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Abstract

Background and objective

The Mindfulness to Meaning Theory (MMT) provides a detailed process model of mindful
positive emotion regulation.

Design

We conducted a post-hoc reanalysis of longitudinal data (N = 107) derived from a RCT of
mindfulness-based stress reduction (MBSR) versus cognitive-behavioral therapy (CBT)

for social anxiety disorder to model the core constructs of the MMT (attentional control, decen-
tering, broadened awareness, reappraisal, and positive affect) in a multivariate path analysis.

Results

Findings indicated that increases in attentional control from baseline to post-training pre-
dicted increases in decentering by 3 months post-treatment (p<.01) that in turn predicted
increases in broadened awareness of interoceptive and exteroceptive data by 6 months
post-treatment (p<.001). In turn, broadened awareness predicted increases in the use

of reappraisal by 9 months post-treatment (p<.01), which culminated in greater positive
affect at 12 months post-treatment (p<.001). MBSR led to significantly greater increases
in decentering (p<.05) and broadened awareness than CBT (p<.05). Significant indirect
effects indicated that increases in decentering mediated the effect of mindfulness training
on broadening awareness, which in turn mediated enhanced reappraisal efficacy.

Conclusion

Results suggest that the mechanisms of change identified by the MMT form an iterative
chain that promotes long-term increases in positive affectivity. Though these mechanisms
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may reflect common therapeutic factors that cut across mindfulness-based and cognitive-
behavioral interventions, MBSR specifically boosts the MMT cycle by producing significantly
greater increases in decentering and broadened awareness than CBT, providing support for
the foundational assumption in the MMT that mindfulness training may be a key means of
stimulating downstream positive psychological processes.

Introduction

Cognitive, emotional, and physical health benefits have been linked to mindfulness, or the
metacognitive tendency to intentionally attend to the flow of experience with equanimity [1-
4]. Mindfulness is believed to be a natural psychological capacity [5] capable of being enhanced
by intentional practice [6], such as mindful breathing meditations delivered within mindful-
ness-based interventions (MBIs)-interventions which have been shown in meta-analyses to
improve mental health [7] and physical functioning [8] The formal practice of mindfulness
meditation involves repeated placement of attention onto an object while alternately acknowl-
edging and letting go of distracting thoughts and emotions. Objects of mindfulness practice
can include the sensation of breathing; the sensation of walking; interoceptive and propriocep-
tive feedback about the body’s internal state, movement, and position; visual stimuli such a
candle flame or running water; mental contents such as thoughts or feelings; or the quality of
awareness itself. Such practices have been shown to increase the disposition to be mindful in
everyday life [9], and to produce changes in neurocognitive function consistent with increased
attentional control, emotion regulation, and self-awareness [10].

At the same time, recent evidence demonstrates that activities other than meditation and
forms of clinical intervention other than MBIs can increase mindfulness. For instance, involve-
ment with cognitive behavioral therapy [11] and even washing dishes in an intentional manner
as an informal meditation practice [12] have been shown to increase mindfulness. As such, a
wide variety of pursuits may yield substantive changes in mindfulness, and thereby confer
downstream benefits of mindfulness on psychological and physical health. Given the benefits
of mindfulness and the diverse means by which it may be cultivated, mindfulness is positioned
as a unique construct in the service of promoting well-being.

In the pursuit of alleviating suffering, considerable empirical and theoretical efforts have
been made to clarify the mechanisms by which mindfulness reduces unpleasant cognitive,
emotional, and physical experiences [13-15]. However, considerably less effort has been
directed towards specifying the mechanisms by which mindfulness encourages positive experi-
ences and psychological well-being. This is an important oversight with clinical relevance,
given linkages between positive emotional processes and health [16,17]. Indeed, positive affect
stimulates the neuroendocrine, autonomic, and immune systems in salutary ways that are
independent of negative affect [18], promote pain relief [19], and engender physical and psy-
chological benefits in part by enhancing higher-order cognitive attitudes and processes like
optimism [20], reappraisal [21], and meaningfulness in life [22]. In turn, indices of eudaimonic
well-being, like purpose in life, have been shown to predict improved function in physiological
systems involved in the stress response [23] and are linked with a genomic profile that is
potentially health-generating [24].

Recently, the Mindfulness to Meaning Theory (MMT) [25] was proposed as a model of
mindful positive emotion regulation to fill the lacuna of formalized theory connecting mind-
fulness to more enduring, positive markers of health, such as eudaimonic well-being. The
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MMT provides a detailed process model explicating changes in downstream perceptual ten-
dencies as well as emotion regulation strategies proposed to emerge from the state of mindful-
ness. The MMT asserts that 1) engaging attentional control in the face of stress fosters 2)
decentering from stress appraisals into a metacognitive state, which yields a 3) broadening

of awareness to encompass previously unattended interoceptive and exteroceptive sensory
information. This novel contextual information is then 4) processed and integrated into new
adaptive reappraisals of self and world, ultimately 5) resulting in a durable form of positive
affectivity and the sense of meaningfulness in life. Though the MMT was originally developed
to account for the ways in which mindfulness training (such as that afforded by MBIs) might
promote positive emotion regulation, the MMT does not specify mindfulness meditation per
se but instead specifies mechanisms implicated in the state and trait of mindfulness (e.g., atten-
tional control, decentering). Therefore, the MMT may delineate transtherapeutic processes
linking mindfulness to reappraisal and positive affect that arise as a result of any psychological
intervention capable of stimulating the state and trait of mindfulness. For a full description of
the MMT, see Garland and colleagues [26,27].

Key processes in the MMT linking mindfulness to reappraisal

Attentional control, or the ability to sustain attention on an object in the context of distraction
and deliberately shift (i.e., re-orient) attentional focus [28], is a fundamental mechanism of
mindfulness. Dispositional mindfulness, a psychological propensity strengthened by mindful-
ness training [9], is positively associated with sustained attention [29,30] and the ability to re-
orient attention in the face of emotional stimuli [31]. Many MBIs seek to promote both atten-
tional capacities (i.e., focusing and shifting) through direct instruction on focused-attention
practices (i.e., attending to an identified object such as the breath) as well as open-monitoring
practices (i.e., attending indiscriminately to the flux of experience) [32]. While evidence is not
conclusive [14] empirical research demonstrates that mindfulness training supports sustained
attention capacity, generally in advanced meditators, [33,34] and augments attentional orient-
ing capacity in the early stages of meditation [35,36]-this latter finding has been paralleled by
evidence of the effects of MBIs on reducing attentional bias towards emotionally threatening
cues [37,38]. As a result of such enhanced attentional capacity, mindfulness practitioners (and
individuals who experience increased dispositional mindfulness through CBT and other inter-
ventions) may be better able to regulate their attention in response to distressing thoughts and
emotions. Better attentional regulation may promote decentering from difficult psychological
content as attentional resources can be more intentionally mobilized to initiate cognitive cop-
ing strategies.

Decentering, the act of disengaging from sensory, cognitive, or emotional phenomenon to
achieve a psychological or reflective distance in relation to internal experiences [39], is held to
be an essential mechanism of mindfulness by some theorists [3,40]. Other theorists suggest
that while decentering shares considerable conceptual overlap with mindfulness, decentering
is a distinct construct from mindfulness [40,41] that can also be stimulated by CBT [39]. In the
MMT, decentering is believed to clear working memory of stress appraisals, undo attentional
biases associated with stimulus-contingent, maladaptive cognitive schemas, and disrupt auto-
matic behavioral repertoires. The MMT proposes that through decentering, attention is disen-
gaged from habitual cognitive sets and broadened into a state of metacognitive awareness, a
mode of apperception in which one monitors the object of cognition as well as the meta-level
of awareness in which dynamic models (e.g., schemas) of the object level are contained (i.e., an
awareness of the quality of awareness itself) [42]. In other words, the MMT operationalizes
decentering as the process by which the state of metacognitive awareness emerges, a state in
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which both the attentional object and the field in which the object is perceived may exist in
awareness simultaneously. Recent conceptual models and related empirical evidence indicate
that decentering is linked with metacognitive awareness, as well as reduced reactivity to and
disidentification from thoughts [40]. Although models differ concerning whether decentering
or metacognitive awareness is taken as primary [25,40], the relationship between the con-
structs is commonly viewed as recursive. Moreover, contemplative science theories posit that
decentering is an initial stage in the existential progression towards deepening metacognitive
awareness of the field in which subject and object is construed—a form of metacognitive self-
regulation that results in insight into the ‘intentionality of concepts’ and thereby enhances the
fluidity of conceptual processing [43]. Regardless of its relationship with decentering, meta-
cognitive awareness has been long held as a mechanism of mindfulness [4,44]. Hence, the
practice of mindfulness could be characterized as repeated instances of decentering from emo-
tional events and/or mental proliferation into a metacognitive state. Indeed, mindfulness train-
ing has been associated with increased decentering and metacognitive awareness [44-46].

In the MMT, the construct of broadened awareness of interoceptive and exteroceptive
information refers to increased access to perceptions of the internal milieu and the external
environment made possible by decentering into a metacognitive state-yielding contextual
information that was previously constrained by the narrowed attentional perspective induced
by stress and negative affective states. This expansion of the field of awareness is theorized to
facilitate reconfiguration of appraisals by integrating previously unattended, positive contex-
tual features into apperception of neutral and negative events, resulting in a more balanced set
of interoceptive and exteroceptive information from which reappraisals can be generated. In
this way, broadened awareness of internal and external context is theorized in the MMT to be
instrumental in positive reappraisal, or the process through which stressful events are recon-
strued as benign, meaningful, or growth promoting [47]. In support of this contention, height-
ened levels of interoceptive awareness enhance electrophysiological and subjective markers of
reappraisal efficacy [48] and are associated with increased use of reappraisal [49]. Similarly,
attention shifting is linked with reappraisal efficacy [50] and increased attention to positive
information has been associated with the propensity to reconstrue adversity as a source of
personal growth [51]-a propensity that has been shown to be enhanced by mindfulness [52].
Hence, broadening awareness to encompass and process a larger array of contextual informa-
tion may provide the novel input necessary to construct a reappraisal narrative. For evidence
of a similar assertion see Wadlinger and Isaacowitz [53]. In turn, experimental evidence indi-
cates that positively reappraising negative events enhances positive affectivity and psychologi-
cal well-being [21,54,55]

Unifying these conceptual and empirical considerations, the MMT proposes the mindful
reappraisal hypothesis [27], which states that mindful decentering promotes reappraisal by
broadening awareness, thereby increasing access to previously unattended contextual data
from which new appraisals can be constructed. In turn, reappraisal is identified within the
MMT as a primary, cognitive self-regulatory mechanism that may engender positive emotions
and ultimately introduce greater flexibility in the construction of meaning from experience.
Given relations between positive affect and health, the MMT may hold considerable utility for
the theory and practice of psychotherapeutic intervention.

The direct relation between mindfulness and reappraisal

Mounting evidence supports the mindful reappraisal hypothesis indirectly by establishing
bivariate associations between these core constructs within the MMT’s theoretical framework
[13] (for additional reviews establishing relations between attentional control, decentering,
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and broadened awareness, see [40]. The proposed relation between mindfulness and reap-
praisal has also been supported by recent empirical work indicating a direct relation between
these two constructs [24]. It is particularly important to establish the direct relationship
between mindfulness and reappraisal as the conceptual nature of reappraisal is sometimes
posed to be antithetical to the ostensibly non-conceptual state of mindfulness [56]. However,
better understanding the exchange between the non-conceptual mechanisms implicated in
mindfulness and the conceptual field of day-to-day life holds considerable clinical and theoret-
ical utility. Though the prospect of suspending conceptual processing for extended periods in
daily life is purportedly achievable for long-term meditators, re-engaging conceptual thought
(i.e., appraisals) in the immediate wake of mindfulness remains a necessity for novice mindful-
ness practitioners. Evidence from a number of correlational [57], quasi-experimental [58,59],
and experimental studies [11,60,61] suggests that mindfulness may support reappraisal. In
contrast to CBT which largely focuses on modifying propositional (i.e., declarative, semantic)
meanings, mindfulness may bolster reappraisal by modifying implicational meanings relevant
to the stressor context and one’s broader sense of self [62]. Implicational meaning goes beyond
the explicit, conceptual framing of an experience to a felt, holistic interpretation of the experi-
ence, a type of meaning-making that has been theorized to be an especially potent means of
transforming one’s experience of affective distress [63]. Accessing metacognitive insight
through mindful decentering has been posited as a means of facilitating the remapping of
implicational meanings [43]-which hypothetically would result in contextual reappraisals.
Furthermore, the relationship between mindfulness and positive reappraisal may operate in
an cross-lagged fashion such that increases in state mindfulness across time promote increases
in positive reappraisal, a finding recently observed in temporally-dynamic causal modeling
attempts [64].

The present study

Despite its theoretical coherence, empirical support for the MMT has been “patch-worked”
together by demonstrating bivariate relationships between the core model components in sep-
arate studies. Only one prior study has simultaneously examined linkages between multiple
core constructs specified in the MMT in a multivariate path analysis of cross-sectional data
obtained from a sample of cancer survivors [65], but this analysis was limited in its ability to
ascertain time-ordering of these constructs and their responsivity to intervention. To date,

no comprehensive examination of the MMT has been conducted with longitudinal data. The
next step in testing and refining the MMT is to situate the identified, core model components
together in a single longitudinal analysis, investigating the entire theoretical model in response
to clinical intervention. To that end, in this post-hoc secondary data analysis, the MMT was
modeled with data from a RCT of participants with social anxiety disorder (SAD) who were
randomized to either 12 weeks of a mindfulness-based stress reduction (MBSR) course or
cognitive-behavioral therapy (CBT) delivered in a group format. Though this trial was
designed to examine the differential efficacy and mechanisms of MBSR and CBT for social
anxiety, a number of the mediating variables collected in this study map onto the MMT. We
employed the longitudinal dataset from this trial to conduct post-hoc modeling of the MMT
with the hope that the mechanistic insights gained from this secondary analysis might have
broader application.

In the Goldin et al. trial [11], relative to a wait-list control, both CBT and MBSR signifi-
cantly improved anxiety while increasing mindfulness and reappraisal, and increases in mind-
fulness and reappraisal did not significantly differ between these two active interventions. The
finding that MBSR significantly increases reappraisal (without providing explicit reappraisal
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training) provides the strongest and most direct support for the mindful reappraisal hypothesis
of MMT yet. Though pedagogical and experiential techniques in CBT and MBSR may be sub-
stantively different, both treatment approaches appear to operate on common factors via
underlying transtherapeutic change mechanisms. Yet, mindfulness training through MBSR
may specifically stimulate the MMT process by selectively targeting core MMT constructs inte-
gral to the practice of mindfulness (e.g., decentering, broadening of awareness).

To model the change process in accordance with the MMT, we hypothesized that increases
in attentional control [from Time 1 (baseline) to Time 2 (immediately post-treatment)] would
predict increases in decentering (by Time 3; 3 months post-treatment), that would in turn pre-
dict increases in broadened awareness of interoceptive and exteroceptive data (by Time 4; 6
months post-treatment). In turn, broadened would predict increased use of reappraisal (by
Time 5; 9 months post-treatment), which would culminate in greater positive affect (by Time
6; 12 months post-treatment). In addition to testing these hypothesized linkages between these
core constructs as specified by the MMT, we also tested the influence of MBSR vs CBT on ther-
apeutic change in these constructs.

Materials and method
Participants and procedures

Participants (n = 107) were included in this study if they met criteria for a principal diagnosis
of social anxiety disorder. Exclusion criteria included: involvement with psychotherapy or
pharmacotherapy during the previous year; participation in CBT for an anxiety disorder dur-
ing the previous two years; a history of mindfulness practice involvement either through an
MBSR course, long-term meditation retreat, or individual practice, and history or current neu-
rological disorder, cardiovascular disorder, thought disorder, bipolar disorder, or substance
use disorder.

Participants were randomized into one of three, 12-week conditions: 1) CBT, 2) MBSR, or
3) wait-list control. Following the waiting period, participants in the wait-list were randomly
assigned and crossed over into either CBT or MBSR. To maximize the effective sample size in
the present secondary data analysis, we examined data from all participants following random-
ization to CBT or MBSR (including those participants who were originally randomized to the
wait-list condition). Pretreatment assessments, measuring attentional control, dispositional
mindfulness, emotion regulation and positive affect were also administered at posttreatment
and at 12 months after posttreatment. An abbreviated assessment battery, including measures
of dispositional mindfulness and emotion regulation, were also completed at three months, six
months and nine months posttreatment. Treatment was provided at no cost to participants
and they were paid $150 dollars to complete the follow-up assessments. Participants provided
written informed consent and Stanford University IRB approved this study.

Participant demographics are depicted in Table 1. Further details pertaining to participant
characteristics, recruitment, screening, and retention are reported in Goldin et al. [11].

Interventions

MBSR. MBSR followed the standard curriculum [66] with the exception that instead of
holding a 1-day meditation retreat, participants had four additional weekly group sessions
between the standard Class 6 and to create 12 weekly 2.5 hour sessions to match the CBT pro-
tocol in duration and time. MBSR involves mindful breathing, body scan, informal mindful-
ness, and lovingkindness meditation practices.
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Table 1. Participant demographics (N = 107).

Measure
Female, N (%) 59 (55%)
Age, (SD) 32.84(8.13)
Race, N (%)
American Indian/Alaskan Native 1(1%)
Asian 39 (36%)
African American 1(1%)
Caucasian 49 (46%)
Latino 9 (8%)
Multiracial 8 (8%)
Income level, N (%)
Under $10,000 7 (8%)
$10-25,000 8(10%)
$25-50,000 16 (19%)
$50-75,000 12 (15%)
$75-100,000 12 (15%)
Over $100,000 28 (34%)
Years of Education, (SD) 16.53 (2.46)
Marital Status, N (%)
Single 60 (57%)
Married 34 (32%)
Living with Partner 10 (10%)
Divorced 1(1%)
Other 1(1%)

https://doi.org/10.1371/journal.pone.0187727.t001

CBT. CBT followed a standardized CBT group therapy protocol [67] and was delivered
over 12 sessions of 2.5 hours each. Treatment involved psychoeducation, cognitive restructur-
ing skills, graduated exposure to feared social situations, and relapse prevention.

Measures

Attentional control. The Attentional Control Scale (ACS; a = .85 for focusing and o = .74
for shifting subscales in this sample) is a 19-item measure scored on a 7-point Likert scale (1 =
“strongly disagree” to 7 = “strongly agree”) that assesses respondents’ abilities to both focus
(“When concentrating I ignore feelings of hunger or thirst”) as well as shift (“I can quickly
switch from one task to another”) attention [68].

Decentering. The Five Facet Mindfulness Questionnaire’s (FFMQ) non-reactivity sub-
scale (o = .72 in this sample), is a 7-item scale measure on a 5-point Likert Scale (1 = “never
or very rarely true” to 5 = “very often or always true”) was used to measure decentering [69].
The non-reactivity subscale includes items tapping key features of decentering including dis-
identification (e.g., “I watch my feelings without getting lost in them”) and reduced reactiv-
ity (e.g., “When I have distressing thoughts or images I am able to just notice them without
reaction.”

Broadened awareness of interoceptive and exteroceptive data. The FFMQ observing
subscale (a =.75 in this sample), is an 8-item measure scored on a 5-point Likert Scale (1 =
“never or very rarely true” to 5 = “very often or always true”) that assesses respondents’ ten-
dencies to become aware of internal and external experiences [69], including pleasant and
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neutral perceptions and body sensations [70]. The FEMQ observing subscale reflects a broad-
ening of awareness to encompass usually unattended neutral (e.g., sensations of bodily move-
ment, background sounds) or pleasant stimuli (e.g., the sun on one’s face, the breeze through
one’s hair). Such an expanded attentional capacity is theoretically consistent with the MMT’s
conceptualization of attentional broadening as the part of the mindful self-regulation process
in which the practitioner’s awareness, previously constricted by the stress response, expands to
include neutral and positive elements of the environment that had gone previously unnoticed.
In that regard, higher scores on the observe facet are significantly correlated with increased
attentional alerting to novel stimuli [71], supporting our use of this measure to tap broadened
awareness of previously unattended data.

Reappraisal. The Emotion Regulation Questionnaire’s (ERQ; & = .93 in this sample) reap-
praisal self-efficacy subscale [54], is a 6-item measure scored on a 7-point Likert scale (1 =
“strongly disagree” to 7 = “strongly agree”) that assesses one’s self-reported ability to regulate
emotion by reconstruing the meaning of adverse situations (e.g., “When I really want to, I am
very capable of changing the way I'm thinking about a situation when I want to feel less nega-
tive emotion”).

Positive affect. The Positive Affect and Negative Affect Scale’s (PANAS; o = .81 in this
sample) positive affect subscale is a 10-item measure scored on a 5-point Likert scale (1 = “very
slightly or not at all” to 5 = “extremely”) that assesses positive affect using a variety of adjectives
characteristic of positive emotions.

Statistical analysis

Multivariate path analysis was used to model the core constructs in the MMT theory: atten-
tional control, decentering, broadened awareness, reappraisal, and positive affect. Each vari-
able in the model was regressed on its pretreatment score, to reflect a residualized change
score. To represent the autoregressive nature of the data more accurately, each successive
data point was modeled as its own observed variable with its own error term to account for
measurement error. Variables in the model were organized in a temporally progressive fash-
ion according to the MMT such that attentional control was measured at posttreatment,
decentering at three months after posttreatment, broadened awareness at six months after
posttreatment, reappraisal at nine after months posttreatment and positive affect at 12
months after posttreatment. We chose to create residualized change scores with pretreat-
ment levels to account for the learning and cumulative change that occurred within treat-
ment as well as in the follow-up period for those variables that were measured at later time
points. Though we could have created change scores that only reflected successive change
(e.g., T2 to T3, T3 to T4, etc.), this approach would have not taken into account the influence
of psychological development that may have occurred during and after the MBSR and CBT
interventions, which we thought would be critical to the process described by the MMT.
Finally, treatment group membership was represented as an exogenous variable in the
model, with effects of treatment modeled via paths the from the treatment group indicator to
the variables representing residualized change in attentional control, decentering, broadened
awareness, reappraisal, and positive affect.

Because our hypothetical model, like all causal models, is prone to specification error, other
alternative models were assessed to ensure that significant path coefficients identified were not
artifactual. To that end, alternative model configurations were examined in which we replaced
each variable at each time point in an exhaustive fashion, to test whether variable combinations
and linkages that were not specified in the MMT fit the data better.
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Residual Change in Residual Change in
Decentering Reappraisal
at 3 Months at 9 Months

257 305 33
Residual Change in Residual Change in \ Residual Change in
Attention Control Broadened Awareness Positive Affect
at Posttreatment at 6 Months at 12 Months
18* -04

Treatment Group
(MBSR vs CBGT)

Fig 1. Final multivariate path model of the mindfulness-to-meaning theory. Note: Change was computed
in residualized change scores (follow-up levels adjusted for pre-treatment levels). All paths are statistically
significant. Model fit was excellent, x%/df=1.17, p= .22, CFl = .97, RMSEA = .04 (.00, .08).

https://doi.org/10.1371/journal.pone.0187727.9001

Results
Multivariate path analysis

In the multivariate path model, all paths in the MMT model were significant (Fig 1) and
model fit was excellent (XZ/df= 1.17, p = .22, CFI = .97, RMSEA = .04 (.00, .08)). With respect
to treatment group differences, we observed significant direct effects from the variable repre-
senting treatment condition to decentering and broadened awareness: MBSR was associated
with significantly greater increases in decentering by Time 3 (B = 1.82, SE = .83, p = .028) and
broadened awareness by time 4 (B = 1.75, SE = .92, p = .049) than CBT. No other between-
groups differences were observed.

In support of our hypotheses, change in attentional control by Time 2 (post-treatment) was
significantly associated with change in decentering by Time 3 (3 month follow-up). Similarly,
change in decentering was significantly associated with change in broadened awareness by
Time 4 (6 month follow-up). In turn, change in broadened awareness was significantly associ-
ated with change in reappraisal by Time 5 (9 month follow-up). Finally, change in reappraisal
was significantly associated with change in positive affect by Time 6 (12 month follow-up).
The full model accounted for 42% of the variance in change in positive affect by Time 6.

Because significant between groups differences were observed for decentering and broad-
ened awareness, we tested whether changes in these variables mediated the effect of treatment
(MBSR vs. CBT) using the SPSS PROCESS 2.13 macro with bootstrapping procedures.
Unstandardized indirect effects were computed for each of 1,000 bootstrapped samples, and
the 95% confidence interval was computed by determining the indirect effects at the 2.5th and
97.5th percentiles. Significance of the indirect effect was indicated by the upper and lower lim-
its of the 95% confidence interval not spanning zero. This method has been recommended as
superior to a normal theory approach to testing mediation (e.g., Sobel test) because it does not
assume normality of the indirect effect sampling distribution [72]. First, we examined the indi-
rect effect of MBSR vs. CBT on increases in broadened awareness (by 6 month follow-up) via
increases in decentering (by 3 month follow-up). The indirect effect was significant, B = 1.20,
SE = .47 (95% CI: .38, 2.27). Next, we observed a significant indirect effect of MBSR vs. CBT
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Table 2. Fit indices for final multivariate path model (Model 1) and alternative model specifications.

ool |volo|slwn|=

11

Posttreatment
Attention
Attention
Attention
Attention

Positive Affect
Attention
Positive Affect
Positive Affect
Positive Affect
Positive Affect
Positive Affect

N I N S

3 Months
NonReacting
Observing
Reappraisal
Reappraisal
Observing
NonReacting
NonReacting
NonReacting
Reappraisal
Observing
Reappraisal

Model Iteration X2 df p CFl | TLI | RMSEA
6 Months 9 Months 12 Months
— Observing — | Reappraisal | — | Positive Affect | 36.87 | 31 | .22 .97 | .93 .04
X | Reappraisal | — | NonReacting | — | Positive Affect | 43.60 | 31 | .07 .92 | .83 .06
X Observing — | NonReacting | X | Positive Affect | 49.20 | 31 | .02 .90 | .78 .07
— | NonReacting | — Observing X | Positive Affect | 52.98 | 31 | .008 | .88 | .75 .08
X | Reappraisal | X | NonReacting | X Attention 50.53 | 31 | .015 | .87 | .72 .08
X | Reappraisal | X Observing X | Positive Affect | 54.67 | 31 | .005 | .85 | .69 .09
X | Reappraisal | X Observing X Attention 54.89 | 31 | .005 | .82 | .62 .09
— Observing — | Reappraisal | — Attention 57.73 | 31 | .002 | .83 | .64 .09
X Observing — | NonReacting | X Attention 58.44 | 31 | .002 .83 | .64 .09
— | NonReacting | X | Reappraisal | — Attention 61.11 | 31 | .001 # .82 | .62 .10
— | NonReacting | — | Observing X Attention 62.59 | 31 | .001 | .82 | .61 .10

Note: — indicates a significant path between constructs, whereas an X indicates a nonsignificant path between constructs. Constructs were entered into the

model as residualized change scores by covarying pre-treatment levels of each variable. All permutations were not possible due to the fact that attentional
control and positive affect were only measured at post-treatment and 12-months follow-up time points.

https://doi.org/10.1371/journal.pone.0187727.t1002

on increases in reappraisal (by 9 month follow-up) via increases in broadened awareness (by 6
month follow-up), B = .16, SE = .09 (95% CI: .01, .40). Taken together, these findings indicate
that mindfulness-training related increases in decentering mediate the effect of mindfulness
training on broadening awareness, which in turn mediates enhanced reappraisal efficacy.

Finally, a series of 10 alternative model configurations were examined, replacing each
variable at each time point to consider all permutations (Table 2). The proposed model the-
oretically consistent with the MMT (Model 1) was the only model in which all paths were
significant and fit was excellent.

Discussion

The Mindfulness to Meaning Theory (MMT) specifies a novel model of mindful positive emo-
tion regulation. Findings from the present multivariate reanalysis of longitudinal data from a
sample of treatment-seeking participants with social anxiety disorder suggest that the thera-
peutic mechanisms specified by the MMT are significantly and prospectively associated in the
temporal order proposed by the theory. More specifically, findings suggest that the mecha-
nisms of change identified by the MMT-attentional control, decentering, broadened aware-
ness, and reappraisal-form an iterative chain that promotes long-term increases in positive
affectivity in this clinical population. Indeed, an increased ability to focus and shift attention
by the end of treatment appears to support the tendency to decenter from distressing thoughts
and feelings by three months after treatment. In turn, increased decentering capacity by three
months posttreatment predicted greater tendencies toward broadened awareness of interocep-
tive and exteroceptive information. Broadening of awareness by six months post-treatment
was associated with growth in reappraisal self-efficacy by nine months after treatment, suggest-
ing that increased access to novel contextual information may fuel adaptive reconstrual of the
meaning of adverse life events. Ultimately, increases in reappraisal occasioned increased posi-
tive affect by one year after treatment. Mindfulness-based intervention (i.e., MBSR) appears

to specifically boost this longitudinal cycle of therapeutic change by producing significantly
greater increases in decentering and broadened awareness than CBT that mediated the effect
of mindfulness training on downstream processes—providing support for the foundational
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assumption in the MMT that mindfulness meditation may be a key means of stimulating posi-
tive psychological states.

The MMT and common mechanisms of therapeutic change

Though significant between-groups differences were observed for decentering and broadened
awareness, the MMT’s proposed mechanisms of change may reflect common therapeutic
mechanisms that cut across mindfulness-based and cognitive-behavioral interventions. Rigor-
ous RCT's comparing mindfulness-based interventions and CBT have failed to show differen-
tial treatment effects on a whole range of mechanisms, including dispositional mindfulness,
reappraisal, self-efficacy, acceptance, catastrophizing, and positive and negative affect
[11,73,74]. To be clear, given the relative paucity of studies that have compared mindfulness to
CBT with respect to their mechanisms of action, it is likely that the therapeutic mechanisms
differentiating mindfulness from CBT have not yet been measured and identified in a clinical
trial (for example, these treatments may differ with regard to the extent to which they induce
nondual awareness and other modes of existential awareness, see [43]. However, it is also pos-
sible that any form of therapy that enhances state and trait mindfulness might stimulate the
cascade of cognitive-affective processes implicated in the MMT.

Goldin et al. [11] contend that the capacity for metacognitive awareness, reflected by
enhanced attentional control coupled with a decentered stance towards the objects of atten-
tion, may reflect a central change mechanism encouraged by both CBT and MBSR-a conten-
tion supported by results from this study. While CBT aims to promote decentering through
explicit training in the practice of attending to and disputing negative thoughts through
thought records, MBSR promotes decentering through the practice of mindfulness, which
involves re-orienting attention to breath and body sensations to disengage from mental and
emotional proliferation while attending to such psychological contents from a non-reactive
stance. In both cases, the capacity to decenter from distressing thoughts and feelings is
grounded in the ability to shift and sustain attention on salient psychological experiences
without becoming overwhelmed by emotional distress. Regardless of the therapeutic means
employed, decentering appears to be a common mechanism underlying the effects of mindful-
ness and reappraisal [75]. Nonetheless, in the present study, MBSR led to significantly greater
increases in decentering as assessed by the FFMQ non-reactivity subscale than CBT (as well as
significantly greater increases in broadened awareness as assessed by the FFMQ observe sub-
scale), suggesting that mindfulness training may yield specific benefits with regard to stimulat-
ing the cascade of positive psychological mechanisms specified in the MMT.

Furthermore, similar improvements in participants’ abilities to cognitively reappraise in
both the CBT and MBSR groups appears to support the MMT’s claim regarding the close con-
nection between decentering, broadened awareness, and reappraisal. Interestingly, while CBT
provides direct instruction in reappraisal, MBSR does not. The organic development of reap-
praisal capacities in MBSR participants lends further support for the mindful reappraisal
hypothesis of the MMT, which posits that mindfulness enhances the capacity for reappraisal
[27]. Recent, temporally dynamic growth curve modeling complements earlier cross-sectional
research [57] by indicating that the trajectory of increases in state mindfulness (i.e., decenter-
ing) over the course of a mindfulness-based intervention is positively associated with increases
in reappraisal frequency over that same time period (See S1 File Footnote 1 for more detail)
[64]. Present study findings expand upon this observation by implicating the role of broadened
awareness to contextual information as a mediator of the decentering-reappraisal relation. In
MBSR, this broadening may be the result of cultivating awareness of interoceptive and extero-
ceptive sensations and perceptions in the context of formal and informal meditation, practices
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which may counter biased information processing due to the attentional narrowing that occurs
in response to negative emotions [76]. Comparatively, in CBT the empirical identification of
confirmatory and disconfirmatory evidence for maladaptive beliefs and cognitions may be one
method by which the cognitive-behavioral approach promotes broadened awareness of inter-
nal and external context and thereby facilitates reappraisal.

Implications for treatment development

The attentional and cognitive capacities examined in the present study were found to support
greater increases in positive affect over the course of a year—providing support for the notion
that positive cognitive-emotional states interact to produce durable improvements psychologi-
cal well-being [76]. Insofar as both CBT and MBSR have been shown to ameliorate psychologi-
cal distress and target the aforementioned mechanisms of attentional and cognitive regulation
(albeit through distinct therapeutic techniques), it may be that psychological interventions
designed to explicitly address both the attentional, metacognitive training foundational to
MBSR, as well as the cognitive reappraisal training explicated in CBT would be even more effi-
cacious than either of these therapeutic approaches in isolation.

In that regard, Mindfulness Oriented Recovery Enhancement (MORE) is a recently devel-
oped mindfulness-based intervention informed by the MMT that integrates traditional mind-
fulness meditation techniques with explicit cognitive reappraisal training [77,78]. A recent
randomized controlled trial (N = 180) provided preliminary evidence for the comparative
superiority of MORE to CBT [79], with participation in MORE associated with significantly
greater improvements in affect and craving among a sample of inpatients with a variety of co-
occurring psychiatric and substance use disorders. Within a behavioral medicine context,
MORE has been shown to produce clinically significant improvements in chronic pain symp-
toms and prescription opioid misuse [80]. However, whether interventions like MORE which
combine explicit training in mindfulness and reappraisal promote stronger coupling between
constructs specified in the MMT or lead to better treatment outcomes than CBT or MBSR are
empirical questions that should be explored by future randomized controlled trials.

Summary and limitations

Despite the results from this study resonating with previous theoretical and empirical work,
limitations should also be noted. First, our ability to model the MMT was constrained by the
measures collected during this clinical trial. This was a post-hoc secondary data analysis that
attempted to fit clinical trial data to the MMT, and as such, we were limited to the variables
that were available in the dataset. In that regard, no direct measure of decentering was avail-
able, and so we employed the non-reactivity subscale of the FEMQ to assess this construct.
Such use is justified because of the face validity of the items with respect to the construct of
decentering, as well as previous findings indicating decentering and the non-reactivity sub-
scale are highly interrelated, N = 461, r = .74 [81], potentially measuring a common, underly-
ing construct. However, it should be noted that decentering and non-reactivity are not
identical constructs. Decentering refers to the ability to view one’s experience as mental events
as opposed to representations of reality, whereas non-reactivity refers to the ability to remain
equanimous in the face of distressing thoughts and feelings, and ability that can ostensibly be
achieved through decentering. In that regard, theorizing by Bernstein et al. suggests that
decentering itself is comprised of metacognitive awareness, disidentification, and reduced
reactivity [40]. The FFMQ non-reactivity subscale includes items pertaining to at least two of
these processes: disidentification (e.g., “I watch my feelings without getting lost in them”) and
reduced reactivity (e.g., “When I have distressing thoughts or images I am able just to notice
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them without reaction”). On the other hand, it should be noted that recent factor analytic
research did not fully support Bernstein and colleagues’ three proposed metacognitive pro-
cesses of decentering [82]. Also, in this particular study, the FFMQ non-reactivity subscale was
classified as a measure of “intentional non-reactive meta-awareness” and shown to be signifi-
cantly but modestly correlated with the ability to intentionally adopt a decentered perspective
(82), suggesting that the non-reactivity subscale may partially capture key elements of decen-
tering but not completely reflect the construct. Though vigorous debate continues around the
operationalization and measurement of the decentering, the present study was limited in its
reliance on the FFMQ non-reactivity subscale, which may not provide a nuanced and full
representation of this construct.

Similarly, the FFMQ observe facet is more circumscribed in scope than the MMT concept
of broadened awareness, which pertains to attention to wide a range of contextual data from
which reappraisals can be generated. In contrast, the FEMQ observe facet specifies awareness
of a limited set of sensorial and perceptual experiences. Further, complete modeling of the
MMT was impossible due to the dataset’s lack of a measure of meaning in life, which is con-
ceptualized as the distal output of the proposed mindfulness-to-meaning process [26]. Future
investigations should ensure the robustness of the MMT by using other measures of the pro-
posed constructs, including neurocognitive tasks and psychophysiological assays.

Second, generalizability of these results are limited due to this sample being constituted by
individuals with social anxiety disorder. It may be that the relationships observed in this study
will differ across individuals with other types of psychological disorders. Continued examina-
tion of the MMT in a range of clinical and non-clinical samples is encouraged. Also, this study
used a modified, 12-week version of MBSR to match the CBT intervention in terms of time-
in-treatment. It is not known how the MMT would map onto a standard length version of
MBSR.

Lastly, the temporal dynamics of the MMT are far from established; it is not yet known on
what timescale (e.g., seconds, minutes, hours, days, or longer) the process of mindful positive
emotion regulation unfolds. The time points studied in this investigation were predetermined
by exigencies in the parent clinical trial from which the present data are derived. In that regard,
though research by Fredrickson and colleagues suggests that positive affect may broaden the
scope of attention [83], the current analysis is unable to ascertain whether inclusion of positive
affect and attention at the other time points might have resulted in better fit indices compared
to the current established model. It is likely that the MMT might be expressed differently
within a given emotion regulatory episode as compared to its expression across numerous
emotion regulatory episodes (such as what might occur across the 12 months of data collection
in the present study). Moreover, though our aim was to model the core constructs of the MMT
with the available data, it is possible that other model specifications with fewer variables or dif-
ferent variables might have fit the data better. That said, the proposed model was the best fit-
ting of 10 alternative models tested. In addition, the temporally dynamic change process may
have differed in within-group analyses, which are empirically justified when the null hypothe-
sis of measurement invariance is rejected (See S1 File Footnote 2 for more detail). For multi-
group path modeling, >100 cases/observations per group are required [84]. In that regard, in
disaggregated multivariate path modeling efforts, the analysis was underpowered and our
MMT model did not fit the observed data well when the treatment arms were analyzed sepa-
rately (See S1 File Footnote 3 for more detail). Thus, in the present dataset the MMT model
only fit the observed data when the sample was analyzed as a whole with treatment group mod-
eled as an exogenous variable.

The MMT proposes that linkages between mindfulness and reappraisal emerge at multiple
levels of temporal resolution, in keeping with iterative process models of emotional experience
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[85] and extended process models of emotion regulation [86]. In that regard, the MMT asserts
that in the immediate wake of a stressor, attentional control and decentering attenuate nega-
tive attentional biases and maladaptive elaborative habits, allowing reappraisal to enter into
the iterative emotion regulatory process to modulate the impact of a negative event. Over
more extended periods of time, recurrently cultivating metacognitive awareness enables reflec-
tive processes to magnify the affective benefits of reappraisal and generate eudaimonic well-
being. It is possible that flexible positive emotion regulation requires initial momentary dis-
engagement from elaborative self-referential processing through mindfulness as a precursor to
more temporally-extended metacognitive reflection on the self-in-context when hedonic goals
must be balanced by eudaimonic values [87]. In that regard, new contemplative science models
suggest that metacognitive self-regulation through mindfulness may facilitate fluid reconstrual
of the implicational meaning of one’s self-concept and view of reality via decentering and
more advanced modes of existential awareness in which conceptual representations of self and
world become de-reified [43].

To unpack these questions, more research is needed to explore the MMT at different levels
of temporal resolution. Further, the MMT should be modeled through studies designed in an
a priori fashion to test the hypotheses integral to this theory. For instance, lab-based mindful-
ness inductions could be used to test the effects of mindfulness mediation on boosting perfor-
mance-based measures of reappraisal via attentional control, decentering and broadening of
awareness, the latter of which might be measured with cognitive assays like the global-local
task [88]. Or, ecological momentary assessments could be used as in recent studies [89] to
examine time-lagged relations between moment-to-moment changes in attention, decenter-
ing, broadened awareness, reappraisal, and positive affect.

The present study should be considered heuristic rather than confirmatory because this was
a post-hoc secondary data analysis modeling the MMT with existing data not originally col-
lected for this purpose. Moreover, it is not yet known whether these findings can be general-
ized beyond social anxiety disorder. Nonetheless, this study makes several novel contributions
to psychological science, including providing the first longitudinal test of proposed linkages
between core MMT components, as well as expanding understanding of core change mecha-
nisms operating during both CBT and MBSR. Though formal mindfulness meditation appears
to uniquely stimulate the mindful positive emotion regulation process by boosting decentering
and broadened awareness to a greater extent than CBT, from a transtherapeutic perspective
[90], durable positive affectivity may arise from reappraising the meaning of daily adversity, a
second-order valuation process [86] fueled by increased apperception of what is beautiful, life
affirming, or good in life—an awareness made possible by cultivating attentional capacity in
service of decentering from the varieties of mental suffering.

Supporting information

S1 File. Footnotes.
(DOCX)

Author Contributions

Conceptualization: Eric L. Garland, Adam W. Hanley, Phillipe R. Goldin, James J. Gross.
Data curation: James J. Gross.

Formal analysis: Eric L. Garland, Adam W. Hanley.

Funding acquisition: James J. Gross.

PLOS ONE | https://doi.org/10.1371/journal.pone.0187727 December 6, 2017 14/19


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0187727.s001
https://doi.org/10.1371/journal.pone.0187727

@° PLOS | ONE

Mindful positive emotion regulation

Investigation: Phillipe R. Goldin, James J. Gross.

Methodology: Eric L. Garland, Phillipe R. Goldin, James J. Gross.
Project administration: Phillipe R. Goldin, James J. Gross.
Resources: James J. Gross.

Software: Adam W. Hanley.

Supervision: Phillipe R. Goldin, James ]. Gross.

Validation: Eric L. Garland, Adam W. Hanley, James J. Gross.

Writing - original draft: Eric L. Garland, Adam W. Hanley, Phillipe R. Goldin, James J.
Gross.

Writing - review & editing: Eric L. Garland, Adam W. Hanley, Phillipe R. Goldin, James J.
Gross.

References

1. Desbordes G, Gard T, Hoge EA, Holzel BK, Kerr C, Lazar SW, et al. Moving beyond mindfulness: defin-
ing equanimity as an outcome measure in meditation and contemplative research. Mindfulness. 2015;
6: 356-372.

2. Kabat-Zinn J. Wherever you go, there you are: Mindfulness meditation in everyday life [Internet].
Hyperion; 1994. https://books.google.com/books?hl=en&Ir=&id=QnYBXIX2bPwC&oi=fnd&pg=
PR13&dg=mindfulness+seeing+things+as+they+are&ots=ibd6hrPYPa&sig=rrMvufFn_
JTWFIXWVOOWJI1j7ec

3. Shapiro SL, Carlson LE, Astin JA, Freedman B. Mechanisms of mindfulness. J Clin Psychol. 2006; 62:
373-86. https://doi.org/10.1002/jclp.20237 PMID: 16385481

4. Teasdale JD. Metacognition, mindfulness, and the modification of mood disorders. Clin Psychol Psy-
chother. 1999; 6: 146—155.

5. Garland EL, Gaylord SA, Park J. The role of mindfulness in positive reappraisal. Explore NY. 2009; 5:
37-44. https://doi.org/10.1016/j.explore.2008.10.001 PMID: 19114262

6. Kiken LG, Garland EL, Bluth K, Palsson OS, Gaylord SA. From a state to a trait: trajectories of state
mindfulness in meditation during intervention predict changes in trait mindfulness. Personal Individ Dif-
fer.2015; 81: 41-46.

7. Goyal M, Singh S, Sibinga EM, Gould NF, Rowland-Seymour A, Sharma R, et al. Meditation programs
for psychological stress and well-being: a systematic review and meta-analysis. JAMA Intern Med.
2014; 174: 357-368. https://doi.org/10.1001/jamainternmed.2013.13018 PMID: 24395196

8. Gotink RA, Chu P, Busschbach JJV, Benson H, Fricchione GL, Hunink MGM. Standardised Mindful-
ness-Based Interventions in Healthcare: An Overview of Systematic Reviews and Meta-Analyses of
RCTs. PLOS ONE. 2015; 10: e0124344. https://doi.org/10.1371/journal.pone.0124344 PMID:
25881019

9. Carmody J, Baer RA. Relationships between mindfulness practice and levels of mindfulness, medical
and psychological symptoms and well-being in a mindfulness-based stress reduction program. J Behav
Med. 2008; 31: 23—33. https://doi.org/10.1007/s10865-007-9130-7 PMID: 17899351

10. TangY-Y, Holzel BK, Posner MI. The neuroscience of mindfulness meditation. Nat Rev Neurosci.
2015; 16: 213-225. https://doi.org/10.1038/nrn3916 PMID: 25783612

11.  Goldin PR, Morrison A, Jazaieri H, Brozovich F, Heimberg R, Gross JJ. Group CBT versus MBSR for
social anxiety disorder: A randomized controlled trial. J Consult Clin Psychol. 2016; 84: 427. https://doi.
org/10.1037/ccp0000092 PMID: 26950097

12. Hanley AW, Warner AR, Dehili VM, Canto Al, Garland EL. Washing dishes to wash the dishes: Brief
instruction in an informal mindfulness practice. Mindfulness. 2015; 6: 1095-1103.

13. HOlzel BK, Lazar SW, Gard T, Schuman-Olivier Z, Vago DR, Ott U. How does mindfulness meditation
work? Proposing mechanisms of action from a conceptual and neural perspective. Perspect Psychol
Sci. 2011; 6: 537-559. https://doi.org/10.1177/1745691611419671 PMID: 26168376

14. TangY-Y, Holzel BK, Posner MI. The neuroscience of mindfulness meditation. Nat Rev Neurosci.
2015; 16: 213-225. https://doi.org/10.1038/nrn3916 PMID: 25783612

PLOS ONE | https://doi.org/10.1371/journal.pone.0187727 December 6, 2017 15/19


https://books.google.com/books?hl=en&lr=&id=QnYBXlX2bPwC&oi=fnd&pg=PR13&dq=mindfulness+seeing+things+as+they+are&ots=ibd6hrPYPa&sig=rrMvufFn_jtWfIxWV00WJI1j7ec
https://books.google.com/books?hl=en&lr=&id=QnYBXlX2bPwC&oi=fnd&pg=PR13&dq=mindfulness+seeing+things+as+they+are&ots=ibd6hrPYPa&sig=rrMvufFn_jtWfIxWV00WJI1j7ec
https://books.google.com/books?hl=en&lr=&id=QnYBXlX2bPwC&oi=fnd&pg=PR13&dq=mindfulness+seeing+things+as+they+are&ots=ibd6hrPYPa&sig=rrMvufFn_jtWfIxWV00WJI1j7ec
https://doi.org/10.1002/jclp.20237
http://www.ncbi.nlm.nih.gov/pubmed/16385481
https://doi.org/10.1016/j.explore.2008.10.001
http://www.ncbi.nlm.nih.gov/pubmed/19114262
https://doi.org/10.1001/jamainternmed.2013.13018
http://www.ncbi.nlm.nih.gov/pubmed/24395196
https://doi.org/10.1371/journal.pone.0124344
http://www.ncbi.nlm.nih.gov/pubmed/25881019
https://doi.org/10.1007/s10865-007-9130-7
http://www.ncbi.nlm.nih.gov/pubmed/17899351
https://doi.org/10.1038/nrn3916
http://www.ncbi.nlm.nih.gov/pubmed/25783612
https://doi.org/10.1037/ccp0000092
https://doi.org/10.1037/ccp0000092
http://www.ncbi.nlm.nih.gov/pubmed/26950097
https://doi.org/10.1177/1745691611419671
http://www.ncbi.nlm.nih.gov/pubmed/26168376
https://doi.org/10.1038/nrn3916
http://www.ncbi.nlm.nih.gov/pubmed/25783612
https://doi.org/10.1371/journal.pone.0187727

@° PLOS | ONE

Mindful positive emotion regulation

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Vago DR, Silbersweig DA. Self-awareness, self-regulation, and self-transcendence (S-ART): a frame-
work for understanding the neurobiological mechanisms of mindfulness. Front Hum Neurosci. 2012; 6.
Available: http://www.ncbi.nIm.nih.gov/pmc/articles/PMC3480633/

Pressman SD, Bowlin SL. Positive affect: A pathway to better physical health. Posit Emot Integrating
Light Sides Dark Sides. 2014; 183—-205.

Pressman SD, Cohen S. Does positive affect influence health? Psychol Bull. 2005; 131: 925. https://
doi.org/10.1037/0033-2909.131.6.925 PMID: 16351329

Dockray S, Steptoe A. Positive affect and psychobiological processes. Neurosci Biobehav Rev. 2010;
35: 69-75. https://doi.org/10.1016/j.neubiorev.2010.01.006 PMID: 20097225

Finan PH, Garland EL. The role of positive affect in pain and its treatment. Clin J Pain. 2015; 31: 177—
187. https://doi.org/10.1097/AJP.0000000000000092 PMID: 24751543

Segerstrom SC, Sephton SE. Optimistic Expectancies and Cell-Mediated Immunity The Role of Posi-
tive Affect. Psychol Sci. 2010; 21: 448-455. https://doi.org/10.1177/0956797610362061 PMID:
20424083

Tugade MM, Fredrickson BL. Resilient individuals use positive emotions to bounce back from negative
emotional experiences. J Pers Soc Psychol. 2004; 86: 320—-333. https://doi.org/10.1037/0022-3514.86.
2.320 PMID: 14769087

King LA, Hicks JA, Krull JL, Del Gaiso AK. Positive affect and the experience of meaning in life. J Pers
Soc Psychol. 2006; 90: 179-196. https://doi.org/10.1037/0022-3514.90.1.179 PMID: 16448317

Zilioli S, Slatcher RB, Ong AD, Gruenewald TL. Purpose in life predicts allostatic load ten years later. J
Psychosom Res. 2015; 79: 451-457. https://doi.org/10.1016/j.jpsychores.2015.09.013 PMID:
26526322

Fredrickson BL, Grewen KM, Coffey KA, Algoe SB, Firestine AM, Arevalo JM, et al. A functional geno-
mic perspective on human well-being. Proc Natl Acad Sci. 2013; 110: 13684—13689. https://doi.org/10.
1073/pnas.1305419110 PMID: 23898182

Garland EL, Farb NA, Goldin PR, Fredrickson BL. Mindfulness Broadens Awareness and Builds Eudai-
monic Meaning: A Process Model of Mindful Positive Emotion Regulation. Psychol Ing. 2015; 26: 293—
314. https://doi.org/10.1080/1047840X.2015.1064294 PMID: 27087765

Garland EL, Farb NA, Goldin PR, Fredrickson BL. Mindfulness Broadens Awareness and Builds Eudai-
monic Meaning: A Process Model of Mindful Positive Emotion Regulation. Psychol Ing. 2015; 26: 293—
314. https://doi.org/10.1080/1047840X.2015.1064294 PMID: 27087765

Garland EL, Farb NA, Goldin PR, Fredrickson BL. The Mindfulness-to-Meaning Theory: Extensions,
Applications, and Challenges at the Attention—Appraisal-Emotion Interface. Psychol Ing. 2015; 26:
377-387. https://doi.org/10.1080/1047840X.2015.1092493

Hopfinger JB, Buonocore MH, Mangun GR. The neural mechanisms of top-down attentional control.
Nat Neurosci. 2000; 3: 284-291. https://doi.org/10.1038/72999 PMID: 10700262

Ruocco AC, Direkoglu E. Delineating the contributions of sustained attention and working memory to
individual differences in mindfulness. Personal Individ Differ. 2013; 54: 226—230. https://doi.org/10.
1016/j.paid.2012.08.037

Schmertz SK, Anderson PL, Robins DL. The relation between self-report mindfulness and performance
on tasks of sustained attention. J Psychopathol Behav Assess. 2009; 31: 60—66.

Garland EL, Boettiger CA, Gaylord S, Chanon VW, Howard MO. Mindfulness is inversely associated
with alcohol attentional bias among recovering alcohol-dependent adults. Cogn Ther Res. 2011; 1-10.

Lutz A, Slagter HA, Dunne JD, Davidson RJ. Attention regulation and monitoring in meditation. Trends
Cogn Sci. 2008; 12: 163-9. https://doi.org/10.1016/j.tics.2008.01.005 PMID: 18329323

MacLean KA, Ferrer E, Aichele SR, Bridwell DA, Zanesco AP, Jacobs TL, et al. Intensive meditation
training improves perceptual discrimination and sustained attention. Psychol Sci. 2011; 21: 829-39.

Valentine ER, Sweet PLG. Meditation and attention: A comparison of the effects of concentrative and
mindfulness meditation on sustained attention. Ment Health Relig Cult. 1999; 2: 59-70. https://doi.org/
10.1080/13674679908406332

van den Hurk PAM, Giommi F, Gielen SC, Speckens AEM, Barendregt HP. Greater efficiency in atten-
tional processing related to mindfulness meditation. Q J Exp Psychol. 2010; 63: 1168—1180. https://doi.
org/10.1080/17470210903249365

Jha A, Krompinger J, Baime M. Mindfulness training modifies subsystems of attention. Cogn Affect
Behav Neurosci. 2007; 7: 109-119. PMID: 17672382

Garland EL, Howard MO. Mindfulness-oriented recovery enhancement reduces pain attentional bias in
chronic pain patients. Psychother Psychosom. 2013; 82: 311-318. hitps://doi.org/10.1159/000348868
PMID: 23942276

PLOS ONE | https://doi.org/10.1371/journal.pone.0187727 December 6, 2017 16/19


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3480633/
https://doi.org/10.1037/0033-2909.131.6.925
https://doi.org/10.1037/0033-2909.131.6.925
http://www.ncbi.nlm.nih.gov/pubmed/16351329
https://doi.org/10.1016/j.neubiorev.2010.01.006
http://www.ncbi.nlm.nih.gov/pubmed/20097225
https://doi.org/10.1097/AJP.0000000000000092
http://www.ncbi.nlm.nih.gov/pubmed/24751543
https://doi.org/10.1177/0956797610362061
http://www.ncbi.nlm.nih.gov/pubmed/20424083
https://doi.org/10.1037/0022-3514.86.2.320
https://doi.org/10.1037/0022-3514.86.2.320
http://www.ncbi.nlm.nih.gov/pubmed/14769087
https://doi.org/10.1037/0022-3514.90.1.179
http://www.ncbi.nlm.nih.gov/pubmed/16448317
https://doi.org/10.1016/j.jpsychores.2015.09.013
http://www.ncbi.nlm.nih.gov/pubmed/26526322
https://doi.org/10.1073/pnas.1305419110
https://doi.org/10.1073/pnas.1305419110
http://www.ncbi.nlm.nih.gov/pubmed/23898182
https://doi.org/10.1080/1047840X.2015.1064294
http://www.ncbi.nlm.nih.gov/pubmed/27087765
https://doi.org/10.1080/1047840X.2015.1064294
http://www.ncbi.nlm.nih.gov/pubmed/27087765
https://doi.org/10.1080/1047840X.2015.1092493
https://doi.org/10.1038/72999
http://www.ncbi.nlm.nih.gov/pubmed/10700262
https://doi.org/10.1016/j.paid.2012.08.037
https://doi.org/10.1016/j.paid.2012.08.037
https://doi.org/10.1016/j.tics.2008.01.005
http://www.ncbi.nlm.nih.gov/pubmed/18329323
https://doi.org/10.1080/13674679908406332
https://doi.org/10.1080/13674679908406332
https://doi.org/10.1080/17470210903249365
https://doi.org/10.1080/17470210903249365
http://www.ncbi.nlm.nih.gov/pubmed/17672382
https://doi.org/10.1159/000348868
http://www.ncbi.nlm.nih.gov/pubmed/23942276
https://doi.org/10.1371/journal.pone.0187727

@° PLOS | ONE

Mindful positive emotion regulation

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Vago DR, Nakamura Y. Selective Attentional Bias Towards Pain-Related Threat in Fibromyalgia: Pre-
liminary Evidence for Effects of Mindfulness Meditation Training. Cogn Ther Res. 2011; 1-14.

Fresco DM, Segal ZV, Buis T, Kennedy S. Relationship of posttreatment decentering and cognitive
reactivity to relapse in major depression. J Consult Clin Psychol. 2007; 75: 447-55. https://doi.org/10.
1037/0022-006X.75.3.447 PMID: 17563161

Bernstein A, Hadash Y, Lichtash Y, Tanay G, Shepherd K, Fresco DM. Decentering and Related Con-
structs: A Critical Review and Metacognitive Processes Model. Perspect Psychol Sci. 2015; 10: 599—
617. https://doi.org/10.1177/1745691615594577 PMID: 26385999

Sauer S, Baer RA. Mindfulness and decentering as mechanisms of change in mindfulness-and accep-
tance-based interventions. Assess Mindfulness Accept Process Clients lllum Theory Pract Change.
2010; 25-50.

Nelson TO, Stuart RB, Howard C, Crowley M. Metacognition and clinical psychology: A preliminary
framework for research and pratice. Clin Psychol Psychother. 1999; 6: 73-79.

Dorjee D. Defining Contemplative Science: The Metacognitive Self-Regulatory Capacity of the Mind,
Context of Meditation Practice and Modes of Existential Awareness. Front Psychol. 2016; 7. https://doi.
0rg/10.3389/fpsyg.2016.01788 PMID: 27909417

Teasdale JD, Moore RG, Hayhurst H, Pope M, Williams S, Segal ZV. Metacognitive awareness and
prevention of relapse in depression: empirical evidence. J Consult Clin Psychol. 2002; 70: 275-87.
PMID: 11952186

Feldman G, Greeson J, Senville J. Differential effects of mindful breathing, progressive muscle relaxa-
tion, and loving-kindness meditation on decentering and negative reactions to repetitive thoughts.
Behav Res Ther. 2010; 48: 1002—1011. https://doi.org/10.1016/j.brat.2010.06.006 PMID: 20633873

Jankowski T, Holas P. Metacognitive model of mindfulness. Conscious Cogn. 2014; 28: 64—80. https://
doi.org/10.1016/j.concog.2014.06.005 PMID: 25038535

Lazarus R, Folkman S. Stress, appraisal, and coping. New York: Springer; 1984.

Fustos J, Gramann K, Herbert BM, Pollatos O. On the embodiment of emotion regulation: interoceptive
awareness facilitates reappraisal. Soc Cogn Affect Neurosci. 2013; 8: 911-917. https://doi.org/10.
1093/scan/nss089 PMID: 22933520

Kever A, Pollatos O, Vermeulen N, Grynberg D. Interoceptive sensitivity facilitates both antecedent-
and response-focused emotion regulation strategies. Personal Individ Differ. 2015; 87: 20-23. https://
doi.org/10.1016/j.paid.2015.07.014

Manera V, Samson AC, Pehrs C, Lee |A, Gross JJ. The eyes have it: The role of attention in cognitive reap-
praisal of social stimuli. Emotion. 2014; 14: 833-839. https://doi.org/10.1037/a0037350 PMID: 25046244

Chan MW, Ho SM, Tedeschi RG, Leung CW. The valence of attentional bias and cancer-related rumi-
nation in posttraumatic stress and posttraumatic growth among women with breast cancer. Psychoon-
cology. 2011; 20: 544-552. https://doi.org/10.1002/pon.1761 PMID: 20878854

Labelle LE, Lawlor-Savage L, Campbell TS, Faris P, Carlson LE. Does self-report mindfulness mediate
the effect of Mindfulness-Based Stress Reduction (MBSR) on spirituality and posttraumatic growth in
cancer patients? J Posit Psychol. 2015; 10: 153—-166.

Wadlinger HA, Isaacowitz DM. Fixing our focus: training attention to regulate emotion. Soc Psychol
Rev. 2010; 15: 75-102.

Gross JJ, John OP. Individual differences in two emotion regulation processes: implications for affect,
relationships, and well-being. J Soc Psychol. 2003; 85: 348—62.

Shiota MN, Levenson RW. Turn down the volume or change the channel? Emotional effects of
detached versus positive reappraisal. J Pers Soc Psychol. 2012; 103: 416. https://doi.org/10.1037/
20029208 PMID: 22746676

Brewer JA, Elwafi HM, Davis JH. Craving to quit: Psychological models and neurobiological mecha-
nisms of mindfulness training as treatment for addictions. Psychol Addict Behav. 2013; 27: 366. https://
doi.org/10.1037/a0028490 PMID: 22642859

Hanley AW, Garland EL. Dispositional mindfulness co-varies with self-reported positive reappraisal.
Personal Individ Differ. 2014; 66: 146—-152.

Huston DC, Garland EL, Farb NA. Mechanisms of Mindfulness in Communication Training. J Appl Com-
mun Res. 2011; 39: 406—421.

Jones SM, Hansen W. The Impact of Mindfulness on Supportive Communication Skills: Three Explor-
atory Studies. Mindfulness. 2014; 6: 1115-1128. https://doi.org/10.1007/s12671-014-0362-7

Garland EL, Hanley A, Farb NA, Froeliger B. State mindfulness during meditation predicts enhanced
cognitive reappraisal. Mindfulness. 2015; 6: 234-242. hitps://doi.org/10.1007/s12671-013-0250-6
PMID: 26085851

PLOS ONE | https://doi.org/10.1371/journal.pone.0187727 December 6, 2017 17/19


https://doi.org/10.1037/0022-006X.75.3.447
https://doi.org/10.1037/0022-006X.75.3.447
http://www.ncbi.nlm.nih.gov/pubmed/17563161
https://doi.org/10.1177/1745691615594577
http://www.ncbi.nlm.nih.gov/pubmed/26385999
https://doi.org/10.3389/fpsyg.2016.01788
https://doi.org/10.3389/fpsyg.2016.01788
http://www.ncbi.nlm.nih.gov/pubmed/27909417
http://www.ncbi.nlm.nih.gov/pubmed/11952186
https://doi.org/10.1016/j.brat.2010.06.006
http://www.ncbi.nlm.nih.gov/pubmed/20633873
https://doi.org/10.1016/j.concog.2014.06.005
https://doi.org/10.1016/j.concog.2014.06.005
http://www.ncbi.nlm.nih.gov/pubmed/25038535
https://doi.org/10.1093/scan/nss089
https://doi.org/10.1093/scan/nss089
http://www.ncbi.nlm.nih.gov/pubmed/22933520
https://doi.org/10.1016/j.paid.2015.07.014
https://doi.org/10.1016/j.paid.2015.07.014
https://doi.org/10.1037/a0037350
http://www.ncbi.nlm.nih.gov/pubmed/25046244
https://doi.org/10.1002/pon.1761
http://www.ncbi.nlm.nih.gov/pubmed/20878854
https://doi.org/10.1037/a0029208
https://doi.org/10.1037/a0029208
http://www.ncbi.nlm.nih.gov/pubmed/22746676
https://doi.org/10.1037/a0028490
https://doi.org/10.1037/a0028490
http://www.ncbi.nlm.nih.gov/pubmed/22642859
https://doi.org/10.1007/s12671-014-0362-7
https://doi.org/10.1007/s12671-013-0250-6
http://www.ncbi.nlm.nih.gov/pubmed/26085851
https://doi.org/10.1371/journal.pone.0187727

@° PLOS | ONE

Mindful positive emotion regulation

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Sloan MO, Reynolds EH. In the Moment: Investigating the Effects of a Mindfulness Treatment on Reap-
praisal of Sad Film Clips. 2016; http://arminda.whitman.edu/cgi/viewcontent.cgi?article=1269&context=
theses

Teasdale JD, Segal Z, Williams JMG. How does cognitive therapy prevent depressive relapse and why
should attentional control (mindfulness) training help? Behav Res Ther. 1995; 33: 25-39. https://doi.
org/10.1016/0005-7967(94)E0011-7 PMID: 7872934

Teasdale JD, Chaskalson M. How does mindfulness transform suffering? |l: the transformation of duk-
kha. Contemp Buddhism. 2011; 12: 103—124. http://dx.doi.org/10.1080/14639947.2011.564826

Garland EL, Kiken LG, Faurot K, Palsson O, Gaylord SA. Upward Spirals of Mindfulness and Reap-
praisal: Testing the Mindfulness-to-Meaning Theory with Autoregressive Latent Trajectory Modeling.
Cogn Ther Res. 2016; 1-12. https://doi.org/10.1007/s10608-016-9768-y

Garland EL, Thielking P, Thomas EA, Coombs M, White S, Lombardi J, et al. Linking dispositional mind-
fulness and positive psychological processes in cancer survivorship: a multivariate path analytic test of
the mindfulness-to-meaning theory. Psychooncology. 2016; Available: http://onlinelibrary.wiley.com/
doi/10.1002/pon.4065/pdf

Kabat-Zinn J. An outpatient program in behavioral medicine for chronic pain patients based on the prac-
tice of mindfulness meditation: Theoretical consideratoins and preliminary results. Gen Hosp Psychia-
try. 1982; 4: 33—47. PMID: 7042457

Heimberg RG, Becker RE. Cognitive-behavioral group therapy for social phobia: Basic mechanisms
and clinical applications. N'Y Guilford. 2002;

Derryberry D, Reed MA. Anxiety-related attentional biases and their regulation by attentional control. J
Abnorm Psychol. 2002; 111: 225. PMID: 12003445

Baer RA, Smith GT, Hopkins J, Krietemeyer J, Toney L. Using self-report assessment methods to
explore facets of mindfulness. Assessment. 2006; 13: 27—45. https://doi.org/10.1177/
1073191105283504 PMID: 16443717

Baer RA, Smith GT, Lykins E, Button D, Krietemeyer J, Sauer S, et al. Construct validity of the five facet
mindfulness questionnaire in meditating and nonmeditating samples. Assessment. 2008; 15: 329-342.
https://doi.org/10.1177/1073191107313003 PMID: 18310597

Di Francesco SA, Simione L, Lopez-Ramén MF, Belardinelli MO, Lupiafiez J, Raffone A. Dispositional
mindfulness facets predict the efficiency of attentional networks. Mindfulness. 2017; 1-9.

Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and comparing indirect
effects in multiple mediator models. Behav Res Methods. 2008; 40: 879-891. PMID: 18697684

Turner JA, Anderson ML, Balderson BH, Cook AJ, Sherman KJ, Cherkin DC. Mindfulness-based stress
reduction and cognitive behavioral therapy for chronic low back pain: similar effects on mindfulness, cat-
astrophizing, self-efficacy, and acceptance in a randomized controlled trial. Pain. 2016; 157: 2434—
2444 https://doi.org/10.1097/j.pain.0000000000000635 PMID: 27257859

Spears CA, Hedeker D, Li L, Wu C, Anderson NK, Houchins SC, et al. Mechanisms underlying mindful-
ness-based addiction treatment versus cognitive behavioral therapy and usual care for smoking cessa-
tion. J Consult Clin Psychol. 2017; Available: https://www.ncbi.nim.nih.gov/pubmed/28650195

Hayes-Skelton S, Graham J. Decentering as a Common Link among Mindfulness, Cognitive Reap-
praisal, and Social Anxiety. Behav Cogn Psychother. 2013; 41: 317-328. https://doi.org/10.1017/
S51352465812000902 PMID: 23218023

Garland EL, Fredrickson BL, Kring AM, Johnson DP, Meyer PS, Penn DL. Upward spirals of positive
emotions counter downward spirals of negativity: Insights from the broaden-and-build theory and affec-
tive neuroscience on the treatment of emotion dysfunctions and deficits in psychopathology. Clin Psy-
chol Rev. 2010; 30: 849-864. https://doi.org/10.1016/j.cpr.2010.03.002 PMID: 20363063

Garland EL. Mindfulness-Oriented Recovery Enhancement for Addiction, Stress, and Pain. Washing-
ton, D.C.: NASW Press; 2013.

Garland EL. Restructuring reward processing with Mindfulness-Oriented Recovery Enhancement:
novel therapeutic mechanisms to remediate hedonic dysregulation in addiction, stress, and pain. Ann N
Y Acad Sci. 2016; 1373: 25-37. https://doi.org/10.1111/nyas.13034 PMID: 27037786

Garland EL, Roberts-Lewis A, Tronnier CD, Graves R, Kelley K. Mindfulness-Oriented Recovery
Enhancement versus CBT for co-occurring substance dependence, traumatic stress, and psychiatric
disorders: Proximal outcomes from a pragmatic randomized trial. Behav Res Ther. 2016; 77: 7-16.
https://doi.org/10.1016/j.brat.2015.11.012 PMID: 26701171

Garland EL, Manusov EG, Froeliger B, Kelly A, Williams JM, Howard MO. Mindfulness-oriented recov-
ery enhancement for chronic pain and prescription opioid misuse: Results from an early-stage random-
ized controlled trial. J Consult Clin Psychol. 2014; 82: 448. https://doi.org/10.1037/a0035798 PMID:
24491075

PLOS ONE | https://doi.org/10.1371/journal.pone.0187727 December 6, 2017 18/19


http://arminda.whitman.edu/cgi/viewcontent.cgi?article=1269&context=theses
http://arminda.whitman.edu/cgi/viewcontent.cgi?article=1269&context=theses
https://doi.org/10.1016/0005-7967(94)E0011-7
https://doi.org/10.1016/0005-7967(94)E0011-7
http://www.ncbi.nlm.nih.gov/pubmed/7872934
http://dx.doi.org/10.1080/14639947.2011.564826
https://doi.org/10.1007/s10608-016-9768-y
http://onlinelibrary.wiley.com/doi/10.1002/pon.4065/pdf
http://onlinelibrary.wiley.com/doi/10.1002/pon.4065/pdf
http://www.ncbi.nlm.nih.gov/pubmed/7042457
http://www.ncbi.nlm.nih.gov/pubmed/12003445
https://doi.org/10.1177/1073191105283504
https://doi.org/10.1177/1073191105283504
http://www.ncbi.nlm.nih.gov/pubmed/16443717
https://doi.org/10.1177/1073191107313003
http://www.ncbi.nlm.nih.gov/pubmed/18310597
http://www.ncbi.nlm.nih.gov/pubmed/18697684
https://doi.org/10.1097/j.pain.0000000000000635
http://www.ncbi.nlm.nih.gov/pubmed/27257859
https://www.ncbi.nlm.nih.gov/pubmed/28650195
https://doi.org/10.1017/S1352465812000902
https://doi.org/10.1017/S1352465812000902
http://www.ncbi.nlm.nih.gov/pubmed/23218023
https://doi.org/10.1016/j.cpr.2010.03.002
http://www.ncbi.nlm.nih.gov/pubmed/20363063
https://doi.org/10.1111/nyas.13034
http://www.ncbi.nlm.nih.gov/pubmed/27037786
https://doi.org/10.1016/j.brat.2015.11.012
http://www.ncbi.nlm.nih.gov/pubmed/26701171
https://doi.org/10.1037/a0035798
http://www.ncbi.nlm.nih.gov/pubmed/24491075
https://doi.org/10.1371/journal.pone.0187727

@° PLOS | ONE

Mindful positive emotion regulation

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Davis KM, Lau MA, Cairns DR. Development and preliminary validation of a trait version of the Toronto
Mindfulness Scale. J Cogn Psychother. 2009; 23: 185-197.

Hadash Y, Lichtash Y, Bernstein A. Measuring Decentering and Related Constructs: Capacity and Limi-
tations of Extant Assessment Scales. Mindfulness. 2017; 1-15.

Fredrickson BL, Branigan C. Positive emotions broaden the scope of attention and thought-action rep-
ertoires. Cogn Emot. 2005; 19: 313-332. https://doi.org/10.1080/02699930441000238 PMID:
21852891

Kline RB. Principles and practice of structural equation modeling. New York: Guilford; 2005.

Cunningham WA, Zelazo PD, Packer DJ, Van Bavel JJ. The iterative reprocessing model: A multilevel
framework for attitudes and evaluation. Soc Cogn. 2007; 25: 736—760.

Gross JJ. Emotion regulation: Current status and future prospects. Psychol Inqg. 2015; 26: 1-26.

Mennin DS, Fresco DM. Advancing Emotion Regulation Perspectives on Psychopathology: The Chal-
lenge of Distress Disorders. Psychol Ing. 2015; 26: 80-92. https://doi.org/10.1080/1047840X.2015.
969624 PMID: 27917029

Navon D. Forest before trees: The precedence of global features in visual perception. Cognit Psychol.
1977;9: 353-383.

Shoham A, Goldstein P, Oren R, Spivak D, Bernstein A. Decentering in the Process of Cultivating Mind-
fulness: An Experience-Sampling Study in Time and Context. J Consult Clin Psychol. 2017; 85: 123—
134. https://doi.org/10.1037/ccp0000154 PMID: 28134540

Greeson J, Garland EL, Black D. Mindfulness: a transtherapeutic approach for transdiagnostic mental
processes. Wiley Blackwell Handb Mindfulness. 2014; 531-562.

PLOS ONE | https://doi.org/10.1371/journal.pone.0187727 December 6, 2017 19/19


https://doi.org/10.1080/02699930441000238
http://www.ncbi.nlm.nih.gov/pubmed/21852891
https://doi.org/10.1080/1047840X.2015.969624
https://doi.org/10.1080/1047840X.2015.969624
http://www.ncbi.nlm.nih.gov/pubmed/27917029
https://doi.org/10.1037/ccp0000154
http://www.ncbi.nlm.nih.gov/pubmed/28134540
https://doi.org/10.1371/journal.pone.0187727

