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Abstract
Background: Understanding how cognitive processes are naturally used by untrained
individuals in the moment to cope with difficult thoughts may help inform effective and efficient
interventions.
Methods: This study investigated self-reported naturalistic use of two evidence-based processes,
cognitive restructuring and cognitive defusion, in an untrained, predominantly White female
college student sample (n = 194) through ecological momentary assessments over seven days.
Results: Cognitive restructuring and defusion had a large positive relationship. Both processes
were also positively associated with increased momentary use of suppression and distraction.
Only momentary defusion was associated with decreased rumination and negative affect at the
same timepoint, while both defusion and restructuring were associated with positive affect and
increased values progress at the same timepoint. Momentary defusion predicted later values
progress, but only among those with low distress.
Conclusions: Overall, results suggest that both cognitive restructuring and cognitive defusion
are used in a nonclinical, untrained population, that both processes are overall beneficial when
used in the moment, and that defusion may be particularly relevant to certain aims such as lower
rumination or values progress across time points. Replication among clinical and more diverse
populations is needed.
Keywords: ecological momentary assessment, experience sampling, cognitive restructuring,

cognitive defusion, rumination
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Effects of Cognitive Restructuring and Defusion for Coping with Difficult Thoughts in a
Predominantly White Female College Student Sample

Distressing and maladaptive cognitive patterns are a major feature of many psychological
disorders (American Psychiatric Association, 2013) and are also common in nonclinical
populations (e.g., Cash et al., 2004; Dupuy et al., 2001). Understanding and fostering cognitive
processes that help individuals to effectively cope with distressing thoughts is a defining feature
of cognitive behavioral therapies. Recently, there has been growing interest in a process-based
therapy framework, in which identifying evidence-based processes of change, including
cognitive processes, that can reliably be engaged to help alleviate human suffering is considered
the core question in clinical psychology (Hofmann & Hayes, 2018). If psychological
interventions can reliably foster cognitive processes that help individuals to effectively cope with
a broad range of distressing thoughts, they can alleviate suffering and support adaptive
functioning.

Multiple cognitive processes have been proposed as important processes of change,
including cognitive restructuring and cognitive defusion. Cognitive restructuring is defined as an
active process of identifying, evaluating, and altering maladaptive thoughts such that they are
more accurate or useful (Clark, 2013). Cognitive defusion is defined as a method of altering the
function of thoughts, by increasing one’s awareness of thoughts as thoughts rather than as
representations of reality, such that thoughts have less rigid control over one’s behavior (Hayes
et al., 2006). There is some debate about how distinct these two processes are, but generally,
cognitive restructuring focuses on altering the content of one’s thoughts, while cognitive
defusion focuses on altering one’s relationship to thoughts (Arch & Craske, 2008). A person who

has the thought “I’m ugly” could respond in the moment by using restructuring (e.g., challenging
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whether this thought is accurate and generating alternative thoughts such as ‘Actually, I like how
my hair looks right now’ instead), defusion (e.g., acknowledging this thought as a thought, and
still choosing to wear the same outfit or do a social activity), or potentially both methods. The
utility of cognitive restructuring and cognitive defusion for mental health is supported by global
correlations in self-report measures (Aldao & Nolen-Hoeksema, 2010; Krafft et al., 2019),
laboratory studies (Deacon et al., 2011; Levin et al., 2012), and clinical trials (Levin, Haeger, et
al., 2018; Wampold et al., 2002), and both processes have some initial support as mediators of
therapeutic change (Arch et al., 2012; Smits et al., 2013; Zettle et al., 2011).

While both processes have strong research support overall, much less is known about
how they are used in ecologically valid contexts (i.e., as people go about their daily lives and
experience a range of challenging thoughts across different situations). Understanding the effects
of these processes when spontaneously employed in real life may help to identify whether and
for what purposes these processes are beneficial. Research on cognitive reappraisal in daily life
suggests it may lead to greater positive affect (Brans et al., 2013; Brockman et al., 2016) and
help buffer the impact of negative events (Doorley & Kashdan, 2021); however, the effects of
reappraisal are often variable depending on factors such as age (Brockman et al., 2016), level of
symptoms (Farmer & Kashdan, 2012), and type of situation (Haines et al., 2016). Moreover,
studies have largely assessed the construct of cognitive reappraisal (i.e., changing thinking in
order to alter mood broadly; McRae et al., 2012) rather than the more specific process of
cognitive restructuring (i.e., evaluating and altering maladaptive thoughts to make them more
adaptive; Clark, 2013). There is very little research on cognitive defusion in daily life, but one
study found it to be related to less avoidant coping and more approach coping (Donald et al.,

2017). Assessing the use of these two theoretically distinct coping strategies in combination, and
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across a range of relevant outcomes, can help clarify their utility. If individuals already use
cognitive restructuring and/or cognitive defusion to help address unwanted thoughts effectively
prior to intervention, therapists may be able to leverage and generalize these existing skills to
foster therapeutic change. However, if individuals do not use these processes, or use them in a
counterproductive way, it may be more important to teach these processes in a ground-up
manner. In sum, characterizing and evaluating the naturalistic use of cognitive coping processes
in the moment may help inform effective and efficient psychological interventions.

Several specific aspects of naturalistic use of cognitive processes merit investigation.
First, it is unclear if cognitive defusion and restructuring are used as relatively unique strategies,
or in combination with other coping strategies. In particular, individuals may use these strategies
as an alternative to, or alongside, strategies that are often considered maladaptive or control-
oriented such as rumination, thought suppression, and distraction. In addition, cognitive coping
strategies may have different effects for different outcomes; historically, the literature on
cognitive restructuring has focused on altering affect, while the literature on cognitive defusion
has focused on encouraging valued living (Arch & Craske, 2008), although effects of
interventions incorporating these processes are often similar (Twohig & Levin, 2017).
Examining the effects of these strategies on a range of outcomes may help to clarify whether
they are distinct in terms of naturalistic effects.

Therefore, this study investigated the use of two cognitive processes, cognitive
restructuring and cognitive defusion, in an unscreened, untrained population. Specifically, we
sought to evaluate 1) how commonly these processes were engaged in dealing with unwanted
thoughts, 2) their relationships to putatively maladaptive cognitive processes, and 3) their

relationships with psychological outcomes cross-sectionally and across time points.
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Methods
Participants

This study was approved by the Institutional Review Board at the authors’ institution and
all participants gave their informed consent. Participants (n = 194) were college students who
received research participation credit through undergraduate courses. Inclusion criteria were
being a student at the authors’ university, being 18 years of age or older, and owning an iPhone
or Android; there were no additional exclusion criteria. Participants were recruited through the
university’s research participation platform and received up to 4 research credits, one each for
completing baseline and post surveys, responding to at least 25% of EMA surveys, and
responding to at least 75% of EMA surveys.

Participants were largely female (71.13%), White (95.88%) and young (M = 21.81 years,
SD =14.79; see Table 1 for full participant demographics). Aggregating across race and
ethnicity, 91.24% of participants were non-Hispanic White. Although the sample was not
screened for psychological symptoms, 46.91% exceeded the cutoff of 3+ on the General Health
Questionnaire-12 (GHQ-12) indicating a possible psychological disorder (Goldberg et al., 1997).
Procedures

All study procedures were completed online. Following an initial screening for eligibility
that assessed inclusion criteria, participants provided consent through an online informed consent
form, then completed a baseline survey, both hosted on the Qualtrics survey platform. At the end
of this survey, they were given instructions to download and begin responding to the LifeData
app, used for ecological momentary assessment (EMA) data collection. The LifeData app is a
platform that allows researchers to administer repeated surveys directly to users’ phones (i10S
and Android) at specified intervals. The app was free for participants to download; however,

researchers paid for a subscription to administer this study using the app. This app provided push
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notifications to participants’ phones asking them to respond to a set of EMA questions, four
times per day over seven days, between 10am and 10pm. Notifications were sent randomly
within 3-hour blocks within those times (10AM-1PM, 1PM-4PM, 4PM-7PM, and 7PM-10PM;
and 30 minutes apart at minimum). Participants were allowed 15 minutes to respond to each
notification. Prior to answering the EMA questions, participants were asked to consider any
recent experiences with “challenging or negative thoughts™ (full instructions are listed below).
All participants were sent one reminder email encouraging continued responding two days after
downloading the app; additional reminders were sent every two days if their response rate was
low.
EMA Measures
Positive and Negative Affect

Participants were asked to rate 8 emotions, 4 positive (content, relaxed, enthusiastic, and
joyful) and 4 negative (anxious, angry, sad and ashamed). Participants were asked to rate how
much they felt each emotion “right now” from 1 (very slightly or not at all) to 5 (extremely), and
positive affect (PA) and negative affect (NA) scores were calculated as the mean of the four
relevant items. These items have been used in past research (Kashdan & Farmer, 2014), with one
NA item changed from sluggish to ashamed to be more relevant to this investigation on the
impact of unwanted thoughts.
Momentary Values Progress

Three items asked about momentary progress toward values: “Since the last prompt...1)
were you able to do what matters to you? 2) how content were you with the amount and types of
things you did? 3) were your actions in line with the kind of person you want to be?” Items were

rated from 1 (not at all) to 5 (very much) and a total sum score was computed. These items have
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been used in previous EMA research (Levin, Krafft, et al., 2018). Internal consistency was good
for these three items (o = .85).
Instructions

Prior to completing the following measures of cognitive processes, participants were
given these instructions: “Take a moment to think about any challenging or negative thoughts
that have come up for you since the last prompt. Keep these thoughts in mind while answering
the remaining questions.”
Restructuring

Two novel items asked about the momentary use of cognitive restructuring: “Since the
last prompt, how much did you...1) challenge the accuracy of your thoughts? 2) try to think
more realistic or helpful thoughts?” Items were developed based on the Reappraisal subscale of
the Thought Control Questionnaire (TCQ; Wells & Davies, 1994). These items were rated from
1 (not at all) to 5 (very much) and averaged to generate a total momentary restructuring score.
These items had adequate internal consistency (o = .71).
Defusion

Two items asked about momentary cognitive defusion: “Since the last prompt, how much
did you...1) recognize that your thoughts are just thoughts? 2) recognize that thoughts aren’t
facts?” These items were newly developed by our lab with reference to two validated measures
of cognitive fusion, the Cognitive Fusion Questionnaire (CFQ; Gillanders et al., 2014) and
Decentering subscale of the Experiences Questionnaire (Fresco et al., 2007). These items were
also rated from 1 (not at all) to 5 (very much) and averaged to generate a total momentary
defusion score. Internal consistency was adequate for these items (a = .85).

Thought Suppression, Rumination, and Distraction
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One item each asked about momentary thought suppression (“Since the last prompt, how
much did you try not to think about certain things?”), rumination (“Since the last prompt, how
much did you think over and over your problems?”), and distraction (“Since the last prompt, how
much did you do things to distract from negative thoughts and feelings?”). These items have
been used in previous EMA research (Levin, Krafft, et al., 2018). Each was rated from 1 (not at
all) to 5 (very much).

Analysis Plan

Potential predictors of missing EMA surveys (age, gender, race, ethnicity, and baseline
GHQ, CFQ, and TCQ-R scores) were evaluated as to whether they significantly predicted
missingness in a series of binomial generalized mixed-effects models including random
intercepts at the participant level. Any significant predictors identified at this stage would be
included as covariates in subsequent regressions.

The construct validity of the defusion and restructuring items was assessed in terms of 1)
associations with theoretically related, validated self-report measures and 2) factor loadings in an
exploratory factor analysis with oblimin rotation allowing factors to correlate.

The frequency with which participants employed cognitive coping strategies was
evaluated by calculating average values within each participant, then averaging across
participants, based on available observations (i.e., no imputation was used).

Due to the nested nature of the data (i.e., many observations per participant), multilevel
models (MLMs; also called mixed-effects models) were used to evaluate all subsequent study
hypotheses. Models employed random intercepts (which model between-participant differences
on the outcome) and random slopes (which model between-participant differences in slope of the

outcome variable over the one-week study period). Models employed the restricted maximum



EFFECTS OF RESTRUCTURING AND DEFUSION IN DAILY LIFE 10

likelihood approach to estimation. MLMs use all available information (i.e., no listwise deletion)
and allow for accurate estimates of model parameters when data are missing at random (Kwok et
al., 2008). MLM regression coefficients were standardized in order to provide an estimate of
effect size (Lorah, 2018). All analyses were conducted with R statistical software (R Core Team,
2018). p-values were generated using the ImerTest package (Kuznetsova et al., 2017), which has
demonstrated appropriate rates of Type | error (Luke, 2017).

First, an MLM was used to estimate the association between momentary defusion and
momentary restructuring (note that the predictor and outcome are arbitrary in this model). Next,
a series of six separate models estimated the associations between momentary defusion or
momentary restructuring and three other cognitive processes (thought suppression, rumination,
and distraction).

Subsequently, a series of three MLMs was used to evaluate whether momentary
restructuring and defusion were associated with momentary NA, PA, and progress toward
personal values within the same timepoint. Finally, another series of three MLMs evaluated
whether momentary restructuring and defusion predicted momentary NA, PA, and progress
toward personal values at the next timepoint (t+1), controlling for the same outcome at the
previous timepoint (t).

As nearly half of the sample met the cutoff for a potential psychological disorder,
exploratory analyses were conducted repeating the analyses above in two subgroups, high
distress (n = 91) and low distress (n = 103) based on the GHQ-12 cutoff of 3 (Goldberg et al.,
1997).

Given the potential for highly correlated predictors, the variance inflation factor (VIF)

was calculated for models with multiple predictors to check for problematic multicollinearity.
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Although there is no consensus on a VIF cutoff, VIFs are considered problematic around the
range of 5-10 or higher (Stine, 1995).
Results

A small number of participants (n = 6, 3.09%) never downloaded the EMA app. In total,
participants responded to 2868 of 5003 EMA sessions (57.33%, an average of 14.78 responses
per participant). Two participants withdrew from the study, both five days after downloading the
app; however, their available data was retained for analyses. All outcome variables were
inspected for skewness and kurtosis and adequately approximated normality.

In missingness analyses, demographics (age, gender, race, ethnicity) and baseline scores
on key measures (GHQ, CFQ, and TCQ-R) were not significantly predictive of whether EMA
surveys were completed or missing (all ps > .05). These results indicated no need to add
covariates as predictors of missingness.

The defusion and restructuring EMA items were assessed for construct validity. First, two
MLMs tested whether baseline scores on the CFQ and TCQ-R were associated with momentary
defusion and restructuring. The momentary defusion score was significantly predicted by the
TCQ-R (#=0.17, p <.001), but not the CFQ (#=-0.08, p = .06). The momentary restructuring
score was also significantly predicted by the TCQ-R (8= 0.25, p <.001), but not the CFQ
(8=-0.03, p = .48). Given these results, the distinguishability of the EMA scales was further
explored with an exploratory factor analysis using principal axis factoring and oblimin rotation
of factors. This analysis was conducted on mean EMA scale scores across the timepoints for
each individual. Parallel analysis indicated a two-factor solution. Results of the EFA specifying

two factors indicated one factor that defusion items loaded onto (loadings of 0.87 and 1.00), but
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restructuring items did not (0.06 and -0.03), and another factor that restructuring items loaded
onto (0.79 and 0.87) but defusion items did not (0.06 and -0.03).

All strategies had a possible range of 1 to 5. The average participant score for cognitive
restructuring was 2.85 (SD = 0.66). This indicates that on average, participants rated their recent
use of cognitive restructuring approximately halfway between “not at all” and “very much,”
suggesting moderate use of this strategy (rather than very infrequent or very frequent use). The
average participant score for cognitive defusion was 2.77 (SD = 0.61). Similarly, this is
approximately halfway through the possible range, suggesting moderate use of cognitive
defusion on average. Average scores were 2.78 for suppression (SD = 0.70), 2.93 for distraction
(SD =0.71), and 2.61 for rumination (SD = 0.72). These scores similarly suggest moderate use
of potentially maladaptive strategies (with slightly lower use of rumination).

In an MLM, momentary restructuring was found to be significantly associated with
momentary defusion ( = 0.54, p <.001), such that a 1-SD increase in restructuring would be
associated with a 0.54-SD increase in defusion across the same time period (see Table 2). Results
were very similar across the full sample and the two subgroups (high and low distress).

Momentary defusion was found to be significantly negatively associated with momentary
rumination (B = -0.05, p = .01), such that a 1-SD increase in defusion was associated with a 0.05-
SD decrease in rumination. Momentary defusion was significantly positively associated with
momentary thought suppression (f = 0.21, p <.001) and distraction ( = 0.23, p <.001), such
that a 1-SD increase in defusion was associated with a 0.21-SD increase in thought suppression
and a 0.23-SD increase in distraction. Results (in terms of direction and significance) were

similar for subgroups, with the exception that defusion was not a significant predictor of
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rumination in the low-distress group (B = -0.03, p > .05), although the regression coefficients
were relatively similar across groups. Table 2 summarizes these results.

Momentary restructuring was not significantly associated with momentary rumination (3
=0.04, p =.06), but was significantly associated with increased momentary thought suppression
(B =0.24, p <.001), and distraction (B = 0.24, p <.001). In both cases, a 1-SD increase in
restructuring was associated with a 0.24-SD increase in thought suppression and distraction.
Once again results were similar across subgroups. The one difference from the results in the full
sample was that momentary restructuring was associated with greater momentary rumination
among those with low distress (f = 0.07, p = .008). Table 2 also summarizes these results. The
models predicting suppression and distraction in the high-distress group, and rumination in the
low-distress group, initially failed to converge, but converged after re-estimating without random
slopes.

In the cross-sectional models, momentary defusion significantly predicted momentary
NA (B =-0.13, p <.001), while momentary restructuring did not (3 = 0.01, p =.81). A 1-SD
increase in momentary defusion was associated with a 0.13-SD decrease in NA. Both momentary
defusion (B = 0.15, p <.001) and momentary restructuring (p = 0.05, p = .03) predicted PA. This
means a 1-SD increase in momentary defusion was associated with a 0.15-SD increase in PA,
and a 1-SD increase in momentary restructuring was associated with a 0.05-SD increase in PA,
at the same timepoint. Both momentary defusion ( = 0.11, p <.001) and restructuring (p = 0.14,
p <.001) were significantly associated with momentary values progress, such that a 1-SD
increase in defusion was associated with a 0.11-SD increase in values progress, and a 1-SD
increase in restructuring was associated with a 0.14-SD increase in values progress. Results were

consistent across subsamples with the one difference that restructuring did not significantly
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predict positive affect cross-sectionally for those in high distress ( = 0.03, p =.37), but
coefficients were fairly similar across subgroups. See Table 3 for a summary of these models.

In the lagged models, neither momentary restructuring (g =-0.01, p =.85) nor
momentary defusion ( = 0.02, p = .58) significantly predicted later momentary NA when
controlling for current NA (B = 0.28, p <.001). Similarly, neither momentary restructuring (p =
0.03, p = .27) nor momentary defusion ( = 0.03, p = .31) significantly predicted momentary PA
at the next timepoint when controlling for current PA (f = 0.26, p <.001). Momentary defusion
(B = 0.05, p =.09) and momentary restructuring (f =-0.01, p =.70) also did not significantly
predict momentary values progress at the next timepoint when controlling for previous values
progress (B = 0.22, p <.001). Results were very similar across subgroups, except that in the low-
distress group, momentary defusion predicted later values progress (f = 0.08, p =.04). Table 4
reports a summary of these models. Given the possibility that defusion and values progress were
simply correlated, this analysis was reversed; however, previous values progress did not predict
later defusion (B = 0.04, p = .21) controlling for defusion (f = 0.17, p <.001) and restructuring
(B =0.05, p =.17) at the same time point. VIFs did not exceed 1.55 for any model, well below
the problematic range.

Discussion

This study used EMA methods to examine cognitive restructuring and cognitive defusion
as they are naturally employed without any training. We employed multilevel models to evaluate
whether outcomes vary between individuals based on predictors after accounting for their
individual means and slopes on the outcome variable. Results indicate that both processes are
used in moderate frequency, with a high correlation suggesting that they are often used over the

same time periods to deal with unwanted thoughts. Both momentary restructuring and
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momentary defusion were found to be associated with potentially maladaptive cognitive
strategies, specifically suppression and distraction. This may indicate that both are used as part of
a broader attempt to control thoughts when these strategies are untrained. Relations with
rumination were more complex, as momentary defusion was associated with lower rumination in
the full sample and high-distress subsample, while momentary restructuring was associated with
greater rumination in the low-distress subsample. Of note, while suppression, rumination, and
distraction are often described as maladaptive, and global self-report research supports this claim
(Aldao et al., 2010; Wolgast & Lundh, 2017), the effects of any coping strategy may be context-
dependent (e.g., Aldao & Nolen-Hoeksema, 2012; Brockman et al., 2016; Kashdan & Collins,
2010), such that no strategy is inherently adaptive or maladaptive. Further examining how
context (e.g., variability in use based on situational or individual factors) influences the utility of
these strategies would be highly beneficial.

Cross-sectional analyses found that momentary defusion predicted lower NA and higher
PA in all groups, while momentary restructuring was unrelated to NA and associated with higher
PA in the full sample and low-distress group. Both strategies were found to predict values
progress. When time was accounted for through a lagged model, in general neither strategy was
predictive of either PA, NA or values progress at the next time point. However, momentary
defusion did predict later values progress in the low-distress group (and values progress did not
predict later defusion).

These results suggest that when untrained on these strategies, individuals tend to use both
momentary restructuring and momentary defusion as part of a broader set of coping strategies for
unwanted thoughts, which also includes suppression and distraction. As used naturalistically, the

effects of these strategies and their correlations with other coping strategies appear to be largely
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similar. For example, both are related to greater positive affect and values progress cross-
sectionally, and their longitudinal impact is unclear. However, there are some signs of potential
differences. Momentary defusion may be linked with less rumination, while momentary
restructuring may be linked with greater rumination depending on level of distress. Momentary
defusion was also consistently related to less negative affect; however, the direction of this
relationship is unclear and it is possible that those with less negative affect are more easily able
to defuse. In addition, there was some support for the utility of defusion longitudinally in the
low-distress group.

Cognitive fusion has been previously found to be a stronger predictor of mental health
concerns than cognitive reappraisal (Krafft et al., 2019). If the relationship with one’s thought
(i.e., fusion) bears a heavier weight on mental health than cognitive content (i.e., reappraisal), it
would make sense that defusion may be more advantageous in some circumstances. Some
studies have found defusion to be significantly more effective for managing negative thoughts as
well as for reducing acting on food cravings (Larsson et al., 2015; Moffitt et al., 2012). It should
be noted that other studies have found approximately equivalent positive outcomes between the
two, albeit with potential differences in underlying processes of change (Barrera et al., 2016;
Deacon et al., 2011; Levin, Haeger, et al., 2018; Yovel et al., 2014). The results in the present
study are broadly consistent with this literature, finding overall a similar pattern of results but
with defusion potentially having broader and more long-lasting impact.

Our findings regarding the frequency and effectiveness of cognitive defusion and
restructuring hold implications for treatment. As these two strategies tend to be employed with
moderate frequency even without prior training, therapists can leverage these already-known

skills when working with clients. For example, therapists are likely able to elicit recognition and
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use of these skills through experiential exercises with limited didactic explanation beforehand. If
defusion is being introduced in the context of an acceptance-based treatment, therapists should
place emphasis on defusion as an alternative to control, given that individuals may use defusion
as a cognitive-control strategy when it has not yet been formally trained.

The high correlation in momentary use between these two strategies suggests that
individuals may tend to utilize both with little differentiation. Thus, therapists may want to
closely monitor for instances in which clients are confounding one strategy for another, and
explicitly differentiate the two when introducing either strategy. Although the direction of these
relationships is unclear, it is possible that cognitive defusion is a more efficient treatment target
for reducing rumination and negative affect. Further research examining these relationships
across different timeframes and considering potential moderating variables in the examined
relationships is needed before making firm clinical recommendations. Some research has
indicated that the effectiveness of each approach may depend on moderators such as presenting
problem or individual characteristics (Wolitzky-Taylor et al., 2012), and the differential findings
based on level of distress here also support the importance of individual context.

Notable limitations to the present study included potential sample, measurement, and
statistical issues. First, this study used an undergraduate college student sample, possibly limiting
the generalizability of our findings due to likely differences in education, socioeconomic status,
psychological mindedness, and distress as compared to the general population or a clinical
sample. Additionally, our sample was primarily young, female, and White, with this lack of
diversity in sample characteristics making it unclear as to whether results can be generalized to

non-traditional college students or those belonging to minority groups.
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Furthermore, while this study intentionally used an untrained sample, it is possible that
the high correlation between strategies was attributable to individuals lacking clarity on which
strategies they use. Indeed, it is possible that individuals used cognitive defusion as an attempt to
control or eliminate thoughts, which would be inconsistent with cognitive defusion as defined
theoretically (Hayes et al., 2006). Replicating this study in a treatment sample would help
address whether exposure to cognitive restructuring and/or defusion (as taught in treatment)
affects these findings; gathering qualitative data could also help clarify how these strategies were
used. Also, novel EMA items were used in this study, and while the defusion and restructuring
items were face valid and distinct in terms of factor loadings, other analyses suggested potential
limits to construct validity. Items assessing rumination, distraction, and suppression had been
used previously, but may not have assessed responses to the exact same content as the defusion
and restructuring items, as some referred to responses to thoughts and feelings more broadly.

There was also a high nonresponse rate. As participants were prompted throughout daily
life and only had a 15-minute window to respond, some missing data was unavoidable.
Anecdotally, participants sometimes reported being unable to respond while in class or at work.
However, it is possible that participants might have also failed to respond in a way relevant to the
content of the study (i.e., when particularly stressed). Future studies would benefit from
gathering data on nonresponse and potentially taking additional steps to encourage responding
whenever possible such as further incentivizing responses. Of note, while this study gathered
longitudinal data, most significant relationships were cross-sectional; as such, their direction
cannot be determined. Finally, analyses used multiple models without adjusting p-values,

inflating our family-wise error rate. However, such practices are normative and appropriate for
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exploratory research. Replication studies using clinical and diverse samples as well as items

thoroughly validated for EMA contexts are needed.
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Table 1. Participant demographics

Mean/Count (SD/%)

Age

Gender

Male

Female
Ethnicity

Hispanic

Not Hispanic
Race

American Indian/Alaska Native

Asian

Black

White

Bi/Multi-racial

American Indian/Alaska Native
Income

Less than 20k

20-40k

40-60k

60-80k

80-100k

More than 100k

Unknown
Wellbeing (GHQ)

n=194
21.81 (14.79)

56 (28.87%)
138 (71.13%)

9 (4.64%)
185 (95.36%)

1 (0.52%)
3 (1.55%)
2 (1.03%)
186 (95.88%)
2 (1.03%)
1 (0.52%)

47 (24.23%)
22 (11.34%)
14 (7.22%)

23 (11.86%)
14 (7.22%)

31 (15.98%)
43 (22.16%)

3.61 (3.48)
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Table 2. MLMs evaluating associations between processes

Full Sample (n = 194) High Distress (n = 91) Low Distress (n = 103)
Restructuring 8 Defusion Restructuring S Defusion 8 Restructuring S Defusion

Process
Defusion 0.54*** 0.57*** 0.52***
Rumination 0.04 -0.05* 0.00 -0.07* 0.07** -0.03
Thought 0.24*** 0.21*** 0.24%*** 0.15*** 0.25*** 0.26***
suppression
Distraction 0.24%*** 0.23*** 0.26*** 0.20*** 0.23*** 0.25***

Note. ***p < .001, **p < .01, *p < .05. High-distress group refers to those scoring a 3 or higher on the GHQ-12, while low-distress
group refers to those scoring a 2 or lower (Goldberg et al., 1997).
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Table 3. MLMs evaluating cross-sectional associations between cognitive processes and

29

outcomes
Full Sample (n = 194)
Restructuring S Defusion
Outcome
NA 0.01 -0.13***
PA 0.05* 0.15***
Values progress 0.14*** 0.11***
High Distress (n = 91)
Restructuring S Defusion
Outcome
NA 0.00 -0.14***
PA 0.03 0.18***
Values progress 0.14*** 0.14***
Low Distress (n = 103)
Restructuring S Defusion
Outcome
NA 0.01 -0.12**
PA 0.06* 0.12***
Values progress 0.13*** 0.08**

Note. ***p < .001, **p < .01, *p < .05.
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Table 4. MLMs evaluating lagged associations between cognitive processes and outcomes

controlling for outcome at previous time point

Full Sample (n = 194)

Previous Restructuring S Defusion
NA/PA/Values
progress S
Outcome
Lagged NA 0.28*** -0.01 0.02
Lagged PA 0.26*** 0.03 0.03
Lagged values 0.22%** -0.01 0.05
progress
High Distress (n = 91)
Previous Restructuring S Defusion
NA/PA/Values
progress 3
Outcome
Lagged NA 0.32%** 0.00 0.05
Lagged PA 0.25*** 0.04 0.00
Lagged values 0.24*** -0.01 0.02
progress
Low Distress (n = 103)
Previous Restructuring S Defusion
NA/PA/Values
progress S
Outcome
Lagged NA 0.24%*** -0.01 0.00
Lagged PA 0.25*** 0.02 0.05
Lagged values 0.13 -0.03 0.08*
progress

Note. ***p <.001, **p < .01, *p <.05.
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