suppression
Land et al. (2011) Yes 266 No 20.9 0.0 54.5 .00 ERQ- Reappraisal ERQ- Suppression
Lanteigne et al. (2014) Yes 49 No 14.4 100.0 77.6 �.31 ERQ- Reappraisal ERQ- Suppression
Latzman & Masuda (2013) Yes 429 No 21.3 79.7 35.0 �.14 MAAS AAQ-II
Lavender et al. (2011) Yes 276 No 20.3 100.0 61.2 .03 FFMQ- Nonjudging FFMQ- Act with Aware.
Lecce (2008) No 213 No 37.1 70.4 86.0 .13 DERS- Nonacceptance CERQ- Reappraisal
Lee et al. (2010) Yes 66 Mixed 31.9 61.0 91.0 .87 AAQ-II PSWQ
Lee et al. (2015) Yes 213 High risk 20.8 78.0 91.0 �.75 KIMS- Acceptance AAQ

�.68 KIMS- Acceptance WBSI
.19 KIMS- Acceptance ERQ- Reappraisal

�.67 KIMS- Acceptance RRS- Brooding
�.57 KIMS- Acceptance ERQ- Suppression
�.15 AAQ-II ERQ- Reappraisal

.12 WBSI ERQ- Reappraisal

.78 AAQ-II RRS- Brooding

.70 WBSI RRS- Brooding

.52 ERQ- Suppression AAQ-II

.40 ERQ- Suppression WBSI
�.10 RRS- Brooding ERQ- Reappraisal

.19 ERQ- Suppression ERQ- Reappraisal
Linden et al. (2003) Yes 400 No NR NR NR �.11 BARQ- Avoidance BARQ- Rumination

110 No 20 72.7 NR �.26 BARQ- Avoidance BARQ- Rumination
107 No 35 57.0 NR .12 BARQ- Avoidance BARQ- Rumination

Liu et al. (2010) Yes 212 No 39 50.0 73.0 .28 ERQ- Reappraisal ERQ- Suppression
140 No 47 87.1 88.0 .11 ERQ- Reappraisal ERQ- Suppression

Liverant et al. (2011) Yes 60 Yes 34.6 66.7 85.0 �.26 DERS- Nonacceptance WBSI
�.55 DERS- Nonacceptance RSS- Rumination

.37 WBSI RSS- Rumination
Llewellyn et al. (2013) Yes 69 No 22.9 0.0 NR �.06 ERQ- Reappraisal ERQ- Suppression

110 No 22.7 100.0 NR �.12 ERQ- Reappraisal ERQ- Suppression
Lloyd & Hastings (2008) Yes 91 No 41.6 100.0 NR �.18 AAQ MAAS
Lougheed & Hollenstein (2012) Yes 177 No 13.6 52.0 75.0 .07 ERQ- Reappraisal ASQ- Concealing

.11 ERQ- Reappraisal ERQ- Suppression
Luberto et al. (2011) Yes 90 No 26.6 48.0 93.3 .40 KIMS- Acceptance KIMS- Act with Aware.
Luberto et al. (2014) Yes 125 No 37.5 29.6 70.0 .60 KIMS- Acceptance DTS

.38 KIMS- Act with Aware. KIMS- Acceptance

.45 KIMS- Act with Aware. DTS
MacKenzie & Kocovski (2010) Yes 339 No 18.9 81.2 84.8 �.59 FFMQ- Nonjudging AAQ-II

.52 FFMQ- Nonjudging FFMQ- Act with Aware.

.47 FFMQ- Nonjudging MAAS
�.41 AAQ-II MAAS
�.39 FFMQ- Act with Aware. AAQ-II

Magidson et al. (2013) Yes 128 Yes 43 43.7 3.1 �.29 DTS RRS- Brooding
Mance (2007) No 122 No 22.3 73.1 10.0 .22 AAQ PSWQ
Manfredi et al. (2011) Yes 307 No 33.9 52.8 95.0 .57 RRS- Brooding PSWQ
Manicavasagar et al. (2012) Yes 45 Yes 46.0 64.0 NR �.17 MAAS RRS- Brooding
Marks et al. (2010) Yes 317 No 16.1 51.4 NR �.60 MAAS RTSQ
Martin & Dahlen (2007) Yes 205 No 20.0 70.7 55.1 �.05 BARQ- Avoidance BARQ- Rumination
Martin et al. (2014) Yes 48 No 20.6 0.0 59.1 .07 KIMS- Act with Aware. KIMS- Acceptance

62 No 20.6 100.0 59.1 .31 KIMS- Act with Aware. KIMS- Acceptance
Masuda et al. (2009) Yes 301 No 20.8 88.7 0.0 �.44 MAAS AAQ
Masuda et al. (2012) Yes 278 No 19.7 74.8 41.0 �.37 AAQ MAAS

(table continues)

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

397STRUCTURE OF EMOTION REGULATION STRATEGIES



Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

Masuda & Tully (2012) Yes 494 No 19.6 76.0 40.0 �.39 AAQ MAAS
Mathew et al. (2010) Yes 39 Yes NR 76.9 NR �.72 MAAS RSS- Rumination
Matsumoto et al. (2008) Yes 246 No 21.8 53.7 NR .15 ERQ- Reappraisal ERQ- Suppression

61 No 23.9 54.1 NR .02 ERQ- Reappraisal ERQ- Suppression
90 No 19.4 53.3 NR �.08 ERQ- Reappraisal ERQ- Suppression
73 No 22.2 50.7 NR .29 ERQ- Reappraisal ERQ- Suppression

121 No 19.2 52.1 NR �.04 ERQ- Reappraisal ERQ- Suppression
458 No 23.3 63.4 NR .14 ERQ- Reappraisal ERQ- Suppression
112 No 22.8 81.3 NR �.07 ERQ- Reappraisal ERQ- Suppression
202 No NR 51.9 NR .90 ERQ- Reappraisal ERQ- Suppression

Maugherman (1999) No 84 No 23.1 100.0 95.0 .44 PSI RSQ- Rumination
McCaughey (2009) No 360 No 20.8 70.3 70.8 .10 ERQ- Reappraisal ERQ- Suppression
McCracken & Zhao-O’Brien

(2010) Yes 144 Yes 42.4 63.9 96.5 �.53 AAQ-II MAAS
McCracken et al. (2014) Yes 346 No 47.3 66.9 72.3 .66 EQ AAQ
McEvoy & Brans (2013) Yes 450 Yes 37.2 53.8 NR .38 RRS- Brooding PSWQ
McHugh et al. (2013) Yes 300 No 35.6 75.0 82.0 �.69 DII AAQ

100 Yes 31.4 62.0 90.0 �.67 DII AAQ
McKay & Greisberg (2002) Yes 118 No 19.1 69.5 NA �.07 PSWQ TCQ- Distraction

.54 PSWQ WBSI

.24 PSWQ TCQ- Reappraisal
McKee et al. (2007) Yes 154 No 22.4 57.1 94.0 .32 KIMS- Acceptance KIMS- Act with Aware.
Melka et al. (2011) Yes 1188 No 19.2 54.9 60.9 .10 ERQ- Reappraisal ERQ- Suppression
Memedovic et al. (2010) Yes 50 No 21 100.0 30.0 �.10 ERQ- Reappraisal ERQ- Suppression
Mennin et al. (2009) Yes 113 Mixed 21.3 65.5 54.9 .28 DERS- Nonacceptance DERS- Awareness
Mitchell et al. (2012) Yes 196 No 19.9 87.8 NR .43 RRS PSWQ
Moore et al. (2008) Yes 289 No 19.1 100.0 30.0 .08 ERQ- Reappraisal RRS

.10 ERQ- Reappraisal ERQ- Suppression

.14 RRS ERQ- Suppression
62 High risk 29.5 100.0 64.4 �.08 ERQ- Reappraisal RRS

.03 ERQ- Reappraisal ERQ- Suppression

.28 RRS ERQ- Suppression
Moore et al. (2013) Yes 756 No 13.1 53.0 88.6 .09 RSQ- Brooding RSQ- Distraction
Moulds et al. (2007) Yes 74 No 20.2 100.0 NR .60 CBAS- Behav. Nonsocial CBAS- Cog. Nonsocial

.48 CBAS- Behav. Nonsocial CBAS- Cog Social

.36 CBAS- Behav. Social CBAS- Cog Nonsocial

.35 CBAS- Behav. Social CBAS- Cog Social

.33 CBAS- Behav. Nonsocial RRS- Brooding

.32 CBAS- Behav. Social RRS- Brooding

.19 CBAS- Behav. Nonsocial RRS- Brooding

.20 CBAS- Behav. Social RRS- Brooding
30 No 20.2 0.0 NR .22 CBAS- Behav. Social CBAS- Cog. Nonsocial

.37 CBAS- Behav. Social CBAS- Cog. Social

.55 CBAS- Behav. Nonsocial CBAS- Cog. Nonsocial

.53 CBAS- Behav. Nonsocial CBAS- Cog. Social

.25 CBAS- Behav. Nonsocial RRS- Brooding

.41 CBAS- Behav. Social RRS- Brooding

.32 CBAS- Cog. Nonsocial RRS- Brooding

.20 CBAS- Cog. Social RRS- Brooding
Naragon-Gainey (2015) No 314 No 19.3 40.6 51.1 �.32 DERS- Nonacceptance MEAQ- Behav. Avoid.

�.23 DERS- Nonacceptance MEAQ- Dist. Aversion
.09 DERS- Nonacceptance ERQ- Reappraisal

�.49 DERS- Nonacceptance RRS- Brooding
�.12 DERS- Nonacceptance ERQ- Suppression

.71 MEAQ- Behav. Avoid. MEAQ- Dist. Aversion
�.10 MEAQ- Behav. Avoid. ERQ- Reappraisal

.34 MEAQ- Behav. Avoid. RRS- Brooding

.26 MEAQ- Behav. Avoid. ERQ- Suppression

.21 MEAQ- Distraction ERQ- Suppression
�.03 MEAQ- Distress

Aversion
ERQ- Reappraisal

.39 MEAQ- Distress
Aversion

RRS- Brooding

.11 MEAQ- Distress
Aversion

ERQ- Suppression

�.13 ERQ- Reappraisal RRS- Brooding
.11 ERQ- Reappraisal ERQ- Suppression
.00 RRS- Brooding ERQ- Suppression

Nikčević et al. (2014) Yes 273 No 22.2 79.1 62.6 .48 RRS-10 PSWQ
Norr et al. (2013) Yes 217 No 18.9 69.1 80.0 �.57 DTS PSWQ
Norr et al. (2014) Yes 104 No 18.9 83.7 81.7 �.65 DTS PSWQ
Ottenbreit et al. (2014) Yes 60 Yes 42.1 100.0 95.0 .33 RRS- Brooding CBAS- Behav.

Nonsocial
.25 RRS- Brooding CBAS- Behav. Social
.37 RRS- Brooding CBAS- Cog. Nonsocial
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

.12 RRS- Brooding CBAS- Cog. Social
Pakenham & Samios (2013) Yes 69 No 42.1 78.0 NR �.31 AAQ MAAS
Palm & Strong (2007) Yes 248 No 22.6 100.0 74.6 .54 WBSI PSWQ

.58 WBSI AAQ
Pang et al. (2013) Yes 217 Yes 44.0 64.5 NR �.08 COPE- Disengagement COPE- Acceptance

.37 COPE- Active Planning COPE- Acceptance
�.35 COPE- Active Planning COPE- Disengagement

Pearson et al. (2015) Yes 1277 No 21.3 68.4 50.5 �.25 PSWQ MAAS
Pepping et al. (2014) Yes 290 High risk 21.7 73.1 NR .47 FFMQ- Act with Aware. FFMQ- Nonjudging
Perez et al. (2012) Yes 218 Yes 15.9 58.7 90.8 .31 DERS- Nonacceptance DERS- Awareness
Perini et al. (2006) Yes 60 Mixed 34.6 53.3 NR .70 RRS WBSI

.74 RRS PSWQ

.72 PSWQ WBSI
Peters et al. (2013) Yes 223 No 19.0 66.5 84.1 �.42 FFMQ- Nonjudging ARS

.50 FFMQ- Awareness FFMQ- Nonjudging
�.24 FFMQ- Awareness ARS

Pietrzak et al. (2011) Yes 167 Mixed 29.4 4.2 63.5 �.01 CBAS- Behav. Nonsocial TCQ- Behav. Distraction
.08 CBAS- Behav. Social TCQ- Behav. Distraction

�.16 CBAS- Behav. Nonsocial TCQ- Cog. Distraction
�.09 CBAS- Behav. Social TCQ- Cog. Distraction

.76 CBAS- Behav. Social CBAS- Cog. Social

.76 CBAS- Behav. Nonsocial CBAS- Cog. Social

.75 CBAS- Behav. Social CBAS- Cog. Nonsocial

.81 CBAS- Behav. Nonsocial CBAS- Cog. Nonsocial
�.07 CBAS- Behav. Nonsocial TCQ- Reappraisal

.05 CBAS- Behav. Social TCQ- Reappraisal

.54 CBAS- Behav. Nonsocial TCQ- Worry

.42 CBAS- Behav. Social TCQ- Worry

.00 TCQ- Behav. Distraction CBAS- Cog. Nonsocial

.00 TCQ- Behav. Distraction CBAS- Cog. Social
�.15 TCQ- Cog. Distraction CBAS- Cog. Nonsocial
�.16 TCQ- Cog. Distraction CBAS- Cog. Social
�.02 CBAS- Cog. Nonsocial TCQ- Reappraisal
�.06 CBAS- Cog. Social TCQ- Reappraisal

.56 CBAS- Cog. Nonsocial TCQ- Worry

.56 CBAS- Cog. Social TCQ- Worry

.18 TCQ- Reappraisal TCQ- Worry
Purdon & Clark (1994) Yes 160 No 19.8 53.1 NR .49 WBSI PSWQ
Raza (2013) No 509 No 19.6 67.0 66.0 .53 RRS PSWQ
Reber et al. (2013) Yes 50 High risk 44.6 2.0 53.0 .37 KIMS- Acceptance ERQ- Reappraisal
Rector et al. (2008) Yes 448 No 22.6 84.0 NR �.17 RSQ- Distraction RSQ- Rumination

�.34 RSQ- Distraction PSWQ
.58 RSQ- Rumination PSWQ

Rewston et al. (2007) Yes 30 Yes 76.0 62.0 NR .22 aRRS- Brooding PSWQ
Reynolds & Wells (1999) Yes 124 Yes NR 55.7 NR .22 TCQ- Distraction TCQ- Reappraisal

�.07 TCQ- Distraction TCQ- Worry
.32 TCQ- Reappraisal TCQ- Worry

Richards & Gross (2000) Yes 86 No 19.8 69.0 45.0 .09 ERQ- Reappraisal ERQ- Suppression
Riley (2014) Yes 103 Yes 42.0 50.5 96.0 �.51 AAQ-II MAAS

.48 WBSI MAAS
Ritschel (2006) No 56 Yes 36.8 58.9 83.9 �.52 MAAS RSQ
Robichaud et al. (2003) Yes 100 No 22.9 0.0 NR .44 WBSI PSWQ

217 No 22.1 100.0 NR .49 WBSI PSWQ
Robins et al. (2012) Yes 56 No 46.3 84.0 91.0 .35 RRS PSWQ
Rosenthal, Cheavens, et al.

(2006) Yes 14 No 25.0 100.0 81.4 .53 WBSI TCQ- Worry
Rosenthal, Cukrowicz, et al.

(2006) Yes 184 Yes 40.4 66.8 72.8 .12 TCQ- Distraction TCQ- Reappraisal
�.10 TCQ- Distraction TCQ- Worry

.01 TCQ- Reappraisal TCQ- Worry
Rude et al. (2007) Yes 232 No 21.0 62.5 57.8 �.06 COPE- Acceptance RRS- Brooding

.27 COPE- Mental Disengag. RRS- Brooding

.54 WBSI RRS- Brooding
Rusk et al. (2011) Yes 62 No NR 56.5 NR .42 WBSI RSQ

93 No 19.5 52.7 NR �.07 WBSI ERQ- Reappraisal
.38 WBSI RSQ

�.06 ERQ- Reappraisal RSQ
Salsman & Linehan (2012) Yes 456 No 20.0 61.0 70.0 .02 DERS- Nonacceptance ERQ- Reappraisal

.11 DERS- Awareness DERS- Nonacceptance

.28 ERQ- Reappraisal DERS- Awareness
�.20 ERQ- Suppression DERS- Nonacceptance
�.45 ERQ- Suppression DERS- Awareness

.07 ERQ- Suppression ERQ- Reappraisal
Salters-Pedneault et al. (2006) Yes 325 No 23.8 58.5 50.8 �.42 DERS- Nonacceptance PSWQ

�.09 DERS- Awareness PSWQ

(table continues)
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

Santanello & Gardner (2007) Yes 125 No 20.1 51.2 84.0 .46 AAQ PSWQ
Santos (2007) No 101 No 21.7 52.8 70.3 �.61 KIMS- Acceptance LESS- Rumination

40 No NR NR NR �.44 RRS KIMS- Acceptance
Schmaling et al. (2002) Yes 92 Yes 42.8 60.9 88.0 .50 RSQ-SF- Distraction RSQ-SF- Rumination
Schmalz & Murrell (2010) Yes 487 No 20.6 NR 61.6 �.57 KIMS- Acceptance AAQ-II

�.55 KIMS- Acceptance AFQ-Y
Schutte et al. (2009) Yes 73 No 45.2 60.3 NR �.16 ERQ- Reappraisal ERQ- Suppression
Schwartz & Koenig (1996) Yes 397 No 15.9 61.7 91.0 .09 RSQ- Distraction RSQ- Rumination
Scott & McIntosh (1999) Yes 140 No NR NR NR .36 SMRI PSWQ

.42 SMRI WDQ
Segerstrom et al. (2000) Yes 110 No 20.0 66.0 44.0 .52 GRS PSWQ

.40 RRS PSWQ
40 Yes 40.0 72.0 87.0 .55 GRS PSWQ

.32 RRS PSWQ
Selby et al. (2008) Yes 200 No 18.6 68.5 68.0 �.19 CERQ- Acceptance ARS

�.39 CERQ- Acceptance CERQ- Rumination
.69 CERQ- Refocus on Plan CERQ- Pos. Reappraisal

�.11 ARS CERQ- Refocus on Plan
.19 CERQ- Rumination CERQ- Refocus on Plan

�.14 ARS CERQ- Pos. Reappraisal
.02 CERQ- Rumination CERQ- Pos. Reappraisal

Seriki (2010) No 184 No 19.3 55.0 82.0 .01 DERS- Nonacceptance WBSI
.18 DERS- Nonacceptance MAAS
.05 DERS- Nonacceptance Anger Rumination Scale
.02 DERS- Nonacceptance RSQ- Brooding
.01 DERS- Nonacceptance RSS

�.34 WBSI MAAS
.43 ARS WBSI
.38 RSQ- Brooding WBSI
.40 RSS WBSI

�.30 RSQ- Brooding MAAS
�.29 RSS MAAS
�.37 ARS MAAS

Sexton & Dugas (2008) Yes 456 No 23.1 65.3 67.8 .68 CAQ- Avoidance CAQ- Distraction
.73 CAQ- Suppression CAQ- Avoidance
.71 CAQ- Suppression CAQ- Distraction
.54 PSWQ WBSI

Short & Mazmanian (2013) Yes 213 No 25.0 83.1 89.7 �.55 FFMQ- Nonjudging RRS- Brooding
�.53 FFMQ- Nonjudging PSWQ
�.45 FFMQ- Act with Aware. RRS- Brooding
�.41 FFMQ- Act with Aware. PSWQ

.49 RRS- Brooding PSWQ
Shusterman et al. (2009) Yes 1337 Mixed 33.8 91.4 86.5 .58 AAQ PSWQ
Siegle et al. (2004) Yes 349 No 18.1 63.0 58.1 .34 RSQ- Rumination TCQ- Reappraisal

.12 TCQ- Reappraisal RRQ- Rumination

.04 TCQ- Reappraisal PSWQ

.29 TCQ- Reappraisal TCQ- Worry

.62 RRQ- Rumination PSWQ

.21 RRQ- Rumination TCQ- Worry

.44 RSQ- Rumination PSWQ

.32 RSQ- Rumination TCQ- Worry
Silberstein et al. (2012) Yes 107 Yes 36.0 48.6 NR �.39 LESS- Acceptance AAQ-II

.39 LESS- Acceptance MAAS
�.56 AAQ-II MAAS

.47 AAQ-II LESS- Rumination
�.27 MAAS LESS- Rumination

Simon et al. (2007) Yes 98 Yes 44.8 57.1 95.9 .43 RRS- Brooding PSWQ
Sirois & Tosti (2012) Yes 339 No 21.7 81.7 NR .45 MAAS KIMS- Acceptance
Sorg et al. (2012) Yes 506 No 21.1 88.8 71.5 .53 RRS- Brooding PSWQ
Spaapen et al. (2014) Yes 1033 No 39.1 72.4 94 �.09 ERQ- Reappraisal ERQ- Suppression
Starr & Davila (2012) Yes 112 No 20.6 67.9 43.8 �.47 DTS PSWQ
Stavosky (1993) No 516 No NR 70.4 NR �.06 PSI- Approach-Avoid PSWQ
Sumida (2010) No 1063 No 20.7 60.6 92.9 .04 DERS- Nonacceptance DERS- Act with Aware.

.24 CERQ- Acceptance CERQ- Planning

.05 DERS- Nonacceptance CERQ- Planning

.23 CERQ- Acceptance CERQ- Pos. Reappraisal

.11 DERS- Nonacceptance CERQ- Pos. Reappraisal
�.43 CERQ- Acceptance CERQ- Rumination
�.33 DERS- Nonacceptance CERQ- Rumination

.18 DERS- Act with Aware. CERQ- Acceptance

.50 DERS- Act with Aware. CERQ- Planning

.44 DERS- Act with Aware. CERQ- Pos. Reappraisal
�.43 DERS- Act with Aware. CERQ- Rumination

.73 CERQ- Planning CERQ- Pos. Reappraisal

.29 CERQ- Rumination CERQ- Planning
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

.19 CERQ- Rumination CERQ- Pos. Reappraisal
Swartz & McElwain (2012) Yes 24 No 21.4 100.0 75.0 .05 ERQ- Reappraisal ERQ- Suppression
Szwedo (2012) No 184 No NR NR 58.0 .13 COPE- Mental Disengag. COPE- Acceptance

.40 COPE- Planning COPE- Acceptance

.50 COPE- Pos. Reinterpret. COPE- Acceptance

.08 COPE- Planning COPE- Mental
Disengag.

.16 COPE- Pos. Reinterpret. COPE- Mental
Disengag.

.58 COPE- Planning COPE- Pos. Reinterpret.
Tamagawa et al. (2013) Yes 227 Yes 54.6 100.0 NR �.24 MAAS CECS
Tanner et al. (2009) Yes 142 No 26.4 61.0 68.0 .32 KIMS- Acceptance KIMS- Act with Aware.

145 No 26.4 61.0 61.0 .40 KIMS- Acceptance KIMS- Act with Aware.
Thompson & Waltz (2010) Yes 378 No 19.6 70.6 NR �.57 FFMQ- Nonjudging AAQ

�.52 FFMQ- Nonjudging WBSI
.33 FFMQ- Nonjudging FFMQ- Act with Aware.

�.48 AAQ FFMQ- Act with Aware.
�.44 WBSI FFMQ- Act with Aware.

Taylor et al. (2009) Yes 150 No 31.1 54.0 NR .31 TCQ- Distraction TCQ- Worry
Traylor (2012) No 102 No NR 78.4 80.0 �.02 ERQ- Reappraisal ERQ- Suppression
Tull & Roemer (2007) Yes 91 High risk 23.6 79.1 54.9 �.44 DERS- Nonacceptance AAQ

.20 DERS- Nonacceptance DERS- Awareness
�.33 AAQ DERS- Awareness

Tull et al. (2007) Yes 108 No 24.9 63.9 57.0 .13 DERS- Nonacceptance DERS- Awareness
Turner et al. (2012) Yes 162 Yes 22.5 100.0 93.3 .14 ERQ- Reappraisal ERQ- Suppression
Umezawa et al. (2012) Yes 257 Yes 68.6 100.0 35.8 �.64 Brief COPE- Acceptance Brief COPE- Mental

Dis.
.26 Brief COPE- Acceptance Brief COPE- Planning
.40 Brief COPE- Acceptance Brief COPE- Pos.

Refram
�.24 Brief COPE- Mental Dis. Brief COPE- Planning
�.35 Brief COPE- Mental Dis. Brief COPE- Pos.

Refram
Uphill et al. (2012) Yes 400 No 20.5 31.6 NR .21 ERQ- Reappraisal ERQ- Suppression
Valdez & Lilly (2012) Yes 171 High risk 19.7 66.7 56.1 .19 WBSI TCQ- Distraction

.31 TCQ- Reappraisal TCQ- Distraction

.31 WBSI TCQ- Reappraisal

.44 WBSI TCQ- Worry

.06 TCQ- Worry TCQ- Distraction

.44 TCQ- Worry TCQ- Reappraisal
Vickers & Vogeltanz-Holm

(2003) Yes 170 No 20.5 58.2 94.7 �.12 RSQ- Distraction RSQ- Rumination
�.25 RSQ- Distraction PSWQ

.64 RSQ- Rumination PSWQ
Voon et al. (2014a) Yes 555 High risk 75.7 NR NR �.26 ERQ- Reappraisal RSTQ- Problem

Focused
�.01 ERQ- Reappraisal ERQ- Suppression

.23 ERQ- Suppression RSTQ- Problem
Focused

2588 No NR NR NR �.10 ERQ- Reappraisal RSTQ- Problem
Focused

�.02 ERQ- Reappraisal ERQ- Suppression
.31 ERQ- Suppression RSTQ- Problem

Focused
Voon et al. (2014b) Yes 2507 No 13.9 68.0 NR �.18 ERQ- Reappraisal RTSQ- Problem Focus

�.05 ERQ- Reappraisal ERQ- Suppression
.32 RTSQ- Problem Focus ERQ- Suppression

Vorous (2009) No 44 Yes 35.3 95.5 75.0 �.66 DTS AAQ
Vujanovic et al. (2010) Yes 193 No 23.9 54.9 93.0 .36 DERS- Nonacceptance DTS

.41 KIMS- Acceptance DTS

.18 KIMS- Acceptance DERS- Awareness

.20 DERS- Nonacceptance DERS- Awareness

.34 KIMS- Acceptance KIMS- Act with Aware.

.28 DERS- Nonacceptance KIMS- Act with Aware.

.16 DTS DERS- Awareness

.15 DTS KIMS- Act with Aware.
Wallace et al. (2009) Yes 150 No 19.5 52.7 87 �.12 ERQ- Reappraisal ERQ- Suppression
Wang (2007) Yes 181 No 21.5 71.3 76.8 .25 RSQ- Distraction SPSI-R- Rat. Problem

Sol
.01 RSQ- Distraction RSQ- Rumination
.34 SPSI-R- Rat. Problem

Sol.
RSQ- Rumination

Watkins (2004) Yes 148 No 33.8 76.4 NR .51 RSQ- Rumination PSWQ
Watkins & Moulds (2009) Yes 137 Mixed 38.1 67.2 NR �.01 TCQ- Distraction WBSI

.18 TCQ- Distraction TCQ- Reappraisal
�.09 TCQ- Distraction RSQ- Rumination
�.24 TCQ- Distraction PSWQ

.05 TCQ- Distraction TCQ- Worry

.00 WBSI TCQ- Reappraisal

(table continues)
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Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

.59 WBSI RSQ- Rumination

.49 WBSI TCQ- Worry

.62 WBSI PSWQ

.07 TCQ- Reappraisal RSQ- Rumination

.01 TCQ- Reappraisal PSWQ

.14 TCQ- Reappraisal TCQ- Worry

.56 RSQ- Rumination PSWQ

.33 RSQ- Rumination TCQ- Worry
Watson (2007) No 721 No NR 51.2 90.0 .16 ERQ- Reappraisal ERQ- Suppression
Watson & Hubbard (1996) Yes 375 No NR NR NR .14 COPE- Acceptance PSI- Approach/Avoid

.25 COPE- Mental Disengag. PSI- Approach/Avoid
�.33 PSI- Approach/Avoid COPE- Reinter &

Growth
Weinrib (2011) No 106 No 45.9 84.9 96.2 .60 MEAQ- Distract/Suppres MEAQ- Behav. Avoid.

.59 AAQ MEAQ- Behav. Avoid.

.46 WBSI MEAQ- Behav. Avoid.
�.47 FFMQ- Act with Aware. MEAQ- Behav. Avoid.

.59 AAQ MEAQ-
Distract/Suppres

�.52 FFMQ- Act with Aware AAQ
�.38 FFMQ- Act with Aware. WBSI
�.37 FFMQ- Act with Aware. MEAQ-

Distract/Suppres
Weinstock & Gruber (2015) No 60 Yes 38.2 66.0 72.0 .30 BADS- Avoidance AAQ-II

�.02 BADS- Avoidance ERQ- Reappraisal
.24 BADS- Avoidance RSQ- Brooding

�.07 BADS- Avoidance ERQ- Suppression
�.34 AAQ-II ERQ- Reappraisal

.56 AAQ-II RSQ- Brooding

.05 AAQ-II ERQ- Suppression
�.12 RSQ- Brooding ERQ- Reappraisal

.10 ERQ- Reappraisal ERQ- Suppression
�.09 RSQ- Brooding ERQ- Suppression

Weiss et al. (2012) Yes 180 No 24.1 67.8 0.0 .17 DERS- Nonacceptance DERS- Awareness
Wells & Carter (2009) Yes 60 Mixed 37.1 45.0 NR .36 TCQ- Distraction TCQ- Reappraisal

.05 TCQ- Distraction TCQ- Worry

.12 TCQ- Reappraisal TCQ- Worry
Wells & Davies (1994) Yes 229 No NR 58.1 NR .10 TCQ- Distraction TCQ- Reappraisal

�.02 TCQ- Reappraisal TCQ- Worry
50 No NR 64.0 NR �.03 TCQ- Distraction PSWQ

�.13 TCQ- Reappraisal PSWQ
Wendling (2012) No 602 No 47.4 52.2 85.0 �.58 AAQ-II SCS
Wenzlaff & Luxton (2003) Yes 225 No 20.6 61.3 NR .54 WBSI Rumination Scale- SF
Whiting et al. (2014) Yes 206 No 15.5 67.5 84.4 .25 ATCQ- Distraction ATCQ- Reappraisal

.17 ATCQ- Worry ATCQ- Distraction

.25 ATCQ- Worry ATCQ- Reappraisal
Whitmer & Banich (2012) Yes 118 No NR 72.9 NR .38 RRS- Brooding PSWQ

.32 ARS PSWQ
Wiggins (2012) No 335 No NR 76.1 71.0 .38 FFMQ- Act with Aware. FFMQ- Nonjudging
Williams (2010) No 321 No 19.2 67.0 64.0 .70 DERS- Nonacceptance DTS

.48 DERS- Nonacceptance FFMQ- Act with Aware.

.52 DERS- Nonacceptance PHLMS
�.61 AAQ-R DERS- Nonacceptance
�.64 AAQ-R DTS
�.63 AAQ-R PHLMS
�.50 AAQ-R FFMQ- Act with Aware.

289 No 18.8 65.0 65.0 �.56 AAQ-R FFMQ- Act with Aware.
Williams (2012) Yes 84 No 20.7 61.0 70.0 �.60 DTS AAQ
Williams et al. (2010) Yes 60 No NR 27.0 NR �.38 AAQ MAAS

�.53 WBSI MAAS
Wilson (2012) No 315 No 19.2 48.5 68.2 �.57

�.35
AAQ
AAQ

KIMS- Acceptance
KIMS- Act with Aware.

Wilson & Hall (2012) Yes 151 No 15.1 56.3 89.0 .13 TCQ- Distraction TCQ- Reappraisal
.15 TCQ- Distraction TCQ- Worry
.39 TCQ- Reappraisal TCQ- Worry

Wilson & Scarpa (2012) Yes 294 High risk 19.1 100.0 66.7 .51 TCQ- Distraction TCQ- Reappraisal
.57 TCQ- Distraction TCQ- Worry
.63 TCQ- Reappraisal TCQ- Worry

Wisco et al. (2013) Yes 61 Yes 54.8 0.0 74.0 .57 WBSI TCQ- Worry
Wong & Moulds (2011) Yes 361 No 20.6 61.5 52.0 .42 CBAS- Behav. Social CBAS- Cog. Nonsocial

.41 CBAS- Behav. Social CBAS- Cog. Social

.59 CBAS- Behav. Nonsocial CBAS- Cog. Nonsocial

.51 CBAS- Behav. Nonsocial CBAS- Cog. Social
Yoon et al. (2013) Yes 533 No NR 44.1 56.9 �.35 WBSI ERQ- Reappraisal

�.06 ERQ- Reappraisal ERQ- Suppression
.37 RRS WBSI

�.33 RRS ERQ- Reappraisal
.32 RRS ERQ- Suppression

Zalta & Chambless (2008) Yes 681 No 18.3 55.6 62.4 .41 RRS PSWQ
Ziegert & Kistner (2002) Yes 205 No 10.4 52.0 73.0 .13 CRSS- Distraction CRSS- Rumination
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double-coding, referred back to the original article as needed, and
resolved the discrepancy.

Meta-Analytic Procedures

We used the random effects model, which assumes that studies
are drawn from different populations and that a distribution of
“true” effect sizes exists, rather than a single “true” estimate. In the
random effects model, sampling error is calculated not only at the
subject-level, but also at the study-level, allowing for the gener-
alization of results beyond the specific sample of studies included
in the meta-analysis (e.g., Lipsey & Wilson, 2001). Comprehen-
sive Meta-Analysis 2.2 (Borenstein, Hedges, Higgins, Rothstein,
& Englewood, 2007) was used to calculate all meta-analytic esti-
mates within the random effects framework. We calculated meta-
analytic effects sizes twice, once based on the observed correla-
tions (r) and once after correcting each individual correlation for
measure unreliability (�) using the following formula: rcorrected �
robserved/(�� ER Measure 1

� � � ER Measure 2) (Lipsey & Wilson,
2001). We also computed 95% confidence intervals (CIs), which
indicate variability due to sampling error and are a function of the
standard error. Finally, we included tau-squared (�2), which is an
index of between-study variability after accounting for the effects
of sampling error; values significantly different than zero are
consistent with between-study heterogeneity.

Moderation and publication bias. For any effect sizes that
showed significant heterogeneity based on �2, we attempted to
identify sources of between-study variability via numerous mod-
erators. We examined moderation by categorical variables (i.e.,
measure used, sample type, publication status) using a mixed
effects model. For these analyses, studies within each subgroup
(e.g., clinical and nonclinical samples) were combined using the
random effects model, and differences across subgroups were
tested using a fixed effects model and the Q statistic. For any
meta-analytic estimates demonstrating between-study heterogene-
ity, moderation was examined if there were two or more effect
sizes for at least two levels of the moderator. Continuous moder-
ators (i.e., percent female, percent Caucasian, age) were tested
using metaregression for all heterogeneous meta-analytic estimates
for which there were four or more studies reporting moderator
data. Metaregression assesses the association between the study
moderator and the correlation between emotion regulation strate-
gies (or with distress tolerance), using the random effects frame-
work.

We examined publication bias in several ways, to address the
possibility that our results may be biased by a failure to include
relevant studies (specifically, those not identifiable for inclusion
because they were not published, reported, or made available)
with results that differ systematically from those of published
studies (e.g., null results that may be hard to publish). First, a
moderation analysis comparing published to unpublished stud-
ies (i.e., dissertations or unpublished data sets) examined
whether there were differences in effect size magnitude based
on publication status. We also calculated the fail-safe N, which
indicates the number of unknown studies (i.e., data were col-
lected but not reported or published) with an average effect size
of zero that would be necessary to reduce the observed effect
size to nonsignificance (p � .05; Rosenthal, 1979). Last, Egg-
er’s intercept (Egger, Smith, Schneider, & Minder, 1997)—a
quantification of the degree of asymmetry in the funnel plot—
was reported, wherein values significantly different than zero
suggest that smaller studies tended to be published only if they
reported relatively large effect sizes.

Meta-analytic factor analyses. To examine the underlying
structure of emotion regulation strategies, the meta-analytic cor-
relation matrix for these strategies was submitted to confirmatory
and exploratory factor analyses, using the harmonic mean across
correlations as the sample size (for examples of similar latent
variable modeling based on meta-analytic correlation matrices, see
Markon, Krueger, & Watson, 2005; Naragon-Gainey, 2010;
Sharma, Markon, & Clark, 2014). Analyses were conducted in
MPlus 7.4 (Muthén & Muthén, 1998-2015). Meta-analytic corre-
lation matrices are often nonpositive definite because elements in
the correlation matrix are based on different sets of studies, cre-
ating a situation analogous to pairwise deletion (Wothke, 1993),
and our correlation matrix was in fact nonpositive definite. Con-
firmatory factor analysis using summary data (such as a correlation
matrix) in Mplus requires maximum likelihood estimation, which
can only be applied to a positive definite matrix. Omitting mind-
fulness yielded a positive definite matrix, so we dropped this
strategy for the confirmatory factor analyses. In contrast, explor-
atory factor analyses can use unweighted least squares (ULS)
estimators with nonpositive definite matrices, allowing us to ex-
amine all 10 strategies in these analyses. ULS estimators have
desirable properties including the provision of unbiased parameter
estimates without the requirement that the correlation matrix be
invertible (e.g., Brown, 2015). However, Mplus cannot currently

Table 2 (continued)

Authors (Year) Published N Clinical sample Age M % Female % White r Measure 1 Measure 2

Zlomke & Hahn (2010) Yes 291 No 20.1 0.0 84.0 �.08 CERQ- Acceptance PSWQ
�.21 CERQ- Planning PSWQ
�.01 CERQ- Pos. Reappraisal PSWQ

.34 CERQ- Rumination PSWQ
789 No 20.1 100.0 84.0 �.11 CERQ- Acceptance PSWQ

.04 CERQ- Planning PSWQ
�.19 CERQ- Pos. Reappraisal PSWQ

.35 CERQ- Rumination PSWQ

Note. NR � not reported. High risk refers to either a trauma-exposed sample or a sample selected for high levels of risk factors for psychopathology.
Reported correlations for all measures are keyed such that higher scale scores correspond to higher scores in the direction of the name of the construct (e.g.,
all measures assessing acceptance were keyed such that higher scores indicate greater acceptance). For the full names of each measure and which strategy
it assesses, see Table B of the online supplement.
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provide parameter standard errors, associated p values, or fit
indices when ULS estimators are used with a correlation matrix as
the input. Our focus in examining structure is on interpreting
patterns of factor loadings and relative magnitudes, so assessments
of statistical significance are not particularly important, but the
lack of information regarding precision of parameter estimates is a
limitation.

For the confirmatory factor analyses, we used standard guide-
lines when interpreting model fit. In addition to the model
chi-square test of exact fit, we considered the comparative fit
index (CFI), the root mean square error of approximation
(RMSEA), and the standardized root mean squared residual
(SRMR). Interpretation of these indices is based on the guide-
lines set forth by Hu and Bentler (1999) and Browne and
Cudeck (1993). Hu and Bentler suggested that CFI should be
“close to” .95 or above for good fit, SRMR values should be �
.08, and RMSEA should be � .06, whereas Browne and Cudeck
suggested that RMSEA values below .08 and above .10 reflect
good fit and poor fit, respectively.

For the exploratory factor analyses, we examined one factor
through four factor solutions to be inclusive of all viable solutions,
although it is very likely that four factors are too many given the
number of variables (Brown, 2015). An oblique geomin rotation
was used because factors were expected to be correlated. We
considered the interpretability of factors, the scree plot, and par-
allel analysis when selecting the optimal solution(s). Parallel anal-
ysis (Horn, 1965) is a technique that generates random eigenvalues
from simulated data sets with similar properties to the observed
data. The suggested number of factors to extract is one less than
the first point at which the generated eigenvalue is larger than the
observed sample eigenvalue.

Results

Meta-Analytic Correlations of Emotion
Regulation Strategies

Table 3 shows the 45 meta-analytic correlations between each of
the 10 emotion regulation strategies, as well as their 95% confi-
dence intervals, correlations corrected for measure unreliability,
the number of samples and number of participants, and indices of
between-study heterogeneity and publication bias. The number of
samples for the meta-analytic estimates ranged from one to 76
(M � 14.9), with total participants ranging from 106 to 28,100
(M � 4,243.8). Most effect sizes (71%) were based on five or
more samples, but correlations that included behavioral avoid-
ance in particular tended to have fewer samples. These effect
sizes with small ks (i.e., fewer than five) should be interpreted
with caution.

Meta-analytic correlations generally were small to medium in
magnitude, ranging from |.02| to |.54| with a mean absolute
correlation of .27 (SD � .15). Among the largest absolute
correlations (between |.45| and |.54|) were those of acceptance-
experiential avoidance7 (negatively correlated), behavioral
avoidance-experiential avoidance, experiential avoidance-
worry, problem solving-reappraisal, rumination-worry, behav-
ioral avoidance-distraction, mindfulness-problem solving, and be-
havioral avoidance-mindfulness (negatively correlated); note that

the last three had ks 	 5. Eighteen percent of the meta-analytic
estimates were not significantly different from zero; in partic-
ular, four of the nine correlations with worry were nonsignifi-
cant. It is noteworthy that even after correcting for measure
unreliability, most correlations were only moderate in magni-
tude: range for � � |.03| to |.65|, M � .33, SD � .17. Only three
corrected correlations exceeded .60: behavioral avoidance-
experiential avoidance, experiential avoidance-worry, and problem
solving-reappraisal. Thus, although most of the emotion regulation
strategies were significantly associated, the magnitude was gener-
ally small to moderate and none was so strongly correlated as to
suggest redundancy or equivalent constructs. Finally, among sig-
nificant correlations, putatively adaptive strategies were positively
correlated, putatively maladaptive strategies were positively cor-
related, and putatively adaptive and maladaptive strategies gener-
ally were negatively correlated. The only exceptions were that
several adaptive-maladaptive pairs were weakly positively associ-
ated: distraction-problem solving, distraction-reappraisal, prob-
lem solving-rumination, and reappraisal-expressive suppression
(though this last effect size was negligible in magnitude and is
statistically significant because of the very large sample size).

For those effect sizes based on more than one sample, between-
study heterogeneity was assessed with �2. Most meta-analytic
estimates were not heterogeneous, as significant variability (p 	
.05) was found for 17 of 45 effect sizes (38%). Each of the 10
emotion regulation strategies was involved in at least one of the
heterogeneous effect sizes, and all but behavioral avoidance and
expressive suppression were involved in multiple heterogeneous
effect sizes. Thus, it does not appear that a small subset of the
emotion regulation strategies was responsible for most of the
observed heterogeneity.

Moderation analyses. We next examined possible contribut-
ing variables to between-study variance for the 17 effect sizes
found to have significant heterogeneity, focusing first on sample
characteristics. Table 4 shows moderation analyses by sample type
(i.e., clinical vs. nonclinical); note that the distraction-problem
solving and problem solving-rumination analyses were omitted
because they included fewer than two clinical samples. Nearly all
of the 15 effect sizes had equivalent correlations in clinical and
nonclinical samples, with two exceptions. First, the correlation
between rumination and worry was significantly stronger in non-
clinical samples (r � .50; p 	 .001) than clinical samples (r � .39;
p 	 .001). Second, the correlation between reappraisal and rumi-
nation was significantly stronger in clinical samples (r � �.33;
p 	 .001) than in nonclinical samples (r � �.05, p � .05).

Table 5 displays the results of metaregression analyses that
examine the association of effect sizes with sample age, percentage
female, and percentage Caucasian. None of the 17 effect sizes was
significantly associated with the percentage of the sample that was
female or Caucasian. However, five effect sizes—three of which
included reappraisal—were significantly associated with the
mean age of the sample: acceptance-mindfulness, acceptance-
reappraisal, distraction-problem solving, distraction-reappraisal,

7 Note that the strong association between these constructs is not sur-
prising, as some scholars consider acceptance and experiential avoidance to
be opposite ends of the same continuum (e.g., Hayes, Strosahl, & Wilson,
2012). Nonetheless, the correlation observed here (�.48) is weaker than we
would expect if these constructs in fact form a single bipolar dimension.
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and reappraisal-worry. An examination of scatterplots revealed
that the positive correlation between acceptance and reappraisal, as
well as acceptance and mindfulness, was stronger in older adults
than younger adults/teenagers. Reappraisal and worry were posi-
tively related in children, with estimates approaching zero or
negative in sign with increasing age. Finally, for distraction-
problem solving and distraction-reappraisal, children/adolescents/
young adults had stronger positive correlations, whereas those of
older adults were near zero or negative.

The last moderator examined was the specific measure used,
with results shown in Table 6. For each effect size, separate

moderator analyses were conducted on measures of both con-
structs contributing to the correlations. Results indicated that
the measure used frequently contributed to between-study het-
erogeneity: of the 17 effect sizes examined, moderation by the
measure used for one or both constructs was found for 12 effect
sizes. Measures of distraction and reappraisal showed the most
consistent evidence of heterogeneity, though there was not a
clear pattern across these effects sizes as to how specific
distraction or reappraisal measures related to other constructs.
We also examined moderation in the correlations that were
corrected for unreliability to assess whether the observed het-

Table 3
Meta-Analytic Correlations Among Emotion Regulation Strategies

ER Strategy 1 ER Strategy 2 k N r 95% CI � �2 SE (�2) FSN
Egger’s
intercept

Acceptance Behavioral Avoid. 1 314 �.32�� .42, .22 �.36 — — — —
Acceptance Distraction 7 2,208 .02 �.23, .27 .09 .111 .079 0 .29
Acceptance Experiential Avoid. 18 4,780 �.48��� �.55, �.40 �.50 .036� .016 6,297 2.85
Acceptance Exprs. Suppression 11 3,655 �.24��� �.34, �.13 �.28 .029 .016 522 �.76
Acceptance Mindfulness 53 13,753 .32��� .28, .36 .39 .023�� .007 6,448 3.04���

Acceptance Problem Solving 8 3,526 .24��� .17, .31 .33 .007 .008 386 2.78
Acceptance Reappraisal 19 6,024 .25��� .19, .32 .35 .018� .009 1,628 1.21
Acceptance Rumination 16 3,739 �.38��� �.47, �.28 �.47 .042 .024 2,297 �.40
Acceptance Worry 8 2,265 �.33��� �.45, �.20 �.37 .039 .026 411 �5.52
Behavioral Avoid. Distraction 4 1042 .48�� .14, .72 .55 .148 .134 309 �8.69
Behavioral Avoid. Experiential Avoid. 17 3,521 .54��� .46, .62 .65 .048� .021 6,032 �1.86
Behavioral Avoid. Exprs. Suppression 3 644 .20�� .06, .33 .23 .010 .016 18 �4.41
Behavioral Avoid. Mindfulness 1 106 �.47��� �.61, �.31 �.51 — — — —
Behavioral Avoid. Problem Solving 2 488 .36 �.07, .68 .49 .101 .152 — —
Behavioral Avoid. Reappraisal 4 811 �.07� �.14, �.01 �.09 .000 .004 0 1.34
Behavioral Avoid. Rumination 8 996 .39��� .33, .46 .47 .004 .007 324 �1.41
Behavioral Avoid. Worry 2 437 .42��� .31, .53 .51 .005 .013 — —
Distraction Experiential Avoid. 11 3,599 .31��� .14, .47 .39 .092 .051 911 2.78
Distraction Exprs. Suppression 1 314 .21��� .10, .31 .26 — — — —
Distraction Mindfulness 1 106 �.37�� �.52, �.19 �.40 — — — —
Distraction Problem Solving 14 3,672 .18� .01, .33 .29 .094� .045 502 �1.18
Distraction Reappraisal 16 3,838 .16�� .06, .26 .23 .038� .018 307 1.59
Distraction Rumination 34 8,360 .09�� .03, .15 .13 .025�� .009 531 �.58
Distraction Worry 19 3353 �.04 �.17, .09 �.03 .079� .031 0 .81
Experiential Avoid. Exprs. Suppression 10 3,007 .21��� .00, .31 .27 .027 .016 295 1.24
Experiential Avoid. Mindfulness 34 9,633 �.39��� �.43, �.35 �.49 .015� .007 6,324 .99
Experiential Avoid. Problem Solving 2 634 �.07 �.39, .26 �.10 .056 .084 — —
Experiential Avoid. Reappraisal 14 3,049 �.10 �.23, .02 �.13 .052 .027 152 4.65
Experiential Avoid. Rumination 33 6,483 .43��� .35, .50 .54 .063�� .022 10,512 �1.01
Experiential Avoid. Worry 24 5,634 .53��� .48, .57 .63 .021� .009 10,713 .25
Exprs. Suppression Mindfulness 10 2,792 �.28��� �.38, �.18 �.37 .026 .016 560 1.78
Exprs. Suppression Problem Solving 4 1,090 �.12� �.23, �.01 �.19 .007 .011 9 �3.44
Exprs. Suppression Reappraisal 76 28,100 .03� .01, .05 .04 .007��� .002 171 .47
Exprs. Suppression Rumination 17 8,442 .22��� .17, .27 .27 .008 .005 1,396 �1.79�

Exprs. Suppression Worry 1 270 .10 �.02, .22 .11 — — — —
Mindfulness Problem Solving 3 1,234 .49��� .45, .53 .57 .000 .007 161 �.14���

Mindfulness Reappraisal 10 2,926 .28��� .15, .41 .36 .042 .030 582 �2.57
Mindfulness Rumination 20 5,125 �.38��� �.43, �.32 �.45 .016� .008 3,575 .01
Mindfulness Worry 8 3,081 �.26��� �.34, �.18 �.30 .010 .008 368 �.64
Problem Solving Reappraisal 13 4,274 .48��� .30, .63 .65 .152 .084 3,491 �3.30
Problem Solving Rumination 15 4,432 .20�� .05, .33 .25 .077� .037 565 �1.00
Problem Solving Worry 6 2,375 �.09 �.22, .04 �.14 .022 .017 22 �2.85
Reappraisal Rumination 24 10,726 �.10�� �.17, �.03 �.11 .026� .013 418 .19
Reappraisal Worry 22 4,552 .09 �.02, .20 .15 .066� .027 162 1.34
Rumination Worry 46 11,562 .49��� .46, .53 .58 .018��� .005 5,024 1.20

Note. ER � emotion regulation; k � number of samples; N � total sample size; r � weighted average uncorrected correlation; 95% CI � lower and upper
limits of 95% confidence interval; � � weighted average corrected correlation; �2 � between-study variance; SE � standard error; FSN � Fail-safe N;
Exprs. � Expressive; Avoid. � Avoidance.
� p 	 .05. �� p 	 .01. ��� p 	 .001.
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erogeneity by measure was primarily a function of differences
in measure reliability. However, among the 12 effect sizes that
evidenced heterogeneity by measure, only one of them
(distraction-reappraisal) no longer showed significant modera-
tion after disattenuating correlations for measure unreliability,
suggesting that measure reliability did not contribute substan-
tially to the original moderation results.

Publication bias. Moderation analyses were conducted on
all effect sizes that included two or more unpublished sources to
assess whether correlations differed based on the publication
status (i.e., published article vs. unpublished dissertation or
dataset). These analyses were not supportive of substantial
publication bias, as only 6 of the 45 moderation analyses were
statistically significant. Furthermore, 4 of the 6 significant
analyses revealed that unpublished dissertations or data sets
reported stronger correlations than published articles, whereas
publication bias should yield unpublished effects that are
weaker than those of published data. For meta-analytic corre-
lations that were significant and included more than two sam-
ples, fail-safe Ns were generally consistent with robustness to
publication bias (see Table 3; FSN range � 9 to 10,713, M �
2,101); very few fail-safe Ns (i.e., three) were smaller than 100.
Finally, Egger’s intercept indicated significant asymmetry in
the funnel plot for only three of the 45 meta-analytic correla-

tions (funnel plots with significant asymmetry are shown in
Figures A-C of the online supplement). Overall, evidence did
not suggest that publication bias is a substantial or prevalent
concern for these meta-analyses.

Meta-Analytic Correlations With Distress Tolerance

Table 7 shows the meta-analytic correlations of emotion regu-
lation strategies with distress tolerance. Note that no samples were
identified that reported correlations between distress tolerance and
behavioral avoidance or distraction, so correlations with these two
strategies could not be calculated. The number of studies per
correlation ranged from 1 to 8, with a total of 128 to 1,818
participants per correlation; given the relatively few samples in-
cluded in these analyses, they should be considered preliminary.

Distress tolerance was most strongly correlated with experien-
tial avoidance and worry (meta-analytic rs � �.54 and �.57,
respectively), and it showed moderate correlations with mindful-
ness and rumination (rs � .38 and �.28, respectively). Although
distress tolerance was moderately associated with acceptance (r �
.34), this estimate was not statistically significant and had a wide
confidence interval. In examining this estimate further, �2 did not
indicate significant between-study variance, but we still conducted
moderator analyses to better understand possible sources of study

Table 4
Moderation by Sample Type

Constructs Subgroup k r 95% CI Qb

Acceptance-Exp. Avoidance Clinical 4 �.46 �.57, �.34 .02
Nonclinical 12 �.45 �.53, �.36

Acceptance-Mindfulness Clinical 7 .34 .25, .43 .47
Nonclinical 43 .31 .26, .35

Acceptance-Reappraisal Clinical 5 .26 .15, .36 .01
Nonclinical 10 .25 .15, .35

Beh. Avoidance-Exp. Avoidance Clinical 3 .42 .32, .51 3.47
Nonclinical 12 .54 .45, .63

Distraction-Reappraisal Clinical 2 .16 .05, .27 .78
Nonclinical 10 .09 �.03, .20

Distraction-Rumination Clinical 6 .20 �.05, .42 .78
Nonclinical 27 .08 .02, .14

Distraction-Worry Clinical 2 �.09 �.20, .03 .16
Nonclinical 11 �.05 �.19, .10

Exp. Avoidance-Mindfulness Clinical 6 �.38 �.49, �.26 .07
Nonclinical 27 �.40 �.44, �.35

Exp. Avoidance- Rumination Clinical 5 .45 .36, .54 1.10
Nonclinical 24 .39 .29, .47

Exp. Avoidance-Worry Clinical 2 .49 .44, .55 .09
Nonclinical 15 .48 .42, .54

Exprs. Suppression-Reappraisal Clinical 4 �.07 �.25, .11 1.28
Nonclinical 62 .04 .01, .06

Mindfulness-Rumination Clinical 5 �.40 �.56, �.22 .09
Nonclinical 15 �.38 �.44, �.31

Reappraisal-Rumination Clinical 3 �.33 �.45, �.20 11.97���

Nonclinical 14 �.05 �.14, .04
Reappraisal-Worry Clinical 4 �.07 �.34, .21 1.08

Nonclinical 11 .09 �.04, .22
Rumination-Worry Clinical 7 .42 .34, .48 4.61�

Nonclinical 36 .50 .46, .54

Note. Beh. � Behavioral; Exp. � Experiential; Exprs. � Expressive; k � number of samples; r � weighted
average uncorrected correlation; 95% CI � lower and upper limits of 95% confidence interval; Qb � Q statistic
for the difference between the two subgroups. df � 1 for all analyses.
� p 	 .05. ��� p 	 .001.
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variability. Moderation by measure indicated that the observed
heterogeneity was due to a single study (with two samples) that
used the Affective Styles Questionnaire to assess distress tolerance
(weighted r � �.13), whereas the other four samples used the
Distress Tolerance Scale (weighted r � .54). Thus, the data for this
correlation were equivocal but most consistent with a positive
association between distress tolerance and acceptance. Finally,
correlations with problem solving, reappraisal, and expressive
suppression were significant but weak in magnitude (r � |.08| to
|.19|). Based on �2, none of these meta-analytic estimates had
significant between-study heterogeneity, so no other moderator
analyses were conducted. Fail-safe Ns and Egger’s intercept did
not indicate any concerns about publication bias.

Structure of Emotion Regulation Strategies

Confirmatory factor analyses. We applied confirmatory fac-
tor analysis to examine the fit of several a priori models of the
structure of emotion regulation strategies, using the correlations
among strategies shown in Table 3. Note that mindfulness was
omitted from these analyses in order to obtain the positive definite
matrix that is required for maximum likelihood estimation. The
following models were tested: a single factor model, the adaptive-
maladaptive strategies model, the behavioral-cognitive model, and
the process model, with model specifications as shown in Table 1.
The process model could not converge on a proper solution, likely
due to identification difficulties because two of the four factors
only had two indicators (a proper solution was still not obtained
when we constrained the indicators to be equal within each two-
indicator factor). The other three models converged on proper
solutions, and standardized factor loadings and fit indices are
shown in Table 8. None of the three models even approached an
acceptable fit to the data: across models, CFI � .42 to .57,
RMSEA � .24 to .27, and SRMR � .12 to .15. Therefore, these
solutions were not interpreted further and we turned to exploratory
analyses.

Exploratory factor analyses. An exploratory factor analysis
was also conducted on the full meta-analytic correlation matrix
(including mindfulness) with an oblique rotation, and one- through
four-factor solutions were evaluated. An examination of the scree
plot and the results of the parallel analysis (the Table 9 note shows
the observed and simulated eigenvalues) suggested three factors as
the optimal solution. Factor loadings for all solutions are presented
in Table 9.

The one-factor solution may be generally characterized as a
dimension of putatively maladaptive versus adaptive emotion reg-
ulation strategies. But this solution did not seem to adequately or
fully represent the data because the loadings for several strategies
(distraction, expressive suppression, problem solving, reappraisal)
were quite weak (i.e., |.09| to |.34|), indicating that additional
factors may be needed to best model the strategy correlations. The
two-factor solution was tenable and was suggestive of largely
independent putatively maladaptive and adaptive strategy factors.
However, the second factor was very strongly marked by a single
strategy (i.e., problem solving � 1.03), without other substantial
loadings. Specifically, the only other primary loading or loading
above |.40| was that of reappraisal (.46). Thus, the coherence and
interpretation of this factor was questionable, as it seemed to be
driven by a single strategy rather than representative of a broader
latent variable.

The three-factor solution appeared to be the most interpretable
and sound, and it was also supported by the scree test and parallel
analysis. The first factor in this solution—labeled Disengage-
ment—was indicative of attentional and behavioral avoidance. It
was very strongly defined by distraction (1.26), with weaker but
still strong primary loadings from behavioral avoidance and (low)
mindfulness (.63 and �.69, respectively). Experiential avoidance
and expressive suppression also had weak loadings on this factor
(.32 and .35). The second factor that emerged (labeled Aversive
Cognitive Perseveration) was characterized by overengagement
with negative cognitions, while also rejecting and wanting to avoid

Table 5
Moderation by Age, Gender, and Race

Constructs

Age % female % Caucasian


 Z 
 Z 
 Z

Acceptance-Exp. Avoidance �.002 �.28 �.004 �1.43 �.001 �.18
Acceptance-Mindfulness .005 2.04� .000 .03 .001 .89
Acceptance-Reappraisal .006 2.78�� .001 .87 �.001 �.32
Beh. Avoidance-Exp. Avoidance �.002 �.33 �.002 �1.16 �.004 �1.04
Distraction-Problem Solving �.013 �2.84�� �.008 �1.61 .000 �.03
Distraction-Reappraisal �.009 �2.65�� �.001 �.24 .006 1.40
Distraction-Rumination .002 .47 �.003 �1.44 �.001 �.32
Distraction-Worry �.006 �.80 .004 .85 �.006 �.80
Exp. Avoidance- Mindfulness �.001 �.32 .001 1.04 �.000 �.06
Exp. Avoidance-Rumination .002 .38 �.001 �.36 .003 .92
Exp. Avoidance-Worry .004 1.95 �.001 �.42 .003 1.67
Exprs. Suppression-Reappraisal .001 .54 �.001 �1.50 �.001 .63
Mindfulness-Rumination .003 .73 �.001 �.61 .001 .49
Problem Solving-Rumination �.003 �.14 .005 .83 �.003 �1.33
Reappraisal-Rumination �.007 �1.52 .001 .40 .001 .25
Reappraisal-Worry �.014 �2.53� .001 .36 �.009 �1.20
Rumination-Worry .009 .22 �.001 �.78 .001 .75

Note. Beh. � Behavioral; Exp. � Experiential; Exprs. � Expressive.
� p 	 .05. �� p 	 .01.
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Table 6
Moderation by Measure Used for Each Construct

Constructs Measure k r 95% CI Qb (df)

Acceptance-Experiential Avoidance
Acceptance DERS Nonacceptance 8 �.39 �.52, �.24 5.83 (2)

FFMQ Nonjudging 4 �.56 �.60, �.52
KIMS Acceptance 5 �.56 �.66, �.43

Experiential Avoidance AAQ 6 �.49 �.59, �.38 1.80 (2)
WBSI 3 �.28 �.61, .12
AAQ-II 3 �.53 �.62, �.42

Acceptance-Mindfulness
Acceptance DERS Nonacceptance 15 .25 .16, .33 8.23 (3)�

FFMQ Nonjudging 16 .40 .34, .45
CAMS-R Acceptance 2 .36 .28, .44
KIMS Acceptance 14 .33 .30, .37

Mindfulness DERS Awareness 14 .21 .13, .29 13.66 (4)��

FFMQ Acting w/Aware 16 .38 .32, .44
CAMS-R Awareness 2 .36 .28, .44
KIMS Acting w/Aware 11 .32 .27, .36
MAAS 4 .34 .20, .46

Acceptance-Reappraisal
Acceptance DERS Nonacceptance 8 .15 .06, .23 24.93 (4)���

COPE Acceptance 3 .42 .33, .50
Brief COPE Accept 2 .37 .30, .44
FFMQ Nonjudging 2 .27 �.01, .51
KIMS Acceptance 2 .24 .08, .40

Reappraisal ERQ Reappraisal 10 .19 .11, .28 36.92 (3)���

COPE Pos. Reinter. 3 .42 .33, .50
Brief COPE Pos. Reinter. 2 .37 .30, .44
CERQ Reappraisal 4 .17 .12, .21

Behavioral Avoidance-Experiential Avoidance
Behavioral Avoidance CSQ Avoidance 2 .31 .23, .39 20.28 (2)���

CBAS Behavioral (NS, S) 8 .52 .43, .60
MEAQ Behavioral Avoid 3 .62 .49, .72

Experiential Avoidance AAQ-II 2 .32 .23, .40 18.42 (2)���

CBAS Cognitive (NS, S) 9 .52 .44, .60
MEAQ Distress Avers 2 .65 .49, .76

Distraction-Problem Solving
Distraction COPE Mental Diseng. 7 .00 �.17, .17 34.49 (2)���

CRSQ Distraction 4 .48 .43, .53
RSQ Distraction 2 .31 .21, .41

Problem Solving COPE Planning 5 �.10 �.27, .0 45.77 (2)���

Brief COPE Planning 2 .01 �.45, .46
CRSQ Problem Solv. 4 .48 .43, .53

Distraction-Reappraisal
Distraction TCQ Distraction 12 .22 .13, .30 9.57 (1)��

COPE Mental Diseng. 2 .05 �.00, .11
Reappraisal TCQ Reappraisal 11 .22 .12, .31 8.73 (2)�

COPE Pos. Reinter. 2 .05 �.00, .11
Brief COPE Pos. Reinter. 2 �.09 �.56, .43

Distraction-Rumination
Distraction RSQ Distraction 22 .02 �.05, .09 27.35 (2)���

COPE Mental Diseng. 2 .32 .23, .40
CRSQ Distraction 6 .22 .09, .33

Rumination RRS/RSQ Brooding 3 .10 �.07, .26 5.46 (2)
RRS/RSQ Rumination 22 .04 �.03, .12
CRSQ Rumination 6 .22 .09, .33

Distraction-Worry
Distraction TCQ Distraction 14 .02 �.13, .18 14.88 (1)���

RSQ Distraction 3 �.30 �.36, �.24
Worry TCQ Worry 10 .08 �.12, .26 8.78 (1)��

PSWQ 7 �.24 �.31, �.16
Experiential Avoidance-Mindfulness

Experiential Avoidance AAQ 15 �.36 �.42, �.31 25.91 (3)���

WBSI 4 �.41 �.46, �.34
AAQ-II 6 �.45 �.59, �.28
AAQ-R 2 �.57 �.62, �.51

Mindfulness DERS Awareness 3 �.37 �.43, �.30 17.12 (3)���
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Table 6 (continued)

Constructs Measure k r 95% CI Qb (df)

FFMQ Act w/Aware 5 �.49 �.54, �.44
MAAS 17 �.36 �.42, �.29
KIMS Awareness 3 �.25 �.41, �.08

Experiential Avoidance-Rumination
Experiential Avoidance AAQ 4 .56 .49, .63 97.86 (4)���

CBAS Cog Avoid (NS, S) 4 .27 .15, .39
WBSI 15 .49 .44, .54
AAQ-II 2 .50 .38, .61
BARQ Avoidance 4 �.08 �.20, .05

Rumination RRS/RSQ Brooding 10 .49 .38, .59 73.17 (3)���

BARQ Rumination 4 �.08 �.20, .05
RSQ/RRS Rumination 9 .49 .43, .55
RI 2 .44 .30, .57

Experiential Avoidance-Worry
Experiential Avoidance WBSI 11 .52 .49, .56 2.09 (3)

AAQ-II 2 .73 .15, .94
AAQ 4 .46 .29, .60
CBAS Cog Avoid (NS, S) 2 .40 .03, .68

Worry TCQ Worry 4 .51 .44, .58 .10 (1)
PSWQ 19 .53 .47, .58

Expressive Suppression-Reappraisal
Reappraisal ERQ Reappraisal 71 .03 .01, .06 1.65 (1)

COPE Reinterp. 2 �.05 �.17, .08
Suppression ERQ Suppression 71 .03 .01, .06 2.62 (1)

ASQ Concealing 2 .09 .02, .15
Mindfulness-Rumination

Mindfulness MAAS 13 �.41 �.48, �.33 1.05 (1)
FFMQ Act w/Aware 4 �.35 �.44, �.25

Rumination RRQ Rumination 2 �.47 �.52, �.41 3.97 (2)
RRS Brooding 4 �.30 �.46, �.12
RSQ/RRS Rumination 10 �.41 �.49, �.32

Problem Solving-Rumination
Problem Solving COPE Problem Solving 2 �.02 �.11, .07 77.28 (3)���

CSS Problem Solving 3 .54 .46, .61
CRSQ Problem Solving 4 .10 �.28, .44
CERQ Refocus on Plan 2 .08 �.35, .48

Rumination CSS Rumination 2 .54 .46, .61 13.63 (3)��

CRSQ Rumination 4 .10 �.28, .44
CERQ Rumination 2 .08 �.35, .48
RRS/RSQ Rumination 3 .24 �.08, .52

Reappraisal-Rumination
Reappraisal ERQ Reappraisal 19 �.13 �.19, �.06 .43 (2)

TCQ Reappraisal 3 �.03 �.31, .26
CERQ Pos. Reappraisal 3 �.12 �.19, �.04

Rumination RSQ/RRS Brooding 11 �.12 �.21, �.03 1.10 (3)
CERQ Rumination 2 �.02 �.42, .39
RSQ/RRS Rumination 6 �.15 �.32, .03
RSTQ Problem Focus 3 �.17 �.25, �.09

Reappraisal-Worry
Reappraisal ERQ Reappraisal 3 �.25 �.35, �.14 22.69 (2)���

TCQ Reappraisal 11 .24 .07, .39
CERQ Pos. Reappraisal 2 �.11 �.28, .07

Worry TCQ Worry 9 .27 .09, .44 12.95 (1)���

PSWQ 7 �.13 �.24, �.01
Rumination-Worry

Rumination RRS/RSQ Brooding 11 .47 .39, .54 26.59 (4)���

RI 2 .31 .18, .43
CERQ Rumination 2 .35 .29, .40
a-RRS Brooding 2 .45 .03, .74
RSQ/RRS Rumination 24 .51 .46, .55

Worry —

Note. See Supplemental Table B for the full name of each measure. k � number of samples; r � weighted average uncorrected correlation; 95% CI �
lower and upper limits of 95% confidence interval; Qb � Q statistic for the difference between the subgroups.
� p 	 .05. �� p 	 .01. ��� p 	 .001.
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negative emotions and thoughts. Worry, rumination, experiential
avoidance, and (low) acceptance had strong primary loadings (|.46|
to |.73|) on this second factor, and (low) distraction had a strong
secondary loading as well (-.80). The third factor in this solution
(Adaptive Engagement) was defined primarily by problem solving
(1.04), with weaker loadings from reappraisal, mindfulness, and
acceptance (.26 to .57).8 Disengagement and Aversive Cognitive
Perseveration were strongly positively associated (r � .67), Dis-
engagement was weakly positively associated with Adaptive Strat-
egies (r � .17), and Aversive Cognitive Perseveration and Adap-
tive Strategies were unrelated (r � .02).

The four-factor solution was similar to the three-factor solution,
with the addition of a factor that had a very strong loading from
reappraisal (.98) and weak loadings from all other strategies
(i.e., 	 .33). This pattern of loadings is not very interpretable and
is suggestive of overextraction.

Discussion

This study examined the structure of common habitually used
emotion regulation strategies, based on meta-analytic estimates of
the correlations between each of the strategies. A secondary aim
was to assess how distress tolerance—a central emotion regulation
ability—relates to the use of emotion regulation strategies. We
were motivated to explore the structure of emotion regulation
strategies in part by the conceptual and empirical overlap of some
strategies, which could suggest a proliferation of overly similar
constructs. However, the meta-analyses of correlations among
strategies revealed only small to moderate associations. It is strik-
ing that, even in these analyses that were based on concurrent
measurement and a single method (i.e., self-report), the emotion
regulation strategies showed reasonable discriminant validity with
one another and did not suggest empirical redundancy. Meta-
analytic estimates were relatively homogenous, with about one
third of them exhibiting significant between-study variance, and
they were generally robust to publication bias. Overall, these
estimates appear to form a valid basis for the structural analyses.

Interpretations of Factor Structures

Using the meta-analytic correlations between strategies, we
examined their underlying structure with confirmatory and explor-
atory factor analysis, testing a single emotion regulation factor,
adaptive and maladaptive strategies, cognitive and behavioral

strategies, and four stages of the process model (i.e., situation
selection/modification, attention deployment, cognitive change,
and response modulation). However, it is important to keep in
mind two caveats when interpreting results in light of these mod-
els. First, several groups of strategies (i.e., behavioral strategies,
situation selection, cognitive change) had few indicators in these
analyses, which could have inhibited the emergence of those
factors. For example, the process model could not be tested with
confirmatory factor analysis due to too few indicators for some
factors which likely led to model underidentification. Of note, the
four-factor exploratory factor analysis solution was marked
strongly and solely by reappraisal, perhaps suggesting the distinc-
tiveness of this cognitive change process and that a full factor may
have emerged if more indicators of cognitive change had been
included. Second, these models do not all claim to reflect between-
person empirical covariance among strategy use (particularly the
process model). Therefore, our results should not be interpreted as
a test of the veridicality of the model itself, but rather as a test of
whether the strategy groupings implied by these models are man-
ifest in correlations among the use of various strategies.

Bearing these considerations in mind, we did not find support
for the single factor model, the adaptive-maladaptive model, or the
cognitive–behavioral model in confirmatory factor analyses, as
each fit the data poorly. These findings could be interpreted to
mean that none of the tested structures adequately describes the
covariation of emotion regulation strategies and that a different or
more complex structure is needed. This is consistent with the few
prior structural studies (i.e., Aldao & Nolen-Hoeksema, 2010; Lee
et al., 2015; Seligowski & Orcutt, 2015), all of which reported
poor fit for the theoretical models they tested with confirmatory
factor analysis (but see the introduction for study design and
analytic limitations). Nonetheless, it is important not to overinter-
pret these null results, particularly given that it was not possible to
include numerous indicators for each proposed factor in our meta-
analysis because of the lack of available data on some strategies.

8 Because problem solving and distraction both had very strong loadings
in the three-factor solution (greater than 1.0), we re-ran the factor analyses
omitting these variables to assess whether they may have unduly influ-
enced the underlying structure of the remaining variables. We also exam-
ined whether the structure differed if the corrected, rather than uncorrected,
meta-analytic correlations were used. In both cases, the structure and
patterns of loadings were highly similar to the original analyses.

Table 7
Meta-Analytic Correlations of Emotion Regulation Strategies With Distress Tolerance

ER Strategy k N r 95%CI � �2 SE (�2) FSN Egger’s intercept

Acceptance 6 1,736 .34 �.01, .61 .39 .200 .139 224 19.01
Experiential Avoidance 8 1,818 �.57��� �.71, �.39 �.72 .108 .075 990 �6.12
Expressive Suppression 2 929 �.19��� �.25, �.14 �.29 .000 .002 — —
Mindfulness 5 1,415 .38��� .26, .48 .49 .017 .016 285 .37
Problem Solving 2 929 .08� .01, .15 .11 .000 .004 — —
Reappraisal 2 929 .11��� .05, .17 .16 .000 .003 — —
Rumination 1 128 �.29��� �.44, �.12 �.34 — — — —
Worry 7 1,515 �.54��� �.58, �.50 �.60 .001 .003 945 �1.03

Note. ER � emotion regulation; k � number of sample; N � total sample size; r � weighted average uncorrected correlation; 95% CI � lower and upper
limits of 95% confidence interval; � � weighted average corrected correlation; �2 � between-study variance; SE � standard error; FSN � Fail-safe N.
� p 	 .05. ��� p 	 .001.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

410 NARAGON-GAINEY, MCMAHON, AND CHACKO



Future studies should more strongly test these models empirically
by using a design that specifically includes multiple valid indica-
tors of each putative factor.

Turning to the exploratory factor analyses, our results were most
consistent with a variant of the adaptive versus maladaptive strat-
egy framework. The single-factor solution had positive loadings
from habitually used maladaptive strategies and negative loadings
from habitually used adaptive strategies, whereas adaptive strate-
gies split off to form the second factor in the two-factor solution.
However, neither solution seemed optimal for these data. Specif-
ically, there were several weak loadings (primarily problem solv-
ing and reappraisal) in the one-factor solution, and the second
factor in the two-factor solution was strongly dominated by prob-
lem solving and lacked robust loadings from the other adaptive
strategies. The three factor model was most interpretable, yielding
factors that we labeled Disengagement, Aversive Cognitive Per-
severation, and Adaptive Engagement. With regard to prior theo-

retical models, the first factor does not fit clearly into the adaptive/
maladaptive framework (see below and the note of Table 1
regarding the ambiguous placement of distraction in this model),
the second factor is composed of putatively maladaptive cognitive
strategies, and the third factor is composed of putatively adaptive
strategies (though mindfulness and acceptance were only second-
arily associated with Adaptive Engagement). These factors also
align to some degree with Sheppes and colleagues’ (Sheppes et al.,
2014) framework that contrasts disengagement (i.e., the first fac-
tor) and engagement strategies (i.e., the last two factors), both of
which have specific costs and benefits that must be weighed when
selecting an emotion regulation strategy.

The first factor in this solution—Disengagement—was charac-
terized by attempts to avoid or shift focus from an emotionally
relevant situation (whether an internal experience or related exter-
nal stimuli). Distraction primarily defined this factor, but there
were additional substantial contributions from low mindfulness,

Table 8
Standardized Loadings and Standard Errors From Confirmatory Factor Analyses of Theorized
Emotion Regulation Models

Adaptive vs. Maladaptive Cognitive vs. Behavioral

Strategy Single factor Adaptive Maladaptive Cognitive Behavioral

Acceptance �.55 (.03) .43 (.04) �.62 (.02)
Problem Solving .04 (.03) .63 (.04) �.64 (.04) .78 (.04)
Distraction .32 (.03) .29 (.04) .42 (.04) �.18 (.04) .60 (.04)
Reappraisal �.10 (.04) .71 (.05) �.23 (.03)
Behavioral Avoidance .69 (.02) .70 (.03) 1.00 (.00)
Experiential Avoidance 80 (.02) .80 (.03) .78 (.02)
Rumination .60 (.03) .57 (.03) .55 (.03)
Worry .63 (.02) .62 (.03) .66 (.02)
Expressive Suppression .29 (.03) .28 (.04) .29 (.03)

Note. Factor loadings above |.30| are shown in boldface. Fit indices for single factor model: �2(27) � 1874.13,
p 	 .001, CFI � .42, RMSEA � .27, SRMR � .14. Fit indices for Adaptive/Maladaptive model: �2(25) �
1756.31, p 	 .001, CFI � .46, RMSEA � .27, SRMR � .15. Fit indices for Behavioral/Cognitive model:
�2(25) � 1394.82, p 	 .001, CFI � .57, RMSEA � .24, SRMR � .12. Factor correlations � �.17 for
Adaptive/Maladaptive and .65 for Behavioral/Cognitive.

Table 9
Geomin-Rotated Loadings From Exploratory Factor Analyses of Emotion Regulation Strategies

Strategy 1 factor

2 factors 3 factors 4 factors

1 2 1 2 3 1 2 3 4

Behavioral Avoidance .70 .79 .33 .63 .21 .15 .71 .38 .09 �.13
Mindfulness �.64 �.63 .36 �.69 .00 .57 �.71 .41 .01 .09
Experiential Avoidance .77 .75 �.02 .35 .46 �.12 .43 .00 .43 .07
Rumination .60 .61 .11 .07 .63 .08 .17 .22 .54 .01
Acceptance �.56 �.53 .24 �.01 �.58 .26 �.12 .09 �.51 .06
Worry .56 .55 .00 �.08 .73 .01 �.01 �.01 .81 .33
Distraction .33 .37 .22 1.26 �.80 .00 1.04 .00 �.67 .04
Expressive Suppression .34 .32 �.07 .32 .03 �.15 .34 �.16 .04 .10
Problem Solving �.09 .00 1.03 .00 .01 1.02 .00 1.00 �.10 .03
Reappraisal �.16 �.12 .46 .03 �.15 .46 .00 .04 �.01 .98
Factor correlations

1 �.05 .67 .17 .08 .57 �.08
2 .02 �.10 .36
3 �.29

Note. Factor loadings above |.30| are shown in boldface. Observed eigenvalues � 3.34, 1.89, 1.27, .93, .78, .65,
.48, .42, .25, �.01. Randomly-generated eigenvalues for parallel analysis � 1.20, 1.15, 1.10, 1.07, 1.04, 1.01,
.97, .95, .92, .87.
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behavioral avoidance, experiential avoidance, and expressive sup-
pression. Of note, strategies that marked this factor require rela-
tively few cognitive resources and are particularly appropriate for
regulating high-intensity emotions (e.g., Sheppes et al., 2014;
Sheppes, Scheibe, Suri, & Gross, 2011). For example, distraction
is generally effective in reducing negative affect when examined in
the laboratory and/or when short-term goals dominate (Webb et
al., 2012). However, distraction is linked to psychopathology when
used habitually and indiscriminately, as it does not allow for
adequate processing of meaningful or recurring emotional infor-
mation (Sheppes et al., 2014; Wilson & Gilbert, 2008). Disengage-
ment’s strong positive association with Aversive Cognitive Perse-
veration and weak positive association with Adaptive Strategies
may reflect this dual quality, suggesting that people who report
habitually using distraction and other disengagement strategies
may do so in a context-sensitive and adaptive manner, but they are
likely to do so inappropriately and with some negative conse-
quences.

In contrast, Aversive Cognitive Perseveration was marked by
overengagement with or difficulty disengaging from negative cog-
nitions (i.e., worry, rumination, low distraction), as well as rejec-
tion and avoidance of these negative internal experiences (i.e.,
experiential avoidance, low acceptance). As compared with the
strategies in Disengagement, strategies like rumination, worry, and
experiential avoidance tend to be more strongly and consistently
linked with psychopathology (Aldao et al., 2010). The combina-
tion of perseverative negative thinking (approach behavior) and
desires or attempts to avoid negative thoughts/experiences (avoid-
ance behavior) may initially seem counterintuitive, but it likely
reflects two established processes. First, thought suppression (sub-
sumed within experiential avoidance here) tends to have an ironic
effect such that it increases the frequency of the very thought one
is trying to avoid, consistent with perseverative thought processes
like rumination or worry (Wenzlaff & Wegner, 2000). Second,
rumination and worry are often employed as attempts to avoid
future episodes of negative affect by learning from one’s past
mistakes (rumination; Watkins & Baracaia, 2001; Watkins &
Moulds, 2005) or preventing bad events from occurring (worry;
Behar, DiMarco, Hekler, Mohlman, & Staples, 2009). However,
these strategies typically serve to increase rather than decrease
negative emotions and thoughts (e.g., Dickson, Ciesla, & Reilly,
2012; McLaughlin, Borkovec, & Sibrava, 2007), which may lead
to greater attempts to avoid these negative internal experiences.

Last, the Adaptive Engagement factor was primarily and
strongly marked by problem solving, with weaker but substantial
loadings from mindfulness, reappraisal, and acceptance. Our find-
ing that problem solving stands out from other strategies in struc-
tural analyses is consistent with the results of Aldao and Nolen-
Hoeksema (2010). This may be because problem solving is unique
among adaptive strategies in that it focuses on modifying external
situations, rather than directly influencing one’s emotions (Aldao
& Nolen-Hoeksema, 2010). Although this factor is interpretable, it
has fewer strong and primary loadings and is less unified than the
other factors (especially Aversive Cognitive Perseveration). There
is evidence that the employment of putatively adaptive strategies is
more variable and dependent upon context, relative to the more
stable use of putatively maladaptive strategies (Aldao & Nolen-
Hoeksema, 2012). As such, it may be more difficult for respon-
dents to accurately summarize their overall use of these strategies

in dispositional self-reported measures and such ratings may not be
optimally meaningful or form a coherent structure. On the other
hand, if adaptive strategies were truly unrelated to one another
(and to maladaptive strategies) because their use is extremely
context-dependent, they would have loaded weakly and arbitrarily
on any/all factors. Thus, these results paint a picture somewhere
between the extremes, suggesting that the habitual use of adaptive
strategies tend to covary with one another, albeit somewhat
loosely. Finally, it is noteworthy that this factor was weakly related
to Disengagement and unrelated to Aversive Cognitive Persevera-
tion, indicating that habitual use of these putatively adaptive strat-
egies is relatively independent from distraction and putatively
maladaptive strategies.

Distress Tolerance and Emotion Regulation Strategies

We also examined how distress tolerance, an important emotion
regulation ability (e.g., Berking et al., 2008), is associated with the
habitual use of emotion regulation strategies. However, these
results should be considered preliminary given the small number
of samples contributing to most of the meta-analytic estimates. We
found that individuals with low distress tolerance did not show
increased use of any and all strategies to regulate their negative
emotions, but rather favored certain strategies. Specifically, dis-
tress tolerance was most strongly associated with (low) experien-
tial avoidance and (low) worry; more moderately with mindful-
ness, (low) rumination, and acceptance; and weakly but
significantly with problem solving, reappraisal, and (low) expres-
sive suppression. These results are generally consistent with the
only other study to examine the associations of distress tolerance
with emotion regulation strategies, which found significant nega-
tive zero-order associations with thought suppression, avoidance,
and rumination, as well as a positive association with reappraisal
(Jeffries et al., 2016). Unfortunately, we were not able to examine
correlations between distress tolerance and the emotion regulation
strategy factors because this correlation matrix had missing cells
(i.e., there were no studies reporting correlations between distress
tolerance and two of the emotion regulation strategies), but the
pattern of correlations suggests that distress tolerance is probably
most closely related to Aversive Cognitive Perseveration, and, to a
lesser degree, Disengagement.

There was not strong evidence that individuals with low distress
tolerance tend to use quicker, less effortful strategies (but note that
two such strategies, behavioral avoidance and distraction, could
not be examined due to an absence of relevant studies). Rather, the
primary correlates of distress tolerance may be placed into two
groups: perseverative thought focused on negative content (i.e.,
rumination and worry) and an open approach to one’s current
experiences (i.e., acceptance and mindfulness, low experiential
avoidance). As described previously, rumination and worry are
both tied to elevated negative affect. Thus, it is unclear in these
cross-sectional data whether low distress tolerance may lead indi-
viduals to get stuck in thoughts about past and future negative
events, and/or whether rumination and worry increase the fre-
quency and intensity of negative affect, causing individuals to
become more averse to distress.

The positive associations with mindfulness and acceptance were
consistent with theory, as all three constructs share a nonavoidant
stance toward negative affect. However, these effect sizes were
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only moderate in magnitude, and we speculate that this may be
because mindfulness and acceptance go beyond a “lack of avoid-
ance” to include a welcoming, curious, and open approach to one’s
current experience, distressing or otherwise (e.g., Baer, Smith,
Hopkins, Krietemeyer, & Toney, 2006). In addition, it is notable
that the corrected correlation between distress tolerance and expe-
riential avoidance was very strong (� � �.72). Measures of
experiential avoidance generally include content about the per-
ceived unacceptability of negative emotions, which clearly is con-
nected to low distress tolerance. Although researchers have also
pointed out important conceptual distinctions between the two
constructs (e.g., Boulanger, Hayes, & Pistorello, 2010), this strong
correlation suggests possible discriminant validity concerns when
measured at the dispositional, self-reported level. In summary, it
appears that high levels of distress tolerance are related to an
increased habitual use of adaptive strategies and a decreased
habitual use of maladaptive strategies, but it is most closely
aligned with (low) perseverative negative cognition and an
approach-oriented stance toward aversive internal experiences.

Moderators of Correlations Between Strategies

Most of the demographic moderators examined here did not
account for significant variance across studies in heterogeneous
meta-analytic correlations. Specifically, gender, race, and clinical
versus nonclinical sample largely did not moderate effect sizes,
indicating that associations among strategies were similar across
these subgroups. The only exceptions were that the positive cor-
relation between rumination and worry—two variants of negative
repetitive thought whose similarity versus distinctiveness contin-
ues to be debated (e.g., Hong, 2007)—was stronger in samples
with nonclinical participants than samples with clinical partici-
pants, and the association between reappraisal and rumination was
significantly negative in clinical samples but nonsignificant in
nonclinical samples. In the absence of similar empirical findings
from prior research, it is not clear how to explain the difference in
correlations for rumination and worry or even how meaningful it is
(particularly given the weak significance of the test), as the effect
sizes of the subgroup correlations were comparable in magnitude.
With regard to the association between rumination and reappraisal,
mindfulness training is known to decrease the former (e.g., Ietsugu
et al., 2015) and increase the latter (e.g., Garland et al., 2015), and
so it is plausible exposure to mindfulness training via therapy may
have increased the association between these strategies for clinical
participants.

In contrast to the above demographic characteristics, age was a
significant moderator of the associations between some of the
emotion regulation strategies (i.e., five out of 17). Prior to inter-
preting these findings, however, it is important to note that apply-
ing a Bonferroni correction for the 17 tests conducted in these
moderation analyses reduced all findings for age to nonsignifi-
cance. Therefore, these results should be interpreted cautiously and
we focus on larger patterns rather than individual findings. The
majority of these analyses suggested greater differentiation or
independence in associations of several strategies as age increases.
Correlations between distraction-reappraisal, distraction-problem
solving, and reappraisal-worry tended to be moderately positive in
child samples and near zero or weakly negative in adults (partic-
ularly older adults), yielding weak positive overall estimates. This

is consistent with findings in the coping literature that, as children
age and approach adulthood, they develop a larger and more
refined set of relevant strategies. Furthermore, they reflect more on
their emotion regulation processes and show greater specificity
and discrimination when selecting strategies to use (see Zimmer-
Gembeck & Skinner, 2011, for a review). In addition, the
acceptance-reappraisal and acceptance-mindfulness correlations
were moderated by age. The samples contributing to these esti-
mates did not include children, but we found that the positive
correlations were stronger in older than younger adults. This may
reflect stronger covariances among putatively adaptive strategies
as one ages, consistent with evidence that older adults more
frequently use acceptance and less frequently use putatively mal-
adaptive strategies than do younger adults (Schirda, Valentine,
Aldao, & Prakash, 2016).

The moderator that was most influential in these analyses was
the specific measure used to assess the constructs. Overall, about
two thirds (i.e., 22 of 34) of these moderator analyses indicated
that the measure used for a given construct contributed to hetero-
geneity across correlations. This effect did not appear to be attrib-
utable to differences in measure reliability, nor was it primarily
attributable to Type I error (after applying a Bonferroni correction
for 34 tests, 16 of 22 tests remained significant). Note that two
considerations complicate the interpretation of these analyses: (a)
In many cases, there were only two or three studies that used a
given measure in a given meta-analytic effect, rendering these
results particularly vulnerable to outliers and sampling error, and
(b) often studies measured both constructs in a correlation with
subscales from the same inventory, wherein the same studies were
grouped together for both constructs and the resulting analyses
were not independent. As such, these analyses should be inter-
preted with caution, but they raise several questions. How prob-
lematic is this variability of associations by measure? Is such
heterogeneity across measures unique to the emotion regulation
domain? Or is this normative for trait-based, self-reported mea-
sures of complex and multidimensional constructs? We suspect the
latter contention is more accurate, but it is difficult to evaluate
empirically because most comparable meta-analyses based on self-
report measures (e.g., in emotion regulation, coping, personality,
or psychopathology) did not examine measure as a moderator,
compared only two or three measures per meta-analytic estimate,
or took a more liberal approach by putting the predominant mea-
sure in its own category and collapsing the rest of the measures in
an “other” category. Although correlations that included distrac-
tion or reappraisal were most frequently heterogeneous with regard
to measure, there was not a clear pattern as to specific measures
and correlation strength. At the least, these results serve as a
reminder that the measure one selects matters, and indicators of a
construct are often not truly interchangeable in practice.

Theoretical and Applied Considerations

Contemplating context. There is not currently sufficient con-
textually sensitive data on emotion regulation strategy use to
synthesize into a quantitative review, and so our analysis was
restricted to dispositionally-assessed emotion regulation use that
by definition cannot reflect the role of context (though we specu-
late above that the relatively weak loadings on the Adaptive
Engagement factor may be due to greater contextual variability in
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the use of these strategies). This is a substantial limitation, but we
believe an analysis of habitual strategy use is still of value, as there
is a large literature demonstrating that self-reported habitual use of
emotion regulation strategies is robustly predictive of important
outcomes, and this meta-analysis helps to organize and clarify that
literature. Assessment of dispositional strategy use is particularly
relevant for research questions focused on the correlates or effects
of long-term and inflexible use of specific strategies, which is
associated with psychopathology (e.g., Campbell-Sills & Barlow,
2007). Furthermore, assessing overall strategy use and/or abilities
may be the best option in clinical and research situations where an
idiographic and contextualized assessment of emotion regulation is
simply not feasible (e.g., when many people need to be assessed,
or time and resources are prohibitive).

However, conceptualizing emotion regulation in terms of habit-
ual strategy use is inadequate or even misleading for some impor-
tant research questions, in that this approach addresses only a piece
of the picture. Recent research has found that momentary emotion
regulation strategy use and outcomes are dependent upon many
contextual features, including characteristics of the person, exter-
nal stimuli, specific emotion regulation goals, the emotion(s) to be
regulated, long-term goals, and available cognitive resources (see
Aldao, 2013). Thus, dispositional strategy use is of limited value if
one wants to examine certain higher-order abilities related to
strategy use (e.g., emotion regulation flexibility), how contextual
features lead to selection and implementation of strategies, or the
functions and goals of emotion regulation attempts. For questions
like these, other ways of examining emotion regulation are likely
superior, including laboratory paradigms that experimentally con-
trol contextual features and strategy use, or ecological momentary
assessment that gathers real-time information repeatedly on the
context and content of emotion regulation episodes. Furthermore,
the assessment of the habitual use of emotion regulation strategies
relies on retrospective recall, which may be particularly problem-
atic for strategies whose use is highly contextually dependent, such
as acceptance, reappraisal, or problem solving (Aldao & Nolen-
Hoeksema, 2012). Overall, we argue that neither a dispositional
nor a contextual approach to emotion regulation is inherently
“better”—rather, each provides different information, and it is
critical to select the most useful approach for a given purpose and
interpret results within the associated informational constraints.

Clinical and research implications. One important applica-
tion of these results is as an empirically driven framework for
synthesizing the large but generally isolated bodies of research on
how specific habitual emotion regulation strategies relate to psy-
chopathology. Synthesis of results within this framework could
yield novel or broader hypotheses by clarifying important similar-
ities and distinctions in these strategies as they relate to psycho-
pathology. In addition, these groupings may help clinicians con-
ceptualize and characterize the nature of a specific client’s
repertoire and use of emotion regulation strategies.

These results also have implications for assessment of emotion
regulation strategies in clinical and research contexts. Given that it
is not always feasible to assess a large number of emotion regu-
lation strategies, one way to capture important areas of breadth in
an efficient manner would be to assess one or two constructs with
the strongest loadings on each of the three factors. Of note, while
existing instruments with subscales assessing multiples strategies
are of great utility (e.g., Emotion Regulation Questionnaire, Cog-

nitive Emotion Regulation Questionnaire, COPE Inventory), none
of them has good coverage of all three of these factors. Thus, if one
is interested in the full range of content found in these structural
analyses, multiple inventories would likely need to be used. The
pattern of loadings in our analyses suggests that individual puta-
tively adaptive strategies are not captured or represented as fully in
this structure as are individual putatively maladaptive strategies
(which share a greater proportion of variance with one another).
Thus, if adaptive strategies are of particular interest, it may be wise
to assess a number of these strategies, whereas focusing on a
smaller number of highly loading maladaptive strategies may
suffice.

Study Limitations

Although this study provides a novel and relatively comprehen-
sive assessment of the structure of emotion regulation strategies as
revealed by extant literature, there are numerous limitations that
should be considered. First, to keep the scope of analyses man-
ageable, we selected a moderately large group of some of the most
frequently studied and regularly employed emotion regulation
strategies, but many possible exemplars of emotion regulation
were not included. In particular, reflecting the larger literature,
cognitive emotion regulation strategies were overrepresented rel-
ative to behavioral strategies, and there were too few studies of
strategies specific to positive emotion regulation to include them in
analyses. As in any structural analysis, the resulting structure is a
function of the selected indicators, and so a different set of strat-
egies may have yielded a somewhat different pattern of results. In
addition, it is unknown to what extent the structures derived in an
exploratory fashion will be replicable to other samples, and this
should be tested empirically.

There are also several statistical limitations. Although most of
the meta-analytic correlations were based on a moderate to large
number of samples, a minority were based on only one to five
samples. The precision of these estimates is therefore lower and
they should be interpreted more cautiously. It is also possible that
these “noisier” correlations may have influenced structural results,
although the impact was likely minimal as they constituted a
relatively small subset of the full correlation matrix. In addition,
the nonpositive definite meta-analytic correlation matrix necessi-
tated the use of estimators in structural analyses that did not
provide standard errors or fit indices for exploratory factor anal-
yses. As such, we could not evaluate the precision of the factor
loading parameters or the absolute fit of the data for these analy-
ses.9 We also were not able to weight the individual correlations by
sample size in structural analyses, instead using the overall har-
monic mean.

Last, and perhaps more importantly, this analysis focused on
measures of self-reported habitual use of emotion regulation strat-
egies, as this is a common and simple means of assessing emotion
regulation. However, as discussed previously, this type of mea-

9 However, we note that when determining the optimal factor solution in
exploratory factor analysis, interpretability of solutions is generally empha-
sized over quantitative indicators (i.e., one would not blindly follow rules-of-
thumb based on eigenvalues if they yield uninterpretable factors). In addition,
fit indices are not available for EFA when using most estimators (maximum
likelihood estimators are the only exception) (Brown, 2015).
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surement relies on retrospection and does not allow for an assess-
ment of automatic/nonconscious emotion regulation, context-
dependent strategy use, temporal unfolding of processes, or
potential causal associations among strategies. Furthermore, al-
most nothing is known about how reported habitual strategy use in
these studies maps onto actual use in daily life. To our knowledge,
the only available data addressing this issue are from a study from
our lab, which found that habitual strategy use was a significant
predictor of subsequent daily strategy use in 8 of 11 instances for
a number of strategies (i.e., rumination, reappraisal, expressive
suppression, behavioral avoidance, experiential avoidance, accep-
tance) in a clinical sample and an unselected student sample (mean

s � .28 in the clinical sample and .22 in the student sample;
Naragon-Gainey, 2016). These findings are consistent with rea-
sonable ecological validity of some dispositional emotion regula-
tion measures, but nonetheless, the results of the current study
should not be generalized to extend beyond the information pro-
vided by self-reported habitual measures.

Future Directions

This meta-analysis suggests a number of important areas of
focus for the field of emotion regulation. Our results identified an
empirical framework for the structure of emotion regulation strat-
egies, but a comprehensive empirical structure of emotion regula-
tion abilities that extend beyond a single instrument has not yet
been assessed. Of particular interest will be empirically supported
models that combine multiple strategies and abilities to illustrate
how these constructs interact to yield successful and/or adaptive
emotion regulation. In addition, while this study examined cova-
riances among habitual emotion regulation strategies, an important
next step would be to examine covariances among momentary
emotion regulation strategies in an intensive longitudinal modeling
approach. This would allow exploration of the within-person struc-
ture of emotion regulation strategies; that is, how do these strate-
gies covary as people actually use them on specific occasions in
their daily lives? Our study examined measures that assess strat-
egies that are often used in order to regulate emotions, but these
measures do not address the explicit activation of an emotion
regulation goal. It is important that future studies clarify the role of
emotion regulation goals. Does restricting assessment of strategy
use to instances when one wanted to influence one’s emotions
affect the structure of emotion regulation strategy use? Or do we
find a similar structure regardless, perhaps suggesting that the use
of these strategies implies an emotion regulation goal, even if it is
not consciously available? Last, future studies should assess the
utility and validity of this structure by examining the associations
of each factor with relevant outcomes (e.g., psychopathology,
social functioning, decision-making). Ideally, the factors should be
incrementally informative, relative to one another and to related
constructs, with regard to important outcomes. We hope this
meta-analysis provides a foundation upon which such examina-
tions may be built.
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