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Abstract

Obijectives: Elucidating the active ingredients of psychological treatments is an important

step in the scientific validation of these interventions. Component studies are one way to test
which aspects of psychological treatments impact outcomes, or in other words, are the active
ingredients of treatment. As research and popular interest in mindfulness-based programs grows, it
is important to evaluate the active ingredients of these programs and to continually refine theorized
models of the mechanisms of mindfulness. Studying active ingredients may help clarify which
elements of mindfulness-based programs are most important for dissemination.

Methods: We conducted a systematic review of component studies of mindfulness-based
programs for adults with psychological conditions. PRISMA guidelines for systematic reviews
were followed.

Results: Eight component studies were identified. These studies dismantled mindfulness-based
stress reduction, mindfulness-based cognitive therapy, unified mindfulness, and core mindfulness
processes. The eight studies differed with respect to types of programs and populations studied,
yet similarities emerged. Notably, acceptance coupled with awareness and mindfulness meditation
training may be two promising active ingredients of these different programs.

Conclusions: Future studies examining mindfulness-based programs should continue to attempt
to dismantle active ingredients of treatment and use the findings to update theoretical models of
mindfulness.
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One of the main tenets of psychological clinical science is that psychological services must
be delivered only when their benefits are stated clearly and, crucially, scientifically validated
(McFall, 2000). Much of the debate in the field of psychotherapy research since the rise

in prominence of clinical science has focused on explaining how psychological treatments
produce their effects: to what extent treatments are active due to their specific factors (e.g.,
specific procedures of a treatment protocol) or common factors (e.g., working alliance)
(Mulder et al., 2017). That is, scientifically validating psychological treatments involves
examining both whichtreatments work and /ow they work.

To answer the question of how psychological treatments work, one must first define several
terms that are a part of the causal chain explaining how elements of evidence-based
treatments produce their effects. Psychological treatments typically include at least one
putative active ingredient, or specific factor of the treatment that is hypothesized to be
related to the therapeutic change. An active ingredient could be a specific therapeutic skill,
procedure, process, or otherwise specified component of a treatment protocol (Magill et
al., 2015). Additionally, an active ingredient could also be comprised of common factors,
or universal therapeutic processes shared by most or all treatments (Cuijpers, Reijnders,

et al., 2019). Given that evidence-based treatments are on average moderately effective
(Cohen’s o= .48; Lambert & Bergin, 1994), clarifying which components of treatment are
active ingredients and which are more inert may help to improve the overall effectiveness
of treatment, stronger engagement of client mechanisms of change, and may ultimately
streamline dissemination and implementation of treatments.

Specific study designs have been employed to disentangle the effects of various aspects

of treatment on outcomes. The term “component study” is an umbrella term to describe
clinical trials that compare hypothesized active components of a particular evidence-based
treatment (Bell et al., 2013). Component studies can be additive, in which a component is
added to a treatment protocol because it is hypothesized to improve outcomes. Alternatively,
in dismantling studies, a full treatment package is compared to a dismantled treatment
condition with the hypothesized active component removed. The null hypothesis is that
there is no difference in outcome between the full and dismantled treatment. If the full
treatment condition is found to be more effective than the dismantled treatment, the
component that was removed can be described as an active ingredient of treatment. Well-
designed component studies, both additive and dismantled, should address the question

of treatment dose. Some studies may choose to control for equal treatment dose between
conditions, for example, by matching the number of sessions between conditions. Finally,
in multicomponent treatments that are hypothesized to have several active ingredients,
individual dismantled components may be compared to one another to test whether they
differentially impact outcomes. However, failing to reject the null hypothesis in component
studies leads to ambiguous conclusions. All conditions in component studies typically
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include both specific and common factors of treatments, and therefore null findings do
not directly answer questions regarding the relative effects or contributions of specific versus
common factors (Bell et al., 2013).

There are important distinctions between component studies and other types of clinical
trials. Clinical trials that compare a treatment, or even a component of a treatment, to a
non- treatment control group (e.g., waitlist) or to another distinct treatment (e.g., comparing
cognitive behavior therapy to psychodynamic therapy) can only make conclusions about
the effectiveness of a treatment. They cannot draw conclusions about which elements of
treatment are driving the observed treatment effects.

Several meta-analyses have been conducted to study the overall effects of adding or
dismantling treatment components, and whether the manipulation of specific factors in
treatment has a substantive impact. Ahn and Wampold (2001) examined 27 dismantling
studies spanning a broad range of types of treatments and psychological conditions and
found no significant differences on outcome between full treatments and treatments with
components removed. A similar and more recent meta-analysis revisited the same question
(Bell et al., 2013) in 66 component studies. Findings indicated that among additive studies
only, there was a small but statistically significant advantage for treatments with additional
components on post-treatment targeted outcomes (o= .15) and a slightly larger significant
effect on targeted (o= .28) outcomes at longer term follow-up. These effects were not simply
due to receiving a greater number of treatment sessions, as the majority of additive studies
in this meta-analysis held the number of sessions equal between conditions. Most recently,
Cuijpers et al. (2019) synthesized results from 16 component studies of psychotherapies
for treating adult depression (Cuijpers, Cristea, et al., 2019). The pooled effect size for full
treatments compared to partial dismantled treatments was small but significant (Hedges’
g=.21) with low to moderate heterogeneity. The magnitude of this effect was comparable
between additive (g= .22) and dismantling studies (g= .26).

One hurdle facing meta-analyses on methodological features is the difficulty of
comprehensively identifying studies. Study design terms are not consistently used as
indexing terms and therefore a simple database search of a term such as “dismantling” is
likely to miss relevant studies. To address this problem, authors have taken various strategies
such as including multiple design search terms, hand searching through prespecified journals
and reference lists of publications likely to include component studies, and searching in
specific databases of treatment studies (Ahn & Wampold, 2001; Bell et al., 2013; Cuijpers,
Cristea, et al., 2019). Furthermore, these meta-analyses include such a broad selection of
studies that are frequently underpowered, have uneven quality, and may have high risk of
bias. The quality of reviews and meta-analyses is only as strong as the quality of the studies
they include (Harris et al., 2014).

Taken together, the literature on component studies suggests that component studies have
the potential for providing important knowledge about active ingredients of treatment and,
in concert with mechanistic studies, may contribute to a clearer picture of how specific
factors interact with client mechanisms of behavior change to impact outcomes. At the same
time, component studies may perpetuate ambiguity in answering questions of specific vs.
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common factors and under which circumstances specific factors have an impact if they

are underpowered or biased. Component studies may be more likely to contribute relevant
knowledge when they target a specific clinical condition, are well controlled in terms of
comparison group, and in the case of null results, make only logically grounded conclusions.

Popular interest and research into mindfulness-based programs (MBPs) for psychological
conditions has rapidly expanded in the past two decades, and recent work has focused

on elucidating the active components and mechanisms of MBPs. The development of
psychotherapeutic protocols grounded in mindfulness theory and practice can be traced
back to the development of mindfulness-based stress reduction (MBSR; Kabat-Zinn, 1990)
beginning in 1979, with momentum increasing after the validation of mindfulness-based
cognitive therapy (MBCT; Teasdale et al., 2000), which integrated mindfulness practice
with tenets of cognitive behavioral therapy for depression. More recently, several MBPs
have been developed to address addictive behaviors, including mindfulness-based relapse
prevention (MBRP; Bowen et al., 2014) and mindfulness oriented recovery enhancement
(MORE; Garland, Schwarz, Kelly, Whitt, & Howard, 2012). The effectiveness of MBPs
has been well documented in many populations and conditions, such adolescents and
young adults (Chi et al., 2018), chronic pain (Khoo et al., 2019), craving and negative
consequences in substance use disorder (Grant et al., 2017), post- traumatic stress (Hilton,
Mabher, et al., 2017), women (Roos et al., 2019), racial and ethnic minorities (Greenfield
et al., 2018), incarcerated populations (Bowen et al., 2006), and as a brief intervention

for negative affect (Schumer, Lindsay, & Creswell, 2018). Furthermore, there is evidence
across several types of MBPs that they may be particularly effective for individuals with
greater symptom severity (e.g., those with a greater number of prior depressive episodes
or comorbid substance use and mood symptoms Piet & Hougaard, 2011; Roos, Bowen, &
Witkiewitz, 2017).

Despite recent evidence for the effectiveness of MBPs, there has yet to be a systematic
review of the active ingredients of these types of programs. However, there are numerous
theories attempting to explain how mindfulness and its underlying processes work. The
Monitor and Acceptance Theory (MAT; Lindsay & Creswell, 2017) asserts that mindful
attention skills increase awareness of one’s present moment experience which may directly
improve cognitive skills, but also has the potential to increase the experience of affect

and reactivity. MAT also describes mindful acceptance skills as changing how one relates
to one’s own experiences, which improves emotion regulation, reduces craving and
aversion, and improves health outcomes. Others have put forth a phenomenological and
neurocognitive framework to understand mindfulness meditation that includes interacting
dimensions of mind (object orientation, decentering, and meta-awareness) as well as mental
qualities (aperture, clarity, stability, and effort) (Lutz et al., 2015).

Moving towards empirical validation of hypothesized active ingredients of mindfulness is
critical at this point in time because as evidence for MBPs has proliferated, so too have

its growing pains. Quality of research and implementation of MBPs has been inconsistent.
Evaluating the evidence base of MBPs from the perspective of the National Institutes of
Health Stage Model, Dimidjian and Segal (2015) reported the preponderance of evidence
thus far has been focused on Stage | research, intervention development, and to a lesser
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extent on basic science and efficacy trials (Dimidjian & Segal, 2015). Further, there is a
lack of research on efficacy in community clinics, effectiveness, and implementation and
dissemination of MBPs. Researchers have also voiced reasonable criticisms about the lack
of a consistent operational definition of mindfulness, problems with its measurement, and
the wide array of content and format with which MBPs are delivered (Van Dam et al.,
2018). Although not a panacea for all of these criticisms, clarifying the active ingredients

of MBPs is an essential step that would guide operationalization of constructs, measurement
refinement, and dissemination of the most effective elements of MBPs.

The current study is a systematic review to examine component studies of MBPs in order

to identify the most effective elements of this type of treatment. A variety of MBPs have
been developed to address a range of psychological conditions in diverse populations, and
yet these programs tend to be grounded in the same (or similar) core elements. The core
elements of MBPs have been conceptualized variously as shared practices (e.g., body scan
meditation) or shared underlying processes (e.g., attentional control). This systematic review
aims to study which of these elements is associated with the largest post-program effects on
psychological outcome variables.

Given that prior meta-analyses of component studies demonstrate modest effects of active
ingredients, but relatively more substantial effects when examining specific treatment
outcomes or treatments for specific clinical conditions (Bell et al., 2013; Cuijpers, Cristea,
et al., 2019), there are important considerations for this current study. First, we expect
that examining components of MBPs specifically, as opposed to psychosocial treatments
generally, may hold more promise as a strategy for identifying active ingredients for this
type of program. Furthermore, although not a meta-analysis, this systematic review will
discuss the impact of treatment components on primary study outcomes. Clarifying how
MBP components impact outcomes is an important step towards validating theoretical
models and mechanisms of MBPs.

Search Strategy

The methodology of this systematic review was submitted for pre-registration with
PROSPERQO, International prospective register of systematic reviews, in May 2019, and
currently remains under review (ID 137165). The following electronic databases were used
to identify peer-reviewed studies published in English from the earliest year available to
July 2019: PubMed, PsycINFO. To identify mindfulness component studies, we included
a range of search terms encompassing various types of study designs that allow for the
evaluation of differential effects of specific treatment components. These search terms
included: (“component study” OR “dismantling” OR “dismantle” OR “active component”
OR “active ingredient” OR “additive designs” OR “multicomponent” OR “ABAB” OR
“multiple baseline” OR “within-subjects design” OR “crossover design” OR “mechanism
of action”) AND “mindfulness”. Additionally, the reference lists of included studies were
examined to identify studies that electronic search may have missed.
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Eligibility Criteria

All studies included in this systematic review met the following inclusion criteria. First,
participants were adults over the age of 18 with an identified psychological condition.

We focused on studies of adults with psychological conditions because we wanted the
findings to be maximally relevant for development of MBPs for clinical disorders. Second,
the studies tested components of an MBP including, but not limited to: mindfulness-based
stress reduction or mindfulness-based cognitive therapy. At least one component of the
program studied must be a type of formal mindfulness meditation practice. Studies testing
interventions that consisted of similar practices such as yoga, tai chi, or other contemplative
practices without explicit mention of mindfulness meditation were excluded. Third, study
design must use a comparison group that allowed for testing of specific treatments
components. For example, studies may use an additive comparator (e.g., standard treatment
versus standard treatment plus additional component) or a dismantled comparator (e.g.,
standard treatment versus standard treatment with one component removed). Studies that
compared two distinct treatments (e.g., MBCT versus CBT), or that compared a standard
program versus control (e.g., MBSR versus waitlist control) were excluded.

Data Extraction and Synthesis

Titles and abstracts of retrieved citations were screened for initial eligibility. For the
citations identified as potentially eligible, full text publications were obtained and screened
against inclusion criteria. Data was extracted using the PICOS framework, which organizes
characteristics of studies based on Population, Intervention, Comparator, Outcomes and
Study design. Data synthesis was done as a formal narrative synthesis. It was expected

that studies would be too few and heterogenous to conduct a quantitative synthesis or
meta-analysis at this time. Given that we expected this body of literature to be relatively
small and recent, we included all studies that met inclusion criteria regardless of their level
of evidence or risk of bias, although studies with lower levels of evidence or high risk of
bias were interpreted with caution. For all studies, we synthesized the primary psychological
outcome variable that was tested for differences in pre- to post-program change between
groups (e.g., change in negative affect after full MBP versus dismantled MBP). When
available, we reported the standardized effect sizes, Cohen’s &, to compare relative efficacy
of different mindfulness components. The studies reviewed were synthesized in a qualitative
manner. Specifically, we expected several themes to emerge from the literature. For example,
we planned a narrative synthesis of all studies that examined component processes that
comprise mindfulness meditation (e.g., present moment awareness versus present moment
acceptance of experience). Additionally, we synthesized studies that evaluate specific
meditation practices common to several MBPs (e.g., body scan meditation versus loving-
kindness meditation).

Quality Assessment

Risk of bias in publications was assessed using the National Institute of Health Quality
Assessment of Controlled Intervention Studies (https://www.nhlbi.nih.gov/health-topics/
study-quality-assessment-tools). All studies meeting inclusion criteria were included in
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the narrative synthesis of findings even if they demonstrated risk of bias, but they were
interpreted in the context of possible bias.

Study Selection and Characteristics

Initial database searches returned a total of 240 references from PubMed (87) and Psycinfo
(153). Additionally, two references were identified from the reference list of publications, so
the total number of records screened was 242. These references were screened for duplicates
and 46 were removed, resulting in a total of 196 references from both databases. Of these
196 references, 175 were deemed ineligible based on initial screening of titles and abstracts
by two independent raters. Full text articles were retrieved for the remaining 21 references
and evaluated against the eligibility criteria by two independent raters. Twelve studies were
excluded because they did not utilize a dismantling study design or recruit participants based
on an identified psychological condition. One study (Chiesa et al., 2012) was excluded
because it was a pilot study and data from the pilot study were included in the larger

trial (Chiesa et al., 2015) that was included in the current review. Thus, eight studies met
full eligibility criteria and were included in the qualitative synthesis. See Figure 1 for the
PRISMA Flow Diagram (Moher et al., 2009) depicting these findings. Table 1 presents
characteristics of these eight studies. Studies were evaluated for risk of bias using the
National Institutes of Health’s Study Quality Assessment Tools for controlled intervention
studies; these results are presented in Table 2. We attempted to contact the authors of studies
that had missing details, but did not receive replies.

Of the eight included studies, three dismantled components of MBCT (Britton et al.,
2018; Chiesa et al., 2015; Williams et al., 2014), two dismantled components of MBSR
(Chin, Lindsay, Greco, Brown, Smyth, Aidan, et al., 2019; Lindsay, Chin, et al., 2018),
three dismantled the Unified Mindfulness system for meditation training (Lindsay et al.,
2019; Lindsay, Chin, et al., 2018; Lindsay, Young, et al., 2018), and one evaluated core
mindfulness processes that are shared by most MBPs (Valdez et al., 2016).

The studies that met inclusion criteria delivered MBPs in a variety of formats. Four studies
delivered the programs in a weekly group format that consisted of instruction in mindfulness
practice (or control program), discussion of challenges in practice, and assignment of
independent home meditation practice (Britton et al., 2018; Chiesa et al., 2015; Lindsay,
Chin, et al., 2018; Williams et al., 2014). Four studies were based on a parent study
delivering an MBP via smartphone application (Chin, Lindsay, Greco, Brown, Smyth,
Wright, et al., 2019; Lindsay, Chin, et al., 2018; Lindsay et al., 2019; Lindsay, Young,

et al., 2018). Finally, one study examined the effects of laboratory induced MBP components
(Valdez et al., 2016).

Participant Characteristics

Across these eight studies, a total of 758 participants were enrolled. This number reflects
participants initially enrolled and randomized in studies, even if they did not complete
program or post-program assessment. Individual studies had sample sizes ranging from
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40 to 274. Of note, several of the included publications reported on the same sample of
participants (Chin, Lindsay, Greco, Brown, Smyth, Wright, et al., 2019; Lindsay, Chin, et al.,
2018; Lindsay et al., 2019; Lindsay, Young, et al., 2018), so this sample was only counted
once toward the total number of participants.

The effects of MBP components were tested in a variety of populations. Four studies
recruited stressed adults from the community, as assessed by a cut-off score of five on the
Perceived Stress Scale (Chin, Lindsay, Greco, Brown, Smyth, Wright, et al., 2019; Lindsay,
Chin, et al., 2018; Lindsay et al., 2019; Lindsay, Young, et al., 2018). Three studies delivered
MBCT to adults with clinical or subclinical affective symptoms including depression,
anxiety, and stress (Britton et al., 2018; Chiesa et al., 2015; Williams et al., 2014). One
study enrolled women who experienced physical or sexual assault trauma (Valdez et al.,
2016).

Dismantling Mindfulness-Based Cognitive Therapy

Three studies utilized a dismantling design to test components of mindfulness-based
cognitive therapy (MBCT; Teasdale et al., 2000). These studies reported the effects of
MBCT components on post-program time to depressive episode, affective symptoms,

trait mindfulness, mindfulness skill, attentional control, and general well-being. Two of
these studies dismantled MBCT by comparing the full MBCT package to a version

with mindfulness meditation training removed, thus testing the hypothesis that formal
meditation training is the active ingredient of this program (Chiesa et al., 2015; Williams
etal., 2014). In these studies, the comparison group was described as a psycho-education
group that retained the same structure as MBCT, the same psycho-educational content
about depression, and the same non-specific factors attributable to group psychotherapy. A
third and more recent study by Britton et al. (2018) was a three-arm dismantling study
comparing the full MBCT package to two structurally equivalent groups that isolated
distinct hypothesized mechanisms of mindfulness meditation: a focused attention condition
and an open monitoring condition. These three studies clarify the role of meditation training
generally, and distinct meditation processes specifically, in MBCT.

The first MBCT dismantling trial by Williams et al. (Williams et al., 2014) enrolled

adults with at least three prior depressive episodes, but no current episode, consistent with
prior findings that MBCT is particularly effective for preventing recurrence of depression
among individuals who have had at least three prior episodes (Piet & Hougaard, 2011).
This sample had no prior regular meditation practice and were not concurrently receiving
other therapy. In this well controlled dismantling study, researchers compared MBCT to a
psycho-education comparator group and treatment as usual (TAU; which did not include
any specific treatment given that participants were in remission, but instead, encouragement
of participants to continue seeking treatment as usual from their health care providers).
The researchers took care that the cognitive psycho-education comparator group retained
all aspects of MBCT except for the experiential training in mindfulness through meditation
practice, thus allowing for a precise examination of the effect of the meditation practice
component. Although not strictly an intent- to-treat analysis (Moher et al., 2010) because
7% of the sample were missing all follow-up data, the results may be interpreted as having
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low risk of bias because of other methodological strengths (see Table 2). Outcomes assessed
up to12 months post-treatment unexpectedly indicated that there was no main effect of
treatment condition on risk of depression relapse. In other words, there was no statistically
significant benefit of the specific factor of meditation training for the full sample of

adults vulnerable to depression relapse, contrary to the findings of a prior meta-analysis

on the effectiveness of MBCT (Piet & Hougaard, 2011). However, subgroup analyses
revealed that those with more childhood trauma had lower risk of depression relapse if
they received MBCT (41% relapsing) compared to TAU (65%; statistically significant)

or MBCT compared to cognitive psycho-education (54%; not statistically significant, but
perhaps clinically meaningful). This dismantling study provides evidence that mindfulness
meditation training may be an effective active ingredient of treatment for those who are the
most clinically vulnerable.

Similar in study design, Chiesa et al. (2015) also recruited a sample of adults with

Major Depressive Disorder whose symptoms had not remitted after at least eight weeks

on antidepressant medication. These authors compared MBCT to what they described as

a structurally equivalent psycho-educational control group “excluding the main putative
‘active ingredient’ of MBCT (i.e., mindfulness meditation practice)” (Chiesa et al., 2015, p.
474). However, unlike a strict dismantling design where the comparison group is equivalent
but for one removed component, the psycho-education control group in this study was
described as including additional components not present in MBCT, such as the suggestion
for participants to practice stretching or aerobic activity for 30-45 minutes, six days per
week, as well as general information about factors to reduce or prevent depressive symptoms
such as light exposure, balanced diet, and positive interpersonal relationships, information
about behavior activation, and cognitive reappraisal strategies. Furthermore, other non-
meditation components of MBCT were excluded from the psycho-education group (i.e.,
pleasant event recording or writing relapse plans). Although this study found greater
improvements from full MBCT compared to the psycho-education group, particularly for
depression symptoms and quality of life at long term follow-up, it remains unclear whether
these advantages are due specifically to the addition of mindfulness meditation, or if these
differences are instead capturing mindfulness meditation’s relative efficacy as compared to
behavior activation and physical activity elements in the comparison group. Overall this
study presents somewhat low risk of bias (see Table 2), but missing data was imputed

using the last observation carried forward method, which may introduce bias (Hallgren &
Witkiewitz, 2013). We are limited in drawing concrete conclusions from this study about the
specific impact of the meditation component, but there is clear evidence that MBCT confers
benefit in reducing depressive symptoms compared to an active control group.

A third MBCT dismantling trial took a different approach, instead disentangling the effects
of two distinct meditation processes: focused attention (FA), training sustained attention

on a specific target or object (e.g., the breath), and open monitoring (OM), training a
nonreactive and nonjudgmental awareness to all present emotional, cognitive, or perceptual
experiences, without a specific attentional target (Britton et al., 2018). FA and OM can

be thought of as opposing mechanistic targets of MBPs; FA encourages shifting attention
away from thoughts and emotions, and instead toward a specific attentional target, while
OM directs attention towards whatever thoughts and emotions are happening in the moment.
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This study recruited a sample that included non-clinical and mild to moderate clinical
expressions of affective disturbances, including depression, anxiety, and stress. Britton et al.
developed eight-week groups for FA and OM that were structurally equivalent to MBCT.
Participants were randomized to receive either MBCT, FA, or OM and pre-post change in
mindfulness was assessed by the Five Facet Mindfulness Questionnaire and the Attention
Control Questionnaire. Findings indicated that the dismantled components resulted in some
differential skill acquisition that corresponded with the hypothesized mechanistic target of
each: the OM group more frequently labeled passing thoughts and emotions in response

to negative affect than the FA group. The FA group, on the other hand, was more likely

to bring focused attention to the breath in response to negative affect than the OM group.
However, both FA and OM groups showed increases in non-reactivity and attentional control
following the program and the full MBCT group also showed significant increases across all
mindfulness skill and attention control measures. Although this component study contributes
important evidence that dismantled components of MBCT successfully engage different
aspects of mindfulness, it remains unclear from this particular study if or how clinical
outcomes are impacted by different mindfulness skill engagement.

Dismantling Mindfulness-Based Stress Reduction

Two articles examined components of mindfulness-based stress reduction (MBSR) and
tested their effects on affect, stress, and judgement. These were derived from the same
parent study in which MBSR was dismantled by removing the acceptance training skills
from the full program in order to compare the effect of present moment monitoring plus

an attitude of acceptance versus present moment monitoring alone (Chin, Lindsay, Greco,
Brown, Smyth, Wright, et al., 2019; Lindsay, Chin, et al., 2018). These studies shed light on
the effects of different psychological processes found within MBSR.

Chin, Lindsay, and colleagues (2019; 2018) used a three-arm dismantling randomized
controlled trial to test hypotheses derived from the Monitor and Acceptance Theoretical
framework (Lindsay & Creswell, 2018). Participants were 137 adults with scores greater
than five on the Perceived Stress Scale, who were recruited from the community. These
authors theorized that mindfulness training broadly, and MBSR specifically, can be broken
down into monitoring skills (attending to ongoing present moment sensory and perceptual
experiences) and acceptance skills (attitude of openness, equanimity, nonjudgement, and
nonreactivity toward experiences). The standard eight-week MBSR group program was
characterized as Monitor + Accept (MA), while the comparator group was Monitor Only
(MO), which retained the structure of MBSR while removing all language and training
alluding to acceptance, nonjudgement, or noninterference. Instead, the MO group was
trained in concentration and focused attention, redirecting attention back to the target (e.g.,
breath, body) when the mind wandered. Other standard MBSR practices that indirectly
promoted acceptance, such as loving-kindness, were removed from MO. Additionally, there
was a no treatment (NT) control group. All three groups completed ecological momentary
assessment and end-of-day diary assessments of positive affect, negative affect, stress,

and judgement for three days pre- and post-program (MA and MO) or at the equivalent
timepoints (NT). Results of this study indicated that both MA and MO significantly
increased positive affect from pre- to post-program, but the magnitude of this change was
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larger for MA (5= .61-.70) compared to MO (d5= .32-.43). Both MA and MO increased
positive affect to a greater extent than the NT control group. The impact of acceptance skills
on negative affect was slightly less pronounced: MA and MO showed equivalent decreases
in daily diary reports of negative affect, although MA’s decrease was significantly greater
than NT, while MO’s decrease was not significantly different from NT. Furthermore, there
was only an effect of time, not time by condition, on momentary negative affect ratings.
Thus, this study provided evidence that acceptance skills training is an active ingredient of
MBSR impacting primarily positive affect, with a weaker effect on negative affect.

In analyses based on the data from the same parent study, Chin et al. (2019) focused

on the effect of MBSR components on change in stress resiliency pre- to post-program

as measured by both momentary stress ratings and number of daily stress occasions. All
groups showed decreases in reports of momentary stress over time (MA: o= .85; MO:

a= .59; NT: ¢=.44). However, consistent with the hypothesis that acceptance skills are

a critical component in targeting stress resilience, the MA group showed a significantly
greater decrease in momentary stress ratings compared to MO (o= .27) and to NT (o= .40)
and there was no significant difference in stress reduction between MO and NT (o= .13).

A comparable effect was observed on number of daily stress occasions, where all groups
reported a decrease from pre- to post-program (MA: d=.73; MO: d=.36; NT: d=.16),
and this change was significantly greater for MA compared to both MO (&= .38) and NT
(a= .62). No significant difference in magnitude of change was found between MO and NT
(a& .22). Finally, these authors tested the impact of the program on change in perceptions
of momentary nonjudgement (i.e., to what extent participants had been judging as good or
bad: themselves, their thoughts and feelings, situations, and other people). The hypothesis
was that acceptance skills training would be an active ingredient in targeting nonjudgement
as a mechanism of change for stress outcomes. Findings indicated a main effect of time
such that all participants increased in their reports of nonjudgement (MA: o= .88; MO: o=
.73; NT: o= .31), and MA increased nonjudgement significantly more than MO (¢= .16)
and NT (¢=.56). Additionally, MO increased in nonjudgment compared to NT (&= .39).
However, it is important to note that ratings of momentary stress and nonjudgment were
taken concurrently, which precluded testing of the actual mediation model proposed by
these authors. The articles based on this parent study demonstrate that several psychological
outcomes (positive affect, stress) were substantially improved with the inclusion of an
acceptance skills component and that cultivating an attitude of nonjudgement remains a
promising, if yet unconfirmed, mechanism of this effect.

Studies of Core Mindfulness Meditation Processes

Several studies that test components of MBPs in order explore the active ingredients do

so not by dismantling complete, empirically-validated treatment packages (e.g., MBCT,
MBSR), but rather by comparison of components consisting of distinct mindfulness
psychological processes (e.g., focused attention) that are central to practically all versions
of MBPs. In this way, many of these component studies are not traditional dismantling or
additive designs testing specific procedures from full treatment packages. Instead, they test
the relative efficacy of core components that may represent distilled processes across MBP

type.
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Valdez et al. (2016) conducted the only MBP component study based entirely in laboratory
manipulation of a two component operational model of mindfulness processes. These
authors describe these components as present moment contact (PMC) and nonjudgment.
The sample consisted of women who experienced physical or sexual assault, 31% of

whom exhibited symptoms consistent with PTSD. Participants completed the following
procedures in the laboratory: state affect assessment, Thought Listing Procedure (TLP:
writing down “whatever information is present in your awareness from moment to moment
[...] includ[ing], but not limited to, descriptions of images, memories, feelings, fantasies,
plans, sensations, observations, daydreams, objects that catch your attention, or efforts to
solve a problem,” p. 576), then random assignment to either the nonjudgment experimental
condition or control condition. The nonjudgment induction asked participants to imagine
example written scenarios as vividly, concretely, and objectively as they could, with no
explicit instruction to pay attention to the present moment. The control condition asked
participants to count the number of verbs in each scenario to match cognitive load.
Following the experimental or control manipulation, participants underwent an interview
about their traumatic experiences. After the interview, all participants completed the TLP
and state affect assessment again. Outcome variables included trauma intrusions in the post-
interview TLP (i.e., “intrusive thoughts, images, and/or memories of the traumatic event
when tasked with writing about current conscious internal experiences”, p. 575) and post-
interview affect. The extent to which participants were attending to the present moment was
based on an index of present tense words found in their TLP written responses. This study
design, therefore, involves and measures core mindfulness processes (i.e., present moment
focus, nonjudgement), but not in the form of actual meditation practice. Valdez et al. found
that for those in the control condition, post-interview PMC was negatively associated with
positive affect, positively associated with negative affect, and unrelated to trauma intrusions.
For those in the nonjudgment induction condition, post-interview PMC was unrelated to
either positive or negative affect, but was negatively correlated to trauma intrusions. These
findings suggest that the mindfulness component of present-focused awareness may, in fact,
be harmful without the concurrent practice of nonjudgment.

In a series of studies based on the same parent study, Lindsay and colleagues tested the
effect of dismantled present moment monitoring only (MO), combined present moment
monitoring and acceptance (MA), and an active control group (coping control) on a range
of outcome variables: subjective stress reactivity, cardiovascular stress reactivity (Lindsay,
Young, et al., 2018), positive affect via ecological momentary assessment (EMA) and daily
diary reports (Lindsay, Chin, et al., 2018), loneliness, and social contact in daily life
(Lindsay et al., 2019). The parent study was a randomized controlled trial that recruited
stressed adults from the community to complete one of three 14-day smartphone program
conditions, plus three days of EMA and daily diary assessment immediately preceding

and following the program. Unlike a prior study by the same researchers that dismantled
group-based MBSR into monitor only (MO) and monitor plus acceptance (MA) components
(Chin, Lindsay, Greco, Brown, Smyth, Wright, et al., 2019; Lindsay, Chin, et al., 2018),

the smartphone iteration allowed for a more precise isolation and distillation of mindfulness
component processes by carefully controlling content in each experimental condition and
eliminating common factors of a psychotherapy group. In this study, training in core
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mindfulness components was based on the Unified Mindfulness program (Young, 2016).
The MA program taught present moment monitoring as ‘sensory clarity,” emphasizing
detecting subtle experiences and discriminating between types of experiences. Concurrently,
acceptance skills were taught as ‘equanimity,” welcoming and accepting each and every
present moment experience. The MO program taught concentration on present moment
monitoring as sensory clarity alone, excluding all reference to acceptance and equanimity.
Finally, the coping control program instructed participants to let their mind drift (as opposed
to concentration) and use past or future-focused cognitive coping skills such as analyzing,
reappraising, and problem solving. All three conditions were structurally equivalent,
involving a daily 20-minute audio lesson and assigned homework (3—-10 minutes). Each of
the 14 daily lessons included didactic instruction, guided practice, and self-guided practice.

The primary prediction in this study was that the acceptance skills component would be
necessary for lowering stress reactivity. Both subjective ratings of stress and objective
biological measures of stress were measured. In the week following MA, MO, or control
program, participants completed a stress reactivity protocol that included a social-evaluative
stress reactivity laboratory task (a modified Trier Social Stress Test; mTSST). In the mTSST,
participants were told they would be giving a speech performance and had three minutes to
prepare. Before giving the speech, all participants underwent a 20-minute booster session
consistent with whichever program they had been randomized to. Next, study assessors
with a cold demeanor filmed the participants giving a speech performance and performing
mental arithmetic, then gave them critical feedback afterward. Participants were debriefed
at the end. Blood pressure was read during preparation, training, and performance phases
of the task, as well as during recovery after the task. Salivary cortisol was measured before
and after the task to assess resting and peak cortisol reactivity. Subjective stress ratings
were taken immediately after both the speech performance and the arithmetic performance.
Results indicated that participants in the MA group exhibited improved cardiovascular
stress reactivity compared to both the MO and control groups. Specifically, those in the
MA group had significantly lower peak cortisol levels after the mTSST task than the MO
group (a5= .50 - .51) and control group (d5= .55 - .62), and there was no significant
difference in peak cortisol level between the MO group and control group. A similar pattern
was observed with respect to blood pressure such that the MA had lower systolic blood
pressure during the mTSST than the MO group (&= .41) and control group (&= .72). This
effect was not observed for diastolic blood pressure during the task. Although there were
clear improvements in cardiovascular stress reactivity with the inclusion of the acceptance
component, this advantage did not extend to subjective stress ratings taken during the
mTSST. There were no significant differences in self-reported stress between any of the
three conditions. This study provides important evidence that a 14-day smartphone program
impacts cardiovascular stress reactivity during a social-evaluative stress induction, and that
training acceptance of experiences is a critical component driving these outcomes.

Examining the effect of dismantled monitoring and acceptance on post-program affect,
results indicated that participants in both the MA and MO conditions significantly increased
daily diary positive affect ratings (overall positive affect, happiness, calm, vigor; MA: ds=
.52 - .70; MO: ¢5= .25 - .35) and momentary positive affect ratings (MA: o= .39; MO: ¢=
.15) from pre- to post-program. The control group did not report an increase in either daily
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diary or momentary positive affect. Compared to the MO group, the MA group increased

to a greater extent on daily diary positive affect ratings (overall positive affect, happiness;
g5= .46 - .54) and momentary positive affect ratings (g= .41). The control group and MO
group were not statistically different from one another in their positive affect rating changes.
Together, these results suggest that without acceptance skills training, present moment
monitoring has a mild effect, but acceptance skills training is the active ingredient for
improving positive affect. Notably, there was a main effect of time on daily and momentary
negative affect ratings such that participants on average reported less negative affect from
pre- to post-program, but there was no effect of group. This may indicate that all three types
of programs were active for reducing negative affect.

In a third set of analyses, Lindsay et al. (2019) investigated the impact of monitoring

and acceptance on loneliness and social interaction, two well documented risk factors

for overall mental health and well-being. They hypothesized that training in mindfulness
components (specifically the inclusion of acceptance skills), which emphasize intrapersonal
processes, might also have an effect on interpersonal outcomes, although they do not test

a specific mechanistic model by which these effects might occur. Several social processes
were measured using EMA and daily diary assessments in the three days immediately
before and after the program, including subjective perceptions of loneliness as well as
objective numbers of social interactions and social interaction partners. Consistent with
these authors’ previous findings that acceptance was an active ingredient, the MA group
significantly decreased daily diary ratings of subjective loneliness from pre- to post-program
(a& .44), while the MO and control groups showed no change in loneliness over time. The
MA group showed more substantial reductions in loneliness when compared to the MO
group (a= .46) and the control group (a= .45), and the MO and control groups were not
significantly different from one another. In terms of objective social contact measured using
both EMA and daily diary reports, those in the MA group reported a significant increase

in the number of daily social interactions from pre- to post-program (o= .31 - .47), while

the MO and control groups did not change. The increase in number of daily social contacts
was significantly greater for the MA group as compared to the MO group (o= .34 - .35)

and control (g= .29 - .52) group. Finally, this same effect was also evident in the daily

diary reported total number of social interaction partners, in which the MA group reported

a significant increase in social interaction partners from pre- to post-program (o= .39) and
the MO and control groups did not change. Direct group comparisons revealed that the MA
group had a significantly greater increase in social interaction partners compared to the MO
group (a= .43) and the control group (o= .54). These results suggest a consistent pattern that
the acceptance component, coupled with present moment monitoring, is an active ingredient
in a smartphone program that may impact intrapersonal outcomes and also social processes.

Discussion

This systematic review examined the nascent literature of component studies of
mindfulness-based programs (MBP) in order to evaluate the current evidence on active
ingredients of this type of treatment for psychological conditions. The eight studies
included were diverse in terms of particular MBPs, delivery format, and populations.
Three dismantled MBCT with depressed adult samples and two dismantled MBSR with

Mindfulness (N 'Y). Author manuscript; available in PMC 2023 February 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stein and Witkiewitz

Page 15

stressed adults recruited from the community. Three studies evaluated components using

a smartphone-based program that isolated core MBP process component based on the
Unified Mindfulness approach. Lastly, one study tested core MBP processes that are

thought to be shared across nearly all MBPs. These studies also took several different
theoretical approaches to describing and testing components. The majority of studies utilized
a dismantling study design, while one study consisted only of a laboratory induction of core
mindfulness components.

Despite the heterogeneity of these component studies, some coherent themes emerged.First,
several studies indicate the critical importance of a component consisting of either
acceptance skills or related concepts such as openness and nonreactivity to experience. In

a series of high quality studies comparing present moment monitoring alone to present
moment monitoring plus acceptance, researchers show that those randomized to the
condition including acceptance had significantly improved outcomes in terms of positive
affect, negative affect, daily stress, social interactions, and physiological stress reactivity
compared to the monitoring only and control conditions (Chin, Lindsay, Greco, Brown,
Smyth, Aidan, et al., 2019; Lindsay, Chin, et al., 2018; Lindsay, Young, et al., 2018).
Notably, these findings were consistent with a proposed mechanistic model explaining

how mindfulness impacts health outcomes, that it is the combination of monitoring and
acceptance that encourages nonreactivity and improved emotion regulation (Monitor and
Acceptance Theory; Lindsay & Creswell, 2017). In a laboratory dismantling experiment,
Valdez et al. (2016) show that present moment awareness in the absence of cultivating

an attitude of acceptance or nonjudgement may even have the potential to be harmful.
However, given that theirs was a laboratory experiment, their findings would be strengthened
if replicated in a clinical trial that was designed to test whether acceptance/nonjudgment
mediates the effect of present moment awareness on outcomes. Another study by Britton
and coauthors (2018) showed an effect of open monitoring, a closely related construct

to acceptance. These researchers make the point that there may be different forms of
acceptance, one that more closely resembles reappraisal (e.g., deliberately changing one’s
response to a difficult experience towards a more accepting stance), and another that
involves such intensive and objective open monitoring of experience that there is no room
left for reactivity and thus equanimity arises naturally. The latter is what Britton et al.
isolated as their open monitoring component, which did not include specific instruction

on acceptance in the reappraisal sense. They found that the open monitoring component
increased the mindfulness facets of naming emotions, labeling thoughts, and non-reactivity.
Taken together, these studies show that acceptance coupled with awareness holds promise as
an important active ingredient of MBPs. These findings are consistent with prior literature
on the mechanisms of MBPs. Specifically, prior research has demonstrated that acceptance
or nonreactivity to experience is a mediator of treatment outcome (Gu et al., 2015). The
current study lends further support for an acceptance or nonreactivity active component of
MBPs, which is key to many theoretical models of mindfulness and is supported by several
lines of research.

An important future step will be to clearly define and operationalize acceptance in order
to understand how, mechanistically, it exerts its effect on outcome. It may be the case
that acceptance skills training can be thought of as a specific factor of treatment, insofar
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as it involves specific didactic content and meditation instruction on how to approach

all experiences with acceptance. On the other hand, another likely possibility is that
aspects of acceptance that operate more like a common factor, especially since most group-
based MBPs strongly emphasize that the group facilitator should model nonjudgment and
equanimity in order to create an overall atmosphere of acceptance. Indeed, psychotherapy
literature originating with Carl Rogers has pointed to the importance of empirically testing
constructs similar to acceptance as a key therapeutic component (Miller & Moyers, 2017).
As Rogers defines it in his seminal paper on the necessary and sufficient conditions of
psychotherapy, unconditional positive regard includes “experiencing a warm acceptance

of each aspect of the client’s experience... mean[ing] that there are no conditions of
acceptance” (Rogers, 1957). There may be substantial overlap in previously studied common
factor constructs including unconditional positive regard, acceptance, and nonjudgement,
making it likely that these constructs share higher order meaning.

Another theme supported by studies in this review was that meditation training was an active
component. Two studies employed a similar design dismantling MBCT by comparing the
full treatment to a condition with meditation features removed. The dismantled component
was thus described as a cognitive psychoeducation component (Chiesa et al., 2015; Williams
et al., 2014). These studies found advantages for the full MBCT condition in terms of
reductions in depression symptoms, increased quality of life, and lower risk of relapse to
depressive episodes for the subgroup that also had greater childhood trauma, all indicating
that meditation is an active component. From a practical perspective, it may be clinically
useful to know that meditation itself, as an experiential component of treatment, has a
significant effect on outcomes, at least among subgroups of vulnerable clients. This may

be relevant especially as MBPs are adapted and streamlined for other clinical settings and
mobile delivery. However, from a specific factors and treatment mechanisms perspective,
meditation likely contains several distinct therapeutic elements, and likewise there are
different types of meditations involved in MBP that differentially draw upon these elements.
For example, some meditations emphasize attentional focus and awareness (e.g., breath
meditation), while others cultivate attitudinal qualities (e.g., loving-kindness meditation,
mountain meditation). Therefore, knowing that meditation is an active component of
treatment is pragmatically useful information, but unanswered questions remain about how
meditation training functions as an active ingredient.

Limitations of the Current Literature

Among existing component studies of MBPs, several have methodological limitations that
suggest risk of bias including small sample sizes that statistically underpowered and a lack
of blinding or protocol adherence measures. Furthermore, an issue that is applicable to these
studies, as well as to the broader field of mindfulness research, is the lack of consensus
about the definition of mindfulness, its bounds, and most relevant for this systematic

review, how it is assessed (Van Dam et al., 2018). In order to evaluate the precise effect
from the active components of an MBP, it is critical to have valid and reliable measures.
Serious concerns have been raised about the validity of self-report measures of mindfulness
in particular because their factor structures and item functioning have been shown to

be different between populations, e.g., high trait mindfulness individuals versus low trait
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mindfulness individuals with the Five Factor Mindfulness Questionnaire (FFMQ) (Pelham

et al., 2019), between time points with the FFMQ (Gu et al., 2016), or between studies

with a higher order mindfulness latent factor (Hsiao et al., 2019), suggesting overall lack of
construct validity. Furthermore, there are critical concerns about lack of discriminant validity
(Baer et al., 2019; Goldberg et al., 2016), the potential effect of demand characteristics on
responding (e.g., social desirability of responding to items in a certain way after receiving
meditation training), and even the effects of increased mindful introspection on responding
(e.g., participants who were relatively unaware of their own mind- wandering before MBP
develop greater awareness of mind-wandering after MBP, thereby potentially reporting lower
mindfulness after intensive mindfulness training) (Van Dam et al., 2018). Given the well
document ambiguity around measuring mindfulness as a construct (Baer, 2011), studies that
primarily rely on self-report measures of mindfulness as their outcome remain difficult to
interpret.

However, there are some more accurate (or less bias-prone) strategies for measuring the
impact of MBPs on mindfulness outcomes as well as other relevant psychological outcome
variables that suffer from the same concerns with measurement validity and reliability.
Studies that take a multimodal approach and incorporate cognitive, behavioral, biological,
social, or emotional assessments are likely better able to characterize the functional changes
that are related to mindfulness training. For example, Lindsay et al. compared the impact of
their MBP on stress reactivity using both cardiovascular and self-report measures of stress
(Lindsay, Young, et al., 2018). By including multimodal outcome measures, they found that
the acceptance component of their MBP reduced cardiovascular but not self-reported stress.
These findings prompt questions how MBPs may impact the measurement of psychological
constructs. While it is possible that the acceptance component was inert when it came to
self-reported stress, it may also be the case that MBPs impact the validity and reliability of
self-report measures of psychological constructs. For example, A question that asks, “On a
scale of 1-10, how much stress do you feel?” does not capture acceptance or reactivity to
the feeling of stress. There may be measurement error due to confounding of the /ntensity of
experience with reactivity to experience.

Since many theories of mindfulness suggest that nonreactivity to experience is a primary
mechanism of action and this systematic review shows evidence for acceptance/nonreactivity
as an active component of MBPs, more scientifically rigorous measurements of these
psychological constructs and processes are needed.

Recommendations and Future Directions

Existing component studies of MBPs shed light on potential active ingredients of this type of
treatment, and yet several gaps in the literature remain. MBP research is at a critical point in
its development where there is a growing evidence base supporting its efficacy for improving
a broad range of health and mental health outcomes, and several elegant theoretical

models have been proposed. However, greater integration between theoretical models,
mechanistic models, testing of active ingredients, and measuring client mechanisms of
behavior change is needed to fully understand how MBPs work. Currently, few component
studies demonstrate that a hypothesized active component of treatment actually engages

Mindfulness (N 'Y). Author manuscript; available in PMC 2023 February 17.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stein and Witkiewitz

Page 18

purported mechanisms of behavior change to affect outcomes. Future studies should use
study designs that account for the temporal relationships between treatment components,
mechanisms of change, and functional outcomes. As MBPs are increasingly being adapted
as digital programs (Mikolasek et al., 2018) and brief programs (Schumer et al., 2018), it
will be important to include streamlined and validated active components.

Finally, this body of literature would benefit from more research on MBP treatment
components among a wider array of diverse populations and clinical psychological
conditions. Although psychological conditions were targeted in all of the studies in this
review, only a minority of them included clinical samples. Among those studies that
recruited clinical samples, a large proportion of participants were women and, when race/
ethnicity was reported, predominantly white with either depression or trauma. Given that
there is compelling evidence for the efficacy of MBPs for other clinical groups (Creswell,
2017), including those with substance use disorders (Bowen et al., 2014), anxiety disorders
(Hofmann & Gomez, 2017), and chronic pain (Hilton, Hempel, et al., 2017), further research
is warranted to determine if treatment is effective through similar or unique components

in these populations. In addition, specific attention must be paid to validating the active
components of MBPs among individuals from diverse populations and considering different
aspects of diversity (e.g., race, ethnicity, gender, socioeconomic status, age, ability/disability,
etc.). There is some evidence for MBPs being particularly effective for certain groups such
as racial/ethnic minority women (Witkiewitz et al., 2013) and gender diverse groups (Roos
et al., 2019). Additionally, mindfulness may buffer the effects of discrimination stress on
depression (Shallcross & Spruill, 2018). However, additional work must be done to examine
active mechanisms of treatment with diverse samples who have been underrepresented

in MBP research to date. It is critical to validate active components and mechanisms of
treatment for groups who have historically have faced significant disparities in mental
health care access, as well as high levels of stress (e.g., neighborhood disadvantage,
discrimination).

Component studies of MBPs, including dismantling, additive, and direct component
comparisons, have the ability to provide evidence for which elements of treatment drive
outcomes. Elucidating the active ingredients of treatment is consistent with the tenet of
clinical science that only scientifically validated treatments should be delivered. In this
systematic review of component studies testing the active ingredients of mindfulness-based
programs for psychological conditions, we identified eight studies that tested components
of MBSR, MBCT, Unified Mindfulness, and core MBP processes. Going forward,

more precisely operationalized MBP components should be tested and identified active
components should be more thoroughly integrated in mechanistic models to explain how
MBPs drive positive psychological outcomes.
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