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Abstract

Affect intolerance/sensitivity, defined as one’s sensitivity to, or inability to tolerate, affective
states, is a transdiagnostic process implicated in the development and maintenance of numerous
forms of psychopathology. Mindfulness and acceptance interventions are posited to improve affect
intolerance/sensitivity; however, there has been no quantitative synthesis of this research to date.
Seven electronic databases were searched up until November 2018. Hedges’ g values, 95%
confidence intervals, p-values, and Q-values were calculated for a series of random-effects models.
Twenty-five studies (pooled V= 1,778) met eligibility criteria and were included in the qualitative
synthesis (7= 22 included in the meta-analysis). There was a small, significant effect of
mindfulness and acceptance interventions on improving affect intolerance/sensitivity from pre- to
post-intervention (Hedges’ g=-.37, 95% CI = -.52 to -.23, p<.001), with effects maintained up
to 6-months (Hedges’ g= -.35, 95% CI = -.61 to -.09, p< .01). There was a significantly larger
effect for studies with inactive compared to active controls. No significant effect size differences
were found for intervention length (< 8 vs. = 8 sessions), intervention type (mindfulness vs.
acceptance) or sample type (clinical vs. non-clinical). Mindfulness and acceptance interventions
modestly improve affect intolerance/sensitivity.
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Introduction

Epidemiological studies have consistently demonstrated high rates of comorbidity across
psychological disorders (e.g., Brown, Campbell, Lehman, Grisham, & Mancill, 2001;
Kessler et al., 2003; Kessler, Chiu, Demler, Merikangas, & Walters, 2005). There is strong
empirical evidence that this overlap is due to core etiological processes that cut across
diagnostic categories (Barlow, 2004; Brown & Barlow, 2009; Brown, Chorpita, & Barlow,
1998; Wilamowska et al., 2010). Recent research has focused on parsimoniously treating
psychopathology through interventions that target these underlying processes, rather than
interventions that target disorder-specific symptoms (Farchione et al., 2012; Hayes &
Hofmann, 2019).

One transdiagnostic process that has received considerable empirical attention is affect
intolerance/sensitivity. Affect intolerance/sensitivity is a high-level construct that broadly
captures one’s sensitivity to (i.e., fear of), or inability to withstand, aversive affective states
(Bernstein, Zvolensky, Vujanovic, & Moos, 2009; Leyro, Zvolensky, & Bernstein, 2010;
Schmidt, Mitchell, Keough, & Riccardi, 2010). Although more research is needed, factor
analytic results suggest that measures of affect intolerance (i.e., distress intolerance,
intolerance of uncertainty) and sensitivity (i.e., anxiety sensitivity) may share a common
higher-order affect intolerance/sensitivity dimension and may be related to one another as
lower-order facets of this higher-order construct (Allan et al., 2018; Allan, Macatee, Norr,
Raines, & Schmidt, 2015; Bardeen et al., 2013; Bernstein et al., 2009; Hong & Cheung,
2015; McHugh & Otto, 2012). Affect intolerance/sensitivity is a cognitive-affective
individual difference factor, which is empirically distinct from the tendency to experience
negative emotional states (McNally, 2002), that serves to amplify emotional responding. In
addition, individuals who perceive an emotion as intolerable are more likely to use
maladaptive emotion regulation strategies to escape or avoid the emotion, which then serves
to maintain or amplify negative emotional states in both the short- and long-term (Leyro et
al., 2011; Simon & Gaher, 2005; Jeffries, McLeish, Kraemer, Avallone, & Felming, 2016).
As a result, affect intolerance/sensitivity is concurrently and prospectively associated with a
wide-range of emotional problems (see Leyro et al., 2011 for a review).

The most commonly studied forms of affect intolerance/sensitivity include distress
tolerance, intolerance of uncertainty, and anxiety sensitivity. Distress tolerance (DT) is
conceptualized as the ability to withstand broad-based negative emotional states (Simons &
Gabher, 2005). Lower levels of DT (i.e., distress intolerance) are linked with higher anxiety
and depressive symptoms, eating psychopathology, and substance misuse (Leyro et al.,
2011). Intolerance of uncertainty (IU) is a predisposition that captures the inability to
tolerate the emotional reactions related to perceived uncertainty (Carleton, 2016). IU has
been primarily linked with the development and maintenance of anxiety and other forms of
psychopathology and negative health behaviors (e.g., depression; Gentes & Ruscio, 2011;
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Kraemer, McLeish, & O’Bryan, 2015; McEnvoy et al., 2019). Anxiety sensitivity (AS),
defined as the fear of arousal-related sensations due to the perceived negative consequences
of those sensations, is a cognitive vulnerability factor that is prospectively and concurrently
associated with anxiety psychopathology, depressive symptoms, and negative health
behaviors (McNally, 2002; Naragon-Gainey, 2010). Other affect intolerance and sensitivity
factors, such as fear of emotions (i.e., Williams, Chambless, & Ahrens, 1997) and disgust
sensitivity (i.e., Olatunji & McKay, 2007), have also been shown to be associated with
various forms of psychopathology (e.g., Cisler, Olatunji, & Lohr, 2009; Sauer-Zavala et al.,
2012). Though generally conceptualized as trait-like, affect intolerance/sensitivity factors are
considered malleable processes that can be modified through intervention efforts (e.g., Norr,
Allan, Macatee, Keough, & Schmidt, 2014).

Mindfulness- and acceptance-based interventions are posited to improve affect intolerance/
sensitivity (e.g., Farb, Anderson, & Segal, 2012; Roemer, Williston, & Rollins, 2015).
Mindfulness and acceptance interventions use similar and different techniques to affect
emotional and behavioral change through the same theoretical framework: that efforts to
change, escape, or avoid uncomfortable internal experiences, rather than the content of the
internal experiences themselves, are the key processes contributing to the development,
exacerbation, and maintenance of psychopathology (Brown et al., 2007; Hayes et al., 2004).
As such, mindfulness- and acceptance-based interventions aim to change one’s relationship
to uncomfortable internal experiences by promoting acceptance, non-reactivity, and
cognitive de-centering (i.e., the ability to step back to view thoughts as passing mental
events; e.g., Hoge et al., 2015; Holzel et al., 2011; Lindsay & Creswell, 2017; Sauer & Baer,
2010; Stockton et al., 2019; Villatte et al., 2016). Both approaches use brief mindfulness
practices (e.g., awareness of the breath) and acceptance interventions also use metaphors to
facilitate acceptance, nonreactivity, and decentering. With these skills, individuals are better
positioned to flexibly and adaptively respond to uncomfortable internal states rather than
automatically avoid them (i.e., affect intolerance) or become overwhelmed by them (i.e.,
affect sensitivity; Keng et al., 2011). Mindfulness and acceptance interventions differ from
traditional CBT, which focuses primarily on changing the form or content of internal
experiences (e.g., cognitive restructuring, relaxation; Hayes 2004; Luberto et al., 2020). The
mindfulness- and acceptance-based interventions that have received the most empirical
attention include Acceptance and Commitment Therapy (ACT; Hayes, Pistorello, & Levin,
2012), Mindfulness-Based Cognitive Therapy (MBCT; Segal & Teasdale, 2018),
Mindfulness-Based Stress Reduction (MBSR; Kabat-Zinn, 1982), and Dialectical Behavior
Therapy (DBT,; Linehan, 1993).

Mindfulness- and acceptance-based interventions may improve affect intolerance/sensitivity
through nonreactivity, acceptance, and decentering. First, non-reactivity in the presence of
uncomfortable emotions may improve one’s ability to tolerate uncomfortable affective
states, or reduce their fear of emotions, through exposure and related learning (Treanor,
2011). Instead of automatically engaging in habitual emotional responses that perpetuate
emotional problems (e.g., avoidance, suppression), individuals are taught to “stick with” an
emotion in the present moment, which generates new learning about emotions (e.g., “I can
handle emotions™) and reduces fear of emotional reactions (e.g., aversive body sensations).
Over time, individuals may become more willing to experience uncomfortable affective
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states without engaging in efforts to eliminate them. Second, judgmental (e.g., “I shouldn’t
be feeling this way”) or negative (e.g., believing you are going to have a heart attack in
response to anxiety symptoms) reactions to emotions increase emotional arousal and
contribute to the perceived intolerability of the emotion (e.g., Barlow et al., 2017; Hayes et
al., 1996). Mindfulness and acceptance interventions counter this process by helping
individuals adopt a nonjudgmental (i.e., accepting) stance towards emotional experiences
(Lindsay & Creswell, 2017; Stockton et al., 2019). Lastly, over identifying with emotion-
related internal stimuli (e.g., thoughts) heightens the emotion and makes it feel
unmanageable (Bernstein et al., 2016). Mindfulness and acceptance interventions teach
individuals how to take a step back from (i.e., decenter) internal experiences, resulting in
greater ability to manage them without engaging in habitual ways of responding (Sauer &
Baer, 2010).

Despite the theoretical link between mindfulness and acceptance-based interventions and
affect intolerance/sensitivity, there has been no systematic review of this literature, to date.
Indeed, although a large body of literature supports the efficacy of these interventions for
treating psychological problems (e.g., Hofmann et al., 2010), the effects of these
interventions on the affect intolerance/sensitivity factors that underlie psychological
problems have not been synthesized. In line with previous meta-analyses in this area (e.qg.,
Cramer et al., 2016; Veehof, Trompetter, Bohlmeijer, & Schreurs, 2016; Vollestad, Nielsen,
& Nielsen, 2012), we included both mindfulness and acceptance interventions. We argue
that evidence of shared theoretical underpinnings, core mechanistic processes, and
therapeutic goals provide sufficient justification for a shared meta-analysis (Baer &
Krietemeyer, 2006; Hayes, 2004; Hayes, Follette, & Linehan, 2004; Roemer, Erisman, &
Orsillo, 2008). Therefore, the aim of the current study is to conduct a systematic review and
meta-analysis of randomized controlled trials examining the effects of mindfulness- and
acceptance-based interventions on affect intolerance/sensitivity. Specifically, the present
study aims to: 1) systematically review and synthesize the existing research on mindfulness
and acceptance interventions for affect intolerance/sensitivity; 2) estimate the pooled, overall
effect size of these results; 3) estimate domain-specific effect sizes for each affect
intolerance/sensitivity domain, when applicable; 4) examine potential effect modifiers
(including subgroup analyses to account for potential differences between mindfulness and
acceptance interventions); and 5) identify avenues for future research in this area. It was
hypothesized that mindfulness and acceptance interventions, relative to controls, would
significantly improve affect intolerance/sensitivity.

Literature Search

A literature search was conducted with assistance from a medical librarian in Pubmed/
MEDLINE, PsycINFO, PsycArticles, CINAHL, Cochrane Database of Systematic Reviews,
Embase, and Web of Science up until November 2018. Specific affect intolerance/sensitivity
search terms were extracted from the most recent literature review of distress tolerance (e.g.,
distress tolerance, intolerance of uncertainty, frustration tolerance, tolerance of ambiguity;
Leyro et al., 2010) as well as other empirical studies in this area (e.g., anxiety sensitivity,
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fear of emotions, disgust sensitivity; Bernstein et al., 2009; Olatunji et al., 2007; Williams et
al., 1997). We also included search terms related to the behavioral capacity to tolerate
aversive emotions (e.g., task persistence, mirror tracing persistence task; Leyro et al., 2010).
Given significant heterogeneity in the terminology used to index affect intolerance/
sensitivity across studies (Leyro et al., 2011), we also included broad search terms related to
emotional vulnerability (e.g., emotion regulation) to effectively capture all relevant studies.
Mindfulness and acceptance search terms included a combination of broad (e.g.,
mindfulness) and intervention-specific terms (e.g., MBCT, MBSR, DBT, ACT). Publication
dates were not limited. See the Appendix A for the full search strategy in MEDLINE.

Eligibility Criteria

Inclusion and exclusion criteria were specified in advance via a study protocol. Randomized
controlled trials of mindfulness- and acceptance-based interventions that assessed at least
one affect intolerance/sensitivity outcome were eligible for inclusion. Studies with adults
(i.e., 218 years of age), across any population or clinical condition, were eligible for
inclusion. Unpublished manuscripts, conference presentations, and dissertations were
excluded. Non-English manuscripts were excluded.

Mindfulness- and acceptance-based interventions.—In order to be eligible,
mindfulness- and acceptance-based interventions must have included at least one session of
formal didactic and experiential training in building mindfulness or acceptance skills as part
of a skills-training intervention. Although intervention-specific search terms of the most
common mindfulness and acceptance interventions were used (e.g., MBCT, MBSR, ACT),
any mindfulness or acceptance intervention that met the above criteria were eligible for
inclusion. Studies that included an experimental manipulation or acute mindfulness or
acceptance induction were excluded. In addition, studies that included traditional cognitive
behavioral therapy (CBT) only, without mindfulness or acceptance training, were excluded.
Movement-based mind-body interventions (e.g., yoga, tai chi) were also excluded. Both
individual and group delivered interventions were eligible for inclusion.

Affect intolerance/sensitivity.—Affect intolerance/sensitivity was operationalized based
on the existing empirical literature, which suggests that it is a common higher-order factor
that explains the covariance between several lower-order affect intolerance and sensitivity
facets (Allan et al., 2015; Bardeen et al., 2013; Bernstein et al., 2009; Hong & Cheung,
2015; McHugh & Otto, 2012). We included outcomes that assessed both the perceived
(measured via self-report) and behavioral (measured via task persistence) capacity to tolerate
aversive emotional states. Outcomes that did not exclusively assess affect intolerance or
sensitivity (e.g., physical distress tolerance, pain tolerance) were excluded.

Data Extraction and Synthesis

Two independent reviewers (KMK, CMLKMK) extracted data from each study following
Cochrane guidelines (Higgins & Green, 2011). Data were reported using Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher,
Liberati, Tezlaff, & Altman, 2009). Discrepancies were recorded and resolved through
discussion with a third reviewer (DLH). The following data were extracted from each study:
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study sample, including presenting problem; intervention type, format (individual vs. group)
and dose; comparison group type (i.e., active comparison and inactive control) and format;
affect intolerance and sensitivity outcomes and timepoints; results for effects on affect
intolerance and sensitivity. Quantitative data for meta-analysis (i.e., mean and standard
deviation of the pre-intervention, post-intervention, and follow-up for each group) were
extracted by one reviewer (KMK) and independently verified by a second reviewer (CML).
When available, we extracted means and standard deviations of affect intolerance/sensitivity
subscale measures and computed an aggregate effect size. When multiple affect intolerance/
sensitivity outcomes were reported in one study or across multiple publications for the same
study, an aggregate effect size was computed.

Risk of Bias Assessment

Two independent reviewers (KMK, CML) evaluated risk of bias according to Cochrane
Collaboration guidelines (Higgins & Green, 2011). Each of the following domains were
rated as high, low, or unclear: random sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome assessors, incomplete data, selective
reporting, baseline imbalance and differential attrition. Reviewers provided a justification for
their rating, which was used to resolve discrepancies and reach a consensus rating. Studies
with a high risk of bias rating on more than one domain were considered “high risk.”

Meta-Analysis

Hedges’ g values, 95% confidence intervals, p-values, and @-values were calculated for a
series of models using Comprehensive Meta-Analysis (Version 3; Bornstein et al., 2014).
Effect sizes were calculated using pre-to-post changes in mean using the following formula:

A_Irtervention - A_Control «l12 3
4(nTotal —2) = 1

g =
2 2
(nIntervention = DSD” [ntervention + ("Control — )SD” Control
(nIntervention + "Control) — 2

First, for the primary model, an overall pre- to post-intervention pooled effect size was
calculated. Second, as a preliminary test of maintenance effects, we estimated the effect size
from baseline up to a 6-month follow-up period among studies with follow-up periods.
Third, separate domain-specific effect sizes were estimated for each affect intolerance/
sensitivity domain (e.g., anxiety sensitivity, distress tolerance), when appropriate (i.e., =5
studies per domain).

We conducted exploratory subgroup analyses to examine several modifiers of the pooled,
overall effect: (1) comparison group (i.e., inactive vs. active); (2) intervention length (i.e., <
8 sessions vs. = 8 sessions); (3) intervention type (i.e., mindfulness- vs. acceptance-based
interventions); and (4) study population (i.e., clinical vs. non-clinical). Comparison groups
were coded as active if they included any activity and were coded as inactive if they included
no treatment, waitlist, or treatment as usual (i.e., continuing services already provided to
participants as part of their standard care; Malouf et al., 2017; Morton, Snowdon, Gopold, &
Guymer, 2012). Standard mindfulness and acceptance interventions are typically 8 or more
sessions. Given the proliferation of brief mindfulness and acceptance interventions (e.g.,
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Schumer et al., 2018), we aimed to examine whether there were differential effects for
standard vs. brief treatments. Therefore, intervention length was coded as < 8 sessions (i.e.,
brief) vs. = 8 sessions (i.e., standard). Intervention type was coded as mindfulness-based if it
included MBCT, MBSR, DBT, or was adapted from those interventions and as acceptance-
based if it included ACT or was adapted from ACT. For interventions that included a
combination of MBSR, MBCT, DBT, or ACT, they were coded based on how they were
described in the study (i.e., “mindfulness-based” or “acceptance-based”). Study population
was coded as clinical if the sample had a physical or mental health diagnosis or elevated
psychological symptoms. All other study populations were coded as non-clinical.

We selected to use random-effects models on an a priori basis due to the heterogeneity in
study populations, interventions, and outcome measures. For studies with three groups, we
selected a strategy based on the appropriateness of combining groups, based on Cochrane
guidelines (Higgins & Green, 2011). For the two studies that included multiple comparisons,
we combined relevant intervention groups for a single comparison when possible (Dixon et
al., 2015), or conducted two comparisons adjusting the sample size to N/2 to avoid
overestimation of effects (Lanza et al., 2014). We examined heterogeneity of the included
studies using the /2 statistic. Funnel plots were generated to assess publication bias and a
fail-safe N was calculated to determine the number of studies with null effects needed to
produce a non-significant pooled effect size. Subgroup comparisons were evaluated using
the @-value statistic. We conducted sensitivity analyses, excluding outlier studies that fell
outside of the funnel plot. When applicable, we contacted authors to obtain missing data.

Literature Search

The search strategy yielded 28,126 results (Figure 1). After removing duplicates (n7=
10,251), 17,875 titles and abstracts were screened. A total of 15,734 records were excluded
based on irrelevant title and 1,914 were excluded after abstract review, leaving 227 full-text
articles that were assessed for eligibility. The most common reason for exclusion was the
lack of an affect intolerance or sensitivity outcome measure (/7= 129). In total, 25 unique
studies met our eligibility criteria and were included in the qualitative synthesis. Two studies
reported pre-intervention, post-intervention, and follow-up results across two manuscripts
(Gonzalez-Menendez, Fernandez, Rodriguez, & Villagra, 2014; Lanza, Garcia, Lamelas,
Gonzalez-Menendez, 2014; Lotan, Tanay, & Berstein, 2013; Tanay, Lotan, & Bernstein,
2012).

Sample Characteristics

In the 25 included studies, the pooled sample size was /= 1,778 (range 19-503). Samples
included individuals with anxiety disorders or elevated anxiety symptoms (k= 8), healthy
and unselected samples (k = 4), individuals with medical conditions (k= 4), individuals with
borderline personality disorder (BPD) or elevated BPD symptoms (& = 3), other
psychological disorders or symptoms (k= 3), treatment seeking undergraduate students (k=
1), incarcerated males (k= 1), and incarcerated women with substance use disorders (k= 1).
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Interventions Characteristics

Most studies included adapted versions of ACT (k= 8), traditional or adapted MBSR (k=
6), and DBT skills training (k= 5). The remaining studies included other mindfulness-based
interventions (k= 3), MBCT (k= 1), acceptance-based behavior therapy (k=1), or
acceptance-based exposure therapy (k= 1). The total number of sessions within each
intervention was highly variable across studies, ranging from 1 — 20 sessions (median and
mode = 8). Session length was also variable, ranging from 60 — 150 minutes (median and
mode = 120 minutes). Most interventions were delivered in a group format (k= 18), with the
remaining interventions delivered in an individual format (k= 5) or a self-guided,
bibliotherapy format (k= 2).

Comparison Group Characteristics

Most studies included an inactive control (k= 15), such as a waitlist or no-treatment. Active
comparisons (k= 10) typically included cognitive-behavioral therapy, support groups, or
other forms of psychotherapy. One study supplied control group participants with a book
describing mindfulness skills (Victorson et al., 2017).

Outcome Measures

Affect intolerance/sensitivity was typically assessed via self-report (k = 24). Two studies
assessed the outcome via behavioral measure (one study assessed both self-report and
behavioral outcomes). Self-report outcomes included anxiety sensitivity (k= 9), distress
tolerance (k= 7), intolerance of uncertainty (k= 4), fear of emotions (k= 4), disgust
sensitivity (k= 1), and visceral sensitivity (k= 1). Behavioral measures included the mirror
tracing persistence task (A= 1) and persistence on a speech task (i.e., duration [in seconds]
one is able to persist on a distressing speech; k= 1).

Risk of Bias

Risk of bias is summarized in Figure 2 (also see Appendix B). Overall, risk of bias was low
or unclear across most studies. All studies had at least one risk of bias domain rated as
unclear. Only one study was considered “high risk” (i.e., more than one rating of high risk
across domains; Hazlett-Stevens & Oren, 2017), 10 studies had one rating of high risk, and
16 studies had no ratings of high risk. In general, studies showed lower or unclear risk of
bias for random sequence generation, allocation concealment, selective reporting, and
baseline imbalance. Potential sources of bias included differential attrition (7 high risk),
incomplete outcome data (2 high risk), blinding of outcome assessors (2 high risk), and
blinding of participants and personnel (1 high risk).

Meta-Analyses

Primary Analyses—Two studies were not included in the meta-analysis because we were
unable to extract data or contact study authors (Gloster et al., 2015; Victorson et al., 2017).
Further, only two studies assessed affect intolerance/sensitivity with a behavioral measure
(Dixon-Gordon et al., 2015; England et al., 2012), precluding our ability to separately
examine effects for behavioral outcomes. Therefore, to reduce statistical heterogeneity,
behavioral outcomes were excluded from the meta-analysis. In total, 22 unique studies were
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included in the meta-analysis. There were two studies (Lanza et al., 2014; Malouf et al.,
2017) with unusually robust effects that fell outside the funnel plot (see Appendix C). We
report sensitivity analyses, excluding these studies, alongside main analyses below.

Results from pre- to post-intervention are presented in Figure 3. There was significant
heterogeneity across studies (/2 = 40.23), supporting the use of random effects models.
Overall, there was a small, statistically significant pooled effect of mindfulness and
acceptance interventions on improving affect intolerance/sensitivity from pre- to post-
intervention (Hedges’ g=-.37, 95% Cl = -.52 to —.23, p<.001). The funnel plot (see
Appendix C) was mostly symmetric and the classic failsafe N suggested that 231 studies
with missing null findings would be needed to create a non-significant result (p > .05).
When two studies were excluded in sensitivity analyses, there was a similar but larger
pooled effect from pre- to post-intervention (Hedges’ g = -.44, 95% Cl = -57t0 -.32, p
<.001).

Results from pre-intervention up to the 6-month follow-up are presented in Figure 4. The
length of the follow-up periods ranged from 1 to 6 months. There was significant
heterogeneity across studies (/2 = 46.87). There was a small, statistically significant pooled
effect of mindfulness and acceptance interventions on affect intolerance/sensitivity from pre-
intervention up to the 6-month follow-up (Hedges’ g =-.35, 95% Cl = -.61 to -.09, p
<.01). In the sensitivity analysis with two studies removed, there was again a similar, yet
larger, moderate effect from pre-intervention up to the 6-month follow-up (Hedges’ g=
-.51,95% Cl = -.72 to —.30, p<.001). We did not estimate an effect size from baseline to
longer follow-up periods because only two studies included a follow-up greater than 6
months.

Domain-Specific Analyses—The only affect intolerance/sensitivity domains that were
included in = 5 studies were anxiety sensitivity and distress tolerance. There was a small
effect of mindfulness and acceptance interventions on anxiety sensitivity from pre- to post-
intervention (k= 9; Hedges’ g= -.37, 95% CIl = -.57 to -.10, p< .01; /2 =55.90). In the
sensitivity analysis, there was a similar, yet larger effect (Hedges’ g=-.43, 95% Cl = -.61
to -.24, p<.001).

There was a small effect of mindfulness and acceptance interventions on distress tolerance
from pre-to post-intervention (k= 7; Hedges’ g = -.37, 95% Cl = —.63 to -.05, p< .05; £ =
32.54). In the sensitivity analysis, there was a similar, yet larger effect (Hedges’ g= -.45,
95% Cl =-.70 to -.21, p<.001).

Subgroup Analyses—See Table 2 for summary of subgroup analyses of the pooled,
overall effect. Studies with inactive controls (Hedges’ g = -.49, 95% Cl = -.67 to —.31, p
<.001) had a significantly larger effect than those with active comparisons (Hedges’ g =
-.19,95% Cl =-.401t0 .02, p=.07), Q[1] = 4.47, p=.04. In sensitivity analyses, there was
a significant medium pooled effect for studies with inactive controls (Hedges’ g = -.54, 95%
Cl =-.69to -.39, p<.001) and a significant small effect for active comparisons (Hedges’ g
=-.26, 95% CI = -.46 to -.07, p<.01), with a significantly larger effect for inactive control
studies than active comparison studies (Q[1] = 4.88, p=.03).
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When comparing mindfulness- to acceptance-based interventions, there were significant
small effects for both mindfulness-based (Hedges’ g=-.33, 95% Cl = -.51 to -.14, p<.01)
and acceptance-based interventions (Hedges’ g = -.44, 95% Cl = -.69 to -.19, p<.001).
There was no significant difference between these effect sizes (Q [1] = .54, p=.46). In
sensitivity analyses, each of these effects were larger (Hedges” g=-.37, 95% Cl = -.55to
-.19, p<.001 for mindfulness-focused; Hedges’ g = -.53, 95% CI = -.67 to —.40, p<.001
for acceptance-focused), with no significant difference between these effect sizes (Q[1] =
2.01, p=.16).

When comparing studies with fewer than 8 mindfulness or acceptance intervention sessions
(i.e., brief) to studies with 8 or more intervention sessions (i.e., standard), there was a small
significant effect for <8 intervention sessions (Hedges’ g =-.35, 95% Cl = -.66 to -.04, p
<.05) and a small significant effect for > 8 intervention sessions (Hedges” g = -.38, 95% CI
=-.5510 -.20, p<.001). There was no significant difference between these effect sizes (Q
[1] = .03, p=.87). In sensitivity analyses, the results were again similar: there were
significant small effects for both < 8 interventions sessions (Hedges’ g= -.35, 95% CI =
-.66 to —.04, p<.05) and = 8 sessions (Hedges’ g = —.45, 95% CI = -.60 to -.30, p<.001),
with no significant difference between effect sizes (Q[1] = .37, p=.54).

In terms of study population, there were small significant effects for both clinical (Hedges’ g
=-.37, 95% Cl = -.54 to -.21, p<.001) and non-clinical samples (Hedges’ g= -.38, 95%
Cl =-.72 to -.03, p<.05), with no significant difference between effect sizes, Q[1] =.00, p
=.99. In sensitivity analyses, results were similar: there were small significant effects for
both clinical (Hedges’ g = -.43, 95% CIl = -.57 to —.29, p<.001) and non-clinical samples
(Hedges’ g=-.49, 95% CI = -.80 to -.19, p <.01), with no significant difference between
effect sizes, Q[1] = .15, p=.70.

Discussion

The current systematic review and meta-analysis examined the effects of RCTs (7= 25 in
the qualitative synthesis and 7= 22 in the meta-analysis) of mindfulness and acceptance
interventions on affect intolerance/sensitivity. Overall, mindfulness and acceptance
interventions demonstrated a small-to-medium effect on affect intolerance/sensitivity. This
effect was maintained at follow-up periods ranging from one to six months post-
intervention. Most studies were considered low or moderate risk (i.e., < 1 high risk domain),
and only one study was considered “high risk” (i.e., high risk of bias ratings in more than
one domain), though many studies also had many areas of unclear risk.

While there is evidence that the individual constructs (e.g., AS, DT, 1U) included in this
meta-analysis share a higher-order affect intolerance/sensitivity dimension (Allan et al.,
2015; Bardeen et al., 2013; Bernstein et al., 2009; Hong & Cheung, 2015; McHugh & Otto,
2012), some work suggests that there is utility in studying them as distinct constructs (e.g.,
Allan et al., 2018; Carleton et al., 2007; Laposa et al., 2015). Therefore, we estimated
separate domain-specific effect sizes, when applicable. Overall, mindfulness and acceptance
interventions demonstrated similar small-to-medium effects on anxiety sensitivity and
distress tolerance. These results suggest that mindfulness and acceptance interventions may
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improve one’s broad-based sensitivity to, or ability to tolerate, a whole host of negative
emotional states, rather than one specific emotional domain (e.g., anxiety). However, there
were too few studies to estimate domain-specific effect sizes for other affect intolerance/
sensitivity constructs (e.g., intolerance of uncertainty, fear of emotions). Given strong
interrelationships among affect intolerance/sensitivity measures, we would expect similar
effects of mindfulness and acceptance interventions on intolerance of uncertainty, fear of
emotions, and other constructs (e.g., disgust sensitivity). Additional research is needed to
examine whether these interventions target broad-based affect intolerance/sensitivity or
whether there are domain-specific effects.

Numerous theoretical models have purported that reduced affect intolerance/sensitivity is a
mechanistic process underlying the salutary effects of mindfulness and acceptance
interventions on psychological outcomes (e.g., Farb et al., 2012; Roemer et al., 2015).
Findings from the current meta-analysis provide support for these models and suggest that
mindfulness and acceptance interventions are effective for changing one’s tolerance of, and
sensitivity to, uncomfortable emotions. An important next step in this line of research is to
examine whether changes in affect intolerance/sensitivity lead to downstream improvements
in psychological outcomes as mindfulness/acceptance theoretical models posit. While
several studies have shown that CBT improves symptoms of anxiety and depression through
reductions in affect intolerance/sensitivity (e.g., Schmidt et al., 2014; Timpano et al., 2016),
few such mediational analyses have been conducted for mindfulness and acceptance
interventions. In one of the only studies to date, Arch and colleagues (2012) found that,
among individuals with anxiety disorders, session-by-session improvements in anxiety
sensitivity mediated the effects of ACT on worry symptoms, but not behavioral avoidance
outcomes, quality of life, or depressive symptoms. More research is needed to test the degree
to which targeting affect intolerance/sensitivity produces downstream improvements in
relevant clinical outcomes (Nielsen et al., 2018).

It also remains unclear, based on current literature, which intervention components are
necessary or most potent for engaging affect intolerance/sensitivity processes. Mindfulness
and acceptance interventions include a multitude of therapeutic components, practices,
didactics, and skills (e.g., seated meditations, metaphors, values-based practices). While this
multidimensionality is considered a strength, it also makes it difficult to discern which
components are necessary for engaging affect intolerance/sensitivity or other key processes.
Though mindfulness and acceptance interventions utilize similar strategies (e.g., brief
mindfulness meditations), mindfulness-based interventions place more emphasis on formal
meditation. Interestingly, findings from the current meta-analysis suggested that mindfulness
and acceptance interventions had a similar effect on affect intolerance/sensitivity. One
possible interpretation of this finding is that formal meditation practice may not be a
necessary component or does not provide added value above and beyond other therapeutic
components for engaging affect intolerance/sensitivity. In support of this interpretation, there
is mixed evidence that greater formal meditation practice is associated with better clinical
outcomes in mindfulness-based interventions (Lloyd, White, Eames, & Crane, 2018;
Parsons, Crane, Parsons, Fjorback, & Kuyken, 2017). Two recent studies found that
increases in mindfulness skills broadly, and non-reactivity specifically, meditated the effects
of mindfulness training on affect intolerance/sensitivity, suggesting that therapeutic
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components that foster these skills may be particularly important (Garland et al., 2012;
Keng, Smoski, Robins, Ekblad, & Brantley, 2012). Future work should consider utilizing
dismantling or factorial designs (e.g., Multiphase Optimization Strategy; Collins, Murphy, &
Strecher, 2007) to elucidate the differential and interactive effects of mindfulness and
acceptance intervention components for engaging affect intolerance/sensitivity and
mindfulness skills.

Similar effects sizes for mindfulness and acceptance interventions also suggests that any
structural differences between these interventions (e.g., use of different therapeutic
strategies) likely did not contribute to the statistical heterogeneity observed in the current
meta-analysis and that assumptions regarding shared goals and processes are justified (Baer
& Krietemeyer, 2006; Hayes, 2004; Hayes, Follette, & Linehan, 2004; Roemer, Erisman, &
Orsillo, 2008). Similar effect sizes, along with existing empirical evidence of a shared
framework, increase confidence in drawing conclusions regarding the combined effect of
mindfulness and acceptance interventions on affect intolerance/sensitivity. These results
suggest that it may be appropriate for researchers to consider grouping mindfulness and
acceptance interventions together in future work. However, subgroup analyses should be
interpreted with caution. Indeed, it is possible that there were too few studies in each group
to detect significant differences. In addition, some may argue that mindfulness and
acceptance are distinct interventions that happen to equally target affect intolerance/
sensitivity (i.e., equivalent effect sizes do not justify combining these interventions). More
research is needed to continue to explore shared or distinct mechanisms in mindfulness and
acceptance interventions and potential similarities or differences in targeting affect
intolerance/sensitivity across interventions.

Subgroup analyses also revealed that standard interventions (i.e., eight or more sessions) had
a similar effect as brief interventions (i.e., fewer than eight sessions; Hedges’ g = —.38

vs. .35, respectively). Recent meta-analyses, however, suggest that longer mindfulness
training durations are associated with stronger effects (Khoury, Sharma, Rush, & Fournier,
2015; Spijkerman, Pots, & Bohlmeijer, 2016), and that brief mindfulness interventions may
not produce strong effects on negative affectivity (Schumer, Lindsay, & Creswell, 2018).
More research directly comparing the effects of brief interventions to standard 8-week or
longer interventions is needed to determine whether higher dose interventions are required
for producing changes in key transdiagnostic processes. In addition, subgroup analysis
examining study population demonstrated that there were similar effects of mindfulness and
acceptance interventions for both clinical and non-clinical populations. This finding is
clinical and non-clinical populations generally consistent with previous meta-analyses,
which have found that benefit from mindfulness training (e.g., Schumer et al., 2018;
Spijkerman et al., 2016).

This meta-analysis indicated that the type of comparison group moderated the effect of
mindfulness and acceptance interventions on affect intolerance and sensitivity. Effects were
significantly larger for studies with inactive compared to active comparison groups (Hedges’
g=-.49 vs. —.19, respectively). It is important to note that three out of the eight studies with
active comparisons included cognitive-behavioral therapy (CBT), a robust comparator. This
finding is in line with recent meta-analyses, which showed that mindfulness-based
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interventions did not differ from other evidence-based interventions across clinical outcomes
(e.g., Goldberg et al., 2017; Khoo et al., 2019). These findings might suggest that
mindfulness/acceptance and CBT interventions may produce a similar effect on affect
intolerance/sensitivity and that clinicians have the option to choose between these
interventions based on patient preferences. However, it is important to note that the effect
sizes in the current meta-analysis are of a smaller magnitude than effect sizes of CBT on
anxiety sensitivity (Smits et al., 2008). More research directly comparing mindfulness/
acceptance, traditional CBT, and other types of treatments is needed to draw firm
conclusions about the unique effects of mindfulness/acceptance on affect intolerance/
sensitivity.

Sensitivity analyses were conducted to examine whether pooled effects differed when two
outlier studies were removed (i.e., identified via funnel plot). These outlier studies had
unusually large effects favoring control conditions. Across all analyses, when these outliers
were removed, effect sizes became larger in favor of mindfulness and acceptance
interventions, suggesting that these studies had an impact on the meta-analytic results. While
the sensitivity analyses may be more indicative of the true effect of mindfulness and
acceptance interventions, these results should be interpreted with caution. Indeed, more
research with appropriate time and attention matched controls is needed to determine the
true effect of these interventions on affect intolerance/sensitivity (e.g., Zeidan et al., 2010).

This meta-analysis identified several additional directions for future research. First, there is
consensus that one’s perceived ability to tolerate distress (measured via self-report) is
distinct from one’s actual capacity to withstand distress (measured via behavioral tasks;
McHugh et al., 2011). There were too few studies to separately examine the effect of
mindfulness and acceptance interventions on behavioral indices of affect intolerance/
sensitivity. Future work in this area should include both self-report and behavioral indices of
affect intolerance/sensitivity to better understand their interrelationships and to determine
whether mindfulness and acceptance interventions differentially engage behavioral and self-
report indices. Second, while there is evidence that the individual constructs included in this
meta-analysis share a higher-order affect intolerance/sensitivity dimension (Allan et al.,
2015; Bardeen et al., 2013; Bernstein et al., 2009; Hong & Cheung, 2015; McHugh & Otto,
2012), it is important to note that a factor analytic model which includes eac/ of these
constructs has yet to be tested. Therefore, it is possible that the included constructs are not
all hierarchically related, representing a potential source of heterogeneity in the overall
analyses (i.e., when the affect intolerance/sensitivity constructs are combined) and
suggesting that the aggregate effect should be interpreted with caution. Similar domain-
specific effect sizes for anxiety sensitivity and distress tolerance increase our confidence in
drawing conclusions regarding the effect of mindfulness and acceptance interventions on an
overall affect intolerance/sensitivity construct. Future work is needed to comprehensively
test the factor structure of affect intolerance/sensitivity and to examine whether mindfulness
and acceptance interventions differentially engage each individual domain. Third, more than
half of the included studies used an inactive control group (e.g., waitlist). Thus, positive
findings from these studies may be due to non-specific treatment factors (e.g., time,
attention) rather than active mindfulness and acceptance treatment components. It is
imperative for future studies to include time and attention matched active control groups
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(e.g., MacCoon et al., 2012; Zeidan et al., 2010). Lastly, this meta-analysis did not extract
data related to home practice or homework, which is often an integral component of
mindfulness and acceptance interventions. Future meta-analyses may consider examining
whether home practice compliance moderates the effect of mindfulness and acceptance on
transdiagnostic processes.

Additional limitations of the current meta-analysis include potential publication bias due to
the exclusion of unpublished studies. Indeed, missing studies with null findings may have
biased the results, though the failsafe A/ suggested that a large number of studies with null
findings would be needed to create a non-significant result. Further, including unpublished
studies may result in other forms of bias due to the lack of peer review. We also did not
include non-English studies, limiting the generalizability of findings. Despite these
limitations, results from this meta-analysis suggest that mindfulness and acceptance
interventions may be effective for improving affect intolerance/sensitivity, with effects
maintained up to six months. Future work aimed at optimizing these interventions for
transdiagnostic process engagement is warranted.
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Highlights

. Affect intolerance/sensitivity is a risk factor for psychological disorders

. We examined the effects of mindfulness/acceptance on affect intolerance/
sensitivity

. There was a small-to-medium effect size, with effects maintained up to 6
months

. Control group status was a significant moderator

. Mindfulness/acceptance are modestly effective for improving this target
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