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Abstract

Objectives Rumination, a risk factor for the development of psychopathology that often emerges during adolescence, has
been successfully targeted in mindfulness interventions; however, the mechanism is unclear. Acquiring mindfulness skills may
help reduce repetitive ruminative thinking and in turn alleviate negative emotions. The goal of the present study was to test
whether changes in trait mindfulness accounted for the reductions in rumination following a brief mindfulness intervention.
Method Ruminative adolescents (n = 152; 59% girls, 18% racial/ethnic minority, mean age = 13.72, SD = 0.89) were
randomly assigned to use a mobile app 3 times per day for 3 weeks that delivered brief mindfulness exercises or a mood
monitoring only control. They completed questionnaires to assess rumination, mindfulness, and depression at baseline, post-
intervention and follow-up at 6 weeks, 12 weeks, and 6 months post-intervention.

Results We ran a parallel causal mediation model with bootstrapping to examine whether changes in facets of mindfulness
(Nonjudgment, Nonreactivity, Describe, Awareness, Observe) mediated the effect of treatment group on change in rumina-
tion. A significant indirect effect of Treatment Group on Rumination emerged through Nonjudgment. Next, we ran a serial
mediation model predicting depressive symptoms during the follow-up period (12 weeks and 6 months post-intervention)
from Treatment Group through Nonjudgment (immediate post-intervention) and rumination (at 6 weeks post-intervention).
Results from this model were significant.

Conclusions Our findings suggest that a brief mindfulness intervention increases nonjudgmental awareness, thereby reduc-
ing rumination and subsequent depressive symptoms. Understanding these mechanisms may help tailor interventions for
at-risk youth.

Preregistration This study was registered with Clinicaltrials.gov (Identifier NCT03900416).

Keywords adolescents - rumination - mindfulness - mobile app - nonjudgment - depression

Rumination, the mental act of passively and repetitively
dwelling on negative emotions, is a transdiagnostic risk
factor for the development and maintenance of psychopa-
thology (Nolen-Hoeksema et al., 2008; Watkins & Roberts,
2020). First studied as a primary risk factor for depression
(Nolen-Hoeksema, 1991), rumination was found to impair
problem solving and exacerbate negative thinking, thereby
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worsening depressive symptoms (Nolen-Hoeksema et al.,
2008). Individuals who ruminate may do so in an attempt to
understand their emotions (Papageorgiou & Wells, 2001);
however, the effect of rumination is an increase in negative
emotions (Nolen-Hoeksema et al., 2008). Rumination is con-
currently associated with several forms of psychopathology
and predicts the onset and maintenance of psychopathology
(for a review see Watkins & Roberts, 2020). Because rumi-
nation is thought to develop into a more stable, trait-like
response by adolescence (Shaw et al., 2019), it is important
to intervene early to prevent the development of psychopa-
thology, such as anxiety and depression which often begin
during adolescence or emerging adulthood (Conley et al.,
2023).
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Mindfulness interventions, which focus on helping indi-
viduals attend to the present moment in a nonjudgmental
manner, have successfully reduced rumination. For exam-
ple, studies of formerly depressed individuals undergoing
Mindfulness-Based Cognitive Therapy (MBCT; Segal et al.,
2013) have found that the 8-week treatment significantly
reduces rumination (e.g., Shahar et al., 2010; Van den Hurk
et al., 2012). Based on this work, we examined whether
brief mindfulness exercises could reduce rumination in
the moment and found that they could with both adoles-
cents (Hilt & Pollak, 2012) and adults (Villa & Hilt, 2014).
Given the increased accessibility of mindfulness interven-
tions afforded by digital adaptations (Mrazek et al., 2019),
along with evidence of the efficacy of mindfulness-based
apps among youth (Conley et al., 2022), we developed a
short intervention involving mood monitoring along with
brief (1-10 min) mindfulness exercises delivered via mobile
app. We found that our app-based mindfulness intervention
was acceptable to adolescents (Hilt & Swords, 2021) and it
significantly reduced rumination relative to a mood moni-
toring only control in a group of ruminative adolescents
(Hilt et al., 2023). The mechanism by which mindfulness
decreases rumination is not well understood. Presumably,
acquiring mindfulness skills disrupts and replaces rumina-
tive thinking with a more adaptive approach to negative
emotions. However, this has not been directly tested, and
knowing this would help in developing targeted and efficient
interventions. Thus, the goal of the present study was to
examine changes in mindfulness in our randomized con-
trolled trial, and in particular, test whether changes in mind-
fulness accounted for the reductions in rumination following
the intervention.

Rumination can be conceptualized as a form of avoidance
(Moulds et al., 2007). Though rumination keeps negative
emotions and thoughts in mind, these thoughts are abstract
and typically focused on the past (e.g.,why can’t I do any-
thing right?), which appears to limit the emotional impact
(i.e., experiential avoidance; Cribb et al., 2006). Thus, mind-
fulness, which involves a focus on the present in a more
concrete manner, may help direct attention in a way that
precludes rumination. Furthermore, rumination involves a
great deal of negative self-relevant thinking and judgments
about the self (Nolen-Hoeksema et al., 2008). Mindfulness,
on the other hand, emphasizes a neutral or nonjudgmen-
tal approach that involves examining mental events as they
are (e.g., my mind is telling that story again) rather than
engaging with them in a judgmental and immersive way
(e.g., Bishop et al., 2004; Kabat-Zinn, 2003). In their Moni-
tor and Acceptance Theory (MAT), Lindsay and Creswell
(2017) suggest that both components of mindfulness (i.e.,
attention to the present moment and nonjudgmental accept-
ance) are important for effectively regulating emotions. In

fact, attention monitoring on its own might increase affec-
tive symptoms by bringing greater awareness to them, but
nonjudgmental acceptance allows for disengagement from
negative content (Lindsay & Creswell, 2017). This might be
especially important for decreasing rumination, as rumina-
tion has been found to involve difficulty in disengaging from
negative stimuli (for reviews, see Koster et al., 2011; Shaw
et al., 2019; Watkins & Roberts, 2020). Evidence suggests
that mindfulness-based interventions improve attention and
executive functioning (Dunning et al., 2019; Zainal & New-
man, 2023), and neural correlates of disengagement during
focused attention have been documented (e.g., Westbrook
et al., 2023), offering a possible mechanism for how mind-
fulness may alleviate rumination.

The idea that mindfulness and rumination may be anti-
thetical has been supported in the empirical literature. For
example, several studies have found a negative correla-
tion between self-report measures of general mindfulness
and rumination (e.g., Blanke et al., 2020; Desrosiers et al.,
2013; Raes & Williams, 2010). Although many studies have
found this negative association, some have not (e.g, Roy-
uela-Colomer et al., 2021). Furthermore, it appears that an
examination of the specific facets of mindfulness, rather than
conceptualizing mindfulness more generally, has yielded a
more robust association between mindfulness and rumina-
tion. For example, utilizing the MAT framework (Lindsay &
Creswell, 2017), there is evidence that the acceptance-based
aspect of mindfulness may allow for disengagement in self-
referential processing regions of the brain often associated
with rumination (Kross et al., 2009).

One common conceptualization defines mindfulness as
comprising five distinct components (Baer et al., 2000).
This model includes: Nonjudgment (i.e., experiencing
thoughts and feelings without evaluating them as good or
bad), Nonreactivity (i.e., allowing thoughts and feelings
to enter, pass, and leave one’s mind without needing to
engage with them), Acting with Awareness (i.e., paying full
attention to the present moment), Describing (i.e., assign-
ing words to label the thoughts and feelings one experi-
ences), and Observing (i.e. being consciously aware of
internal and external stimuli). The first two components
map onto the Acceptance aspect of the MAT framework,
while the latter components map onto the Monitoring
component (Lindsay & Creswell, 2017). This five-factor
model has been measured using the Five Facet Mindfulness
Questionnaire (FFMQ); Baer et al., 2006) with both adults
and adolescents. While factor analysis has supported the
factor structure of the FFMQ in multiple samples, some
research has suggested that the Observe facet be removed
due to inconsistencies, including not loading onto a general
mindfulness factor in nonclinical samples (e.g., Baer et al.,
2006; Gu et al., 2016).
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Research utilizing the FFMQ has shown a robust inverse
relationship between the Nonjudgment facet of mindfulness
and rumination. For example, one study that employed three
separate samples (i.e., undergraduate students, adolescents
from the community, and adolescents selected for high levels
of rumination), Nonjudgment was the only facet of mind-
fulness that was negatively correlated with rumination in
all three samples (Swords & Hilt, 2021). Similarly, another
study with three samples (i.e., undergraduate students, adults
from the community, and adults with elevated depression
and anxiety) found that Nonjudgment was also uniquely
negatively correlated with rumination in all three samples
(Thompson et al., 2022). Another study also found that Non-
judgment was inversely associated with rumination among
Spanish adolescents (Royuela-Colomer & Calvete, 2016).
In addition to cross-sectional associations, two studies have
found that Nonjudgment predicted decreased rumination
over time, in samples of adolescents (Swords & Hilt, 2021;
Tumminia et al., 2020) and emerging adults (Swords & Hilt,
2021). These findings suggest that nonjudgmental awareness
may be a mechanism to reduce rumination, though this has
not been directly tested in the context of a mindfulness inter-
vention. If nonjudgment is a key factor in how mindfulness
may reduce rumination, it likely does so through facilitating
disengagement from negative self-relevant information as
discussed above.

In addition to Nonjudgment, one other facet of mindful-
ness has emerged as having a potential relationship with
rumination. Acting with Awareness has been inversely asso-
ciated with rumination concurrently in a sample of adoles-
cents (Royuela-Colomer & Calvete, 2016). Furthermore,
in another sample of adolescents, Acting with Awareness
predicted decreased rumination one year later (Swords &
Hilt, 2021). One intervention study with adults found that
participants in the mindfulness group had increases in three
facets of mindfulness relative to the control group (i.e.,
Awareness, Describing, and Nonjudging), and only Acting
with Awareness mediated the effect of the intervention on
work-related rumination (Querstret et al., 2017). However,
it is important to note that the relationship between Acting
with Awareness and rumination is not as robust as that of
Nonjudgment, and Acting with Awareness could be more
related to perserverative negative thinking in general, rather
than rumination specifically (e.g., Thompson et al., 2022).

Interest in rumination has been fueled by its status as a
transdisagnostic risk factor for the development of psycho-
pathology, especially depression. In fact, MBCT was spe-
cifically designed to reduce depressive relapse by targeting
rumination (Segal et al., 2013). Facets of mindfulness have
also been associated with depression, raising the possibil-
ity of serial mechanisms whereby mindfulness training may
improve skills in awareness and nonjudgment that in turn
reduce rumination and subsequent depressive symptoms.
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Several studies have found that Nonjudgment is negatively
associated with depressive symptoms (e.g., McKeen et al.,
2023; Medvedev et al., 2018), though another study found
that Acting with Awareness and Nonreactivity (but not Non-
judgment) predicted decreases in depressive symptoms in
adolescents (Royuela-Colomer & Calvete, 2016). Studies
that utilize mindfulness training and employ multiple time
points are needed to more thoroughly examine the relation-
ships among putative mechanisms and outcomes.

We previously reported the primary outcomes from a
randomized controlled trial (RCT) examining whether our
3-week mindfulness mobile app intervention could reduce
trait rumination among ruminative adolescents relative to a
mood monitoring only control condition (Hilt et al., 2023).
We found that the intervention did reduce rumination and
this effect lasted through the 6-week follow-up period.
An exploratory aim of the RCT was to examine whether
changes in mindfulness would account for the changes in
rumination, and we tested that in the present study. Based
on limited past research, we hypothesized that increases in
Nonjudgment would account for reductions in rumination,
but we also explored potential indirect effects through other
facets of mindfulness. Additionally, we examined whether
these mechanisms accounted for reductions in depressive
symptoms.

Method
Participants

Participants were 152 ruminative adolescents (mean age =
13.71, SD = 0.89) recruited from a mid-sized midwestern
community between 2019-2020 for an RCT of a mindfulness
mobile application (for more details including CONSORT
reporting, see Hilt et al., 2023). Participants were recruited
by posters, word of mouth, and through letters sent to par-
ents in the local school district. Interested parents and ado-
lescents called the study team to learn more about the study
and complete a brief phone screen. Adolescents were eligi-
ble to participate if they were between the ages of 12 and 15
years old and their average score on a two-item trait rumi-
nation screen indicated that they ruminate at least “some-
times” in response to sadness or stress. Forty participants
were ineligible based on these criteria. This two-item screen
(comprising questions from the Children’s Response Styles
Questionnaire that overlap with brooding items from the
Ruminative Response Scale) was used in a previous study to
select ruminative adolescents (Hilt & Swords, 2021) and the
cut-off score has shown to accurately identify adolescents
at risk for depression (Young & Dietrich, 2014). Exclusion
criteria included being unable to a use a mobile application,
insufficient proficiency in the English language, or imminent
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suicide concerns. No participants were excluded based on
these criteria.

Parents and adolescents self-reported demographic infor-
mation and psychopathology at baseline. Participants were
58.55% female, 41.45% male; 82.24% White, 10.53% Mul-
tiracial, 3.29% Black or African American, 1.97% Asian or
Asian American, 1.32% other, and 0.66% Native Hawai-
ian or Pacific Islander; 89.47% non-Hispanic and 10.53%
Hispanic. Parents reported income as the following: range
=US$10,000-15,000 to more than US$300,000; median =
US$90,000-100,000; 9.21% reported being recipients of a
government-assisted food program.

Procedure

After providing consent and assent, participants completed
baseline questionnaires and were randomly assigned to use
either the experimental (i.e., mindfulness) or control (i.e.,
mood monitoring only) version of the mobile application.
Participants then downloaded the application onto their
device, or one borrowed from the lab, and learned how to
use it during a practice session with a research assistant’s
guidance. Sleep and wake times were entered into the appli-
cation, which provided a window for the application to send
three randomized notifications a day to participants to use
the app (once in the morning, once in the later afternoon,
and once before bedtime). Participants randomized to the
mindfulness condition received brief psychoeducation on
mindfulness (i.e., a single page handout that a research assis-
tant went over with them involving a one-minute mindful-
ness exercise followed by explaining the definition of mind-
fulness). Adolescents and parents were each paid $15 for
completing the baseline visit.

During the 3-week intervention period, participants
received three notifications a day to use the app. After,
adolescents and parents completed online questionnaires.
Adolescents were compensated $25, and parents were com-
pensated $5 for post-intervention surveys. Adolescents were
additionally given $5 each week they used the app twenty-
one times or more to incentivize using the app (up to $15
bonus). To assess for any lasting effects of the intervention,
adolescents and parents completed follow up questionnaires
again at 6 weeks, 12 weeks, and 6 months post-intervention.
For each completed follow-up questionnaire, adolescents
were compensated $10, and parents were compensated $5.
Parent outcomes are not reported in the present study.

Conditions
Mood Monitoring Control Condition

After receiving a notification to use the app, participants
reported on state mood and state rumination. State mood

was assessed by asking participants how they were feeling
(i.e., sad, anxious, happy, and calm) just before they received
the notification to use the app. Participants also reported on
state rumination by answering two questions: “how much
were you focusing on your emotions” and “how much were
you focusing on your problems.” Participants responded to
questions assessing state mood and rumination with a rating
scaled from O (not at all) to 100 (extremely). Participants did
not receive mindfulness interventions if randomized to the
control version of the app.

Mindfulness Condition

Participants randomized to the mindfulness condition
answered the same state mood and rumination questions
as the control group. If adolescents rated their anxiety or
sadness as greater than or equal to a score of 90, they had
an 85% chance of receiving a mindfulness exercise. If ado-
lescents rated anxiety or sadness to be less than a score of
90, adolescents were randomized to receive a mindfulness
exercise two-thirds of the time. In doing so, it was more dif-
ficult for participants to learn which responses would result
in receiving a mindfulness exercise. After each mindfulness
exercise, adolescents answered the same questions assessing
state mood and rumination they answered before the exer-
cise. Mindfulness exercises were age-appropriate and brief
ranging from 3-12 min. The mindfulness exercises were
chosen from the public domain to be representative of the
most common forms of mindfulness meditation and included
bringing awareness to breath, sounds in the environment,
and bodily sensations.

Measures
Depressive Symptoms

The Children’s Depression Inventory (CDI) is a widely used
measure for assessing depressive symptoms in children and
adolescents (CDI; Kovacs, 1992). The CDI assesses the
frequency and severity of depressive symptoms as reported
by respondents over the past two weeks with 27 items, each
scored on a scale from 0-2. Higher scores are indicative of
greater depressive symptoms. The CDI is a reliable and valid
measure used to assess the frequency and severity of depres-
sive symptoms in children and adolescents between the ages
of 7 to 17 years (Craighead et al., 1995; Klein et al., 2005). In
this sample, the reliability for the CDI was excellent at each
time point: a = 0.90, x =0.92, « = 0.91, a = 0.92, a = 0.92.

Trait Rumination

The Children’s Response Style Questionnaire (CRSQ; Abela
et al., 2002) is a 25-item measure that assesses the degree
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to which children and adolescents employ the use of three
response styles (i.e., rumination, distraction, problem-solv-
ing) in response to sadness. Rumination was measured in
this study by using the 13-item rumination subscale of the
CRSQ. An example item from the rumination subscale is,
“When I am sad, I think ‘about a recent situation wishing it
had gone better’”. In line with current conceptualizations of
rumination (Nolen-Hoeksema et al., 2008), we asked par-
ticipants to rate how often they respond to sadness or stress
in the way described in the item using a 4-point Likert scale
(0 = almost never to 3 = almost always). Past research dem-
onstrates that the CRSQ demonstrates excellent reliability in
adolescent samples (e.g., Hilt et al., 2010). The CRSQ dem-
onstrated excellent reliability for rumination in this sample,
and we used the first three timepoints in the present analyses
(x=0.92,0a=0.92, a =0.91).

Trait Mindfulness

Trait mindfulness was assessed using the FFMQ (Baer et al.,
2006). The FFMQ is a widely used measure of mindful-
ness and consists of 39 items in which participants rate on
a 5-point Likert scale (1 = never or very rarely true to 5
= very often or always true) the degree to which an item
describes their tendency to engage in one of five dimen-
sions of mindfulness (i.e., observing, describing, acting with
awareness, nonjudgment of inner experiences, and nonreac-
tivity to inner experiences). The Observing subscale con-
tains 8 items and measures the individual’s ability to attend
to internal and external stimuli (e.g., “I notice the smells
and aromas of things.”). The Describing facet contains 8
items and measures an individual’s ability to understand,
label, and describe or articulate inner thoughts, feelings, and
sensations (e.g., “I am good at finding words to describe my
feelings”). The Acting with Awareness facet is comprised
of 8 items and measures the ability to bring full awareness
to the present moment (e.g., “I find myself doing things
without paying attention” (reverse scored). The facet of
Nonjudgment contains 8 items and measures an individu-
al’s ability to take a non-critical and non-evaluative stance
towards their thoughts and feelings (e.g., “I think some of
my emotions are bad or inappropriate and I should not feel
them” (reverse scored). The Nonreactivity scale contains 7
items and assesses an individual’s ability to experience their
inner thoughts and feelings without becoming entangled in
them (e.g., “Usually when I have distressing thoughts or
images, I step back and am aware of the thought or image
without getting taken over by it””). The FFMQ has demon-
strated reliability in adolescent samples (e.g., Ciesla et al.,
2012; Royuela-Colomer & Calvete, 2016). In our sample,
reliability for the subscales were good to excellent, and we
used the first two time points for present analyses: Observ-
ing (¢ = 0.79, a = 0.81), Describing (o = 0.80, a = 0.79),
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Awareness (o = 0.84, a = 0.87), Nonjudgment (a0 = 0.90, o
= 0.89) and Nonreactivity (« = 0.77, a = 0.70).

Data Analyses

We followed an intention-to-treat approach by imputing data
using a random-forest based approach (MissForest package in
R; Stekhoven & Biihlmann, 2012; for additional details, see
Hilt et al., 2023). There was very little missing data (range
= 0-6.6% per variable). First, we tested a parallel media-
tion model to examine whether any facets of mindfulness
accounted for the effect of condition on rumination. Causal
mediation was tested using the PROCESS macro (v. 3.5,
Model 4; Hayes, 2018) for SPSS (IBM Corp.) which relies on
bootstrapping with 5000 resamples to generate bias-corrected
confidence intervals. Our outcome variable for the analysis
was six weeks post-intervention rumination, with scores
taken from the CRSQ. Our predictor variable was condition
(i.e., either mindfulness or the mood monitoring control),
and our mediator variables were post-intervention mindful-
ness facets (Nonjudgment, Observe, Describe, Nonreactivity,
and Awareness) with scores taken from the FFMQ. Baseline
mindfulness facets and baseline rumination were entered as
covariates along with age and sex. We conducted a Monte
Carlo power analysis (running 5,000 replications and 20,000
Monte Carlo draws per replication) to determine the required
sample size for a mediation test (for details, see Schoemann
et al., 2017). We used data from two previous studies (Hilt
et al., 2023; Hilt et al., 2024) to estimate the association
between mediator and outcome (for one r = 0.55, and for
the other r = 0.41; we used the average in the analysis, i.e.,
r = 0.48). We conservatively assumed that the magnitude of
the X->M and X->Y path would be half that (r = 0.24). The
power analysis indicated that we would need at least 142
participants to achieve 0.8 power for a mediation test.

Next, if any facets of mindfulness were significant in the
parallel model, we planned to test a serial mediation model
(Model 6) with depression scores from the CDI (at 12 weeks
and 6 months post-intervention) as the outcome measure.
In this model, our predictor variable was condition, our first
mediator was any significant mindfulness facet from the par-
allel model (measured at post-intervention), and our second
mediator was rumination (measured 6 weeks post-interven-
tion). Baseline mindfulness facets, baseline rumination, and
baseline depression scores were entered as covariates along
with age and sex.

Results

Descriptive statistics, including ranges, means, and stand-
ard deviations for all timepoints are presented in Table 1.
Bivariate correlations among all variables included in the
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mediation models are presented in Table 2, separately by
condition. Of note, there was a large, negative correlation
between rumination and nonjudgment and a smaller negative
correlation between rumination and other facets of mindful-
ness, except for the observe facet which had a small, positive
association with rumination. There were moderate, positive
associations between rumination and depressive symptoms
and small to moderate, negative associations between the
facets of mindfulness (except for Observe) and depressive
symptoms.

For the parallel mediation model, there was a significant
indirect effect of condition on rumination through Nonjudg-
ment only (Fig. 1). Participants in the mindfulness condi-
tion had a greater increase in Nonjudgment following the
intervention period, and this predicted a greater reduction
in rumination during the 6-week follow-up. We obtained a
95% bootstrap confidence interval for the indirect effect (i.e.,
ab path) of condition on rumination through nonjudgment
with a lower limit of -2.65 and an upper limit of -0.20, sup-
porting mediation (ab = -1.32). There was no evidence that
condition influenced rumination independent of its effect

Table 1 Means and Standard
Deviations for all Variables by

Mindfulness Group (n = 72)

Mood Monitoring Control Group (n

L =380)
Condition
Range M SD Range M SD

Age 12.00-15.75 13.78 0.93 12.00-15.75 13.67 0.86
T1 Rumination 2-37 17.81 9.73 1-37 15.68 8.16
T2 Rumination 1-39 14.54 8.58 0-37 16.33 9.15
T3 Rumination 1-35 13.32 7.93 0-35 14.38 8.36
T4 Rumination 1-38 14.60 8.72 0-36 14.02 8.3

T5 Rumination 2-36 14.25 8.82 0-37 14.27 8.51
T1 Nonjudgment 10-40 25.56 7.46 9-40 27.49 7.58
T2 Nonjudgment 9-40 27.79 6.76 9-40 27.05 7.47
T3 Nonjudgment 8-40 28.09 6.97 8-40 27.88 6.83
T4 Nonjudgment 9-40 27.46 7.33 8-40 27.63 6.98
T5 Nonjudgment 8-40 28.30 7.31 8-40 27.94 6.48
T1 Observe 9-37 22.28 6.23 8-38 21.38 6.20
T2 Observe 9-36 22.70 6.35 8-36 22.10 6.18
T3 Observe 10-33 23.08 5.48 10-35 22.07 5.64
T4 Observe 8-36 23.77 5.59 10-37 22.52 5.76
T5 Observe 10-35 24.11 5.45 8-40 21.62 6.62
T1 Describe 11-38 24.26 5.75 10-40 24.69 5.75
T2 Describe 10-38 25.00 5.93 9-35 23.97 5.07
T3 Describe 12-39 25.08 5.95 10-39 25.22 523
T4 Describe 10-37 25.16 5.81 12-40 24.25 5.26
T5 Describe 9-39 25.18 591 9-38 24.96 527
T1 Awareness 10-36 25.03 6.23 12-38 26.17 5.84
T2 Awareness 8-39 25.42 6.50 9-37 24.96 6.37
T3 Awareness 12-38 25.10 6.11 15-39 25.66 5.33
T4 Awareness 9-35 24.72 5.75 13-39 25.25 5.44
TS5 Awareness 11-39 25.04 6.04 9-40 26.06 6.03
T1 Nonreact 7-28 19.58 4.58 9-28 19.44 3.99
T2 Nonreact 10-30 20.12 4.61 10-31 19.72 431
T3 Nonreact 9-33 20.22 5.39 11-33 19.64 4.17
T4 Nonreact 11-33 20.89 4.02 13-30 20.09 3.74
T5 Nonreact 11-31 21.08 4.42 7-29 20.05 4.28
T1 Depression 1-38 13.4 8.77 1-31 12.04 7.72
T2 Depression 0-46 11.56 9.48 1-35 12.16 8.53
T3 Depression 0-42 10.75 8.73 1-33 10.80 8.15
T4 Depression 0-35 10.02 8.08 0-33 10.66 8.46
T5 Depression 0-34 9.73 8.25 0-30 10.34 8.69
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Fig. 1 Parallel Mediation Model. *p < 0.05; **p < 0.01

on nonjudgment (¢! path). Thus, our results suggest that the
mindfulness intervention decreased rumination through the
indirect effect of increased Nonjudgment. In order to exam-
ine clinical significance, we also ran the parallel mediation
model using a dichotomous outcome for rumination to indi-
cate a clinically reliable change. For this model, we used a
cut-off score of 26 or greater, based on research by Young
and Dietrich (2014), indicating that an average score of 2+
per item afforded excellent sensitivity and specificity for
predicting risk for depression in this age range. The parallel
mediation model results held with the outcome of a clini-
cally reliable change in rumination. The 95% bootstrap CI
for the indirect effect of nonjudgment [-44.901, -.066] did
not overlap zero.

Examination of the a paths in Fig. 1 indicate that while
only Nonjudgment showed significant changes in the mind-
fulness condition relative to the control condition, there were
marginal effects of condition on the Awareness and Describe
facets of mindfulness. Examination of the b paths in Fig. 1
indicate that in addition to Nonjudgment, Nonreactivity was
significantly associated with changes in rumination (even
though it was not associated with differences by condition).

For the serial mediation model, there was a significant
indirect effect of condition on depression through Nonjudg-
ment and subsequent rumination (Fig. 2). Participants in the
mindfulness condition had a greater increase in Nonjudg-
ment following the intervention period, and this predicted a
greater reduction in rumination during the 6-week follow-up,
which in turn, predicted a greater reduction in depression
symptoms 12 weeks (95% bootstrap CI = -1.06, -0.03), and 6

months (95% bootstrap CI = -0.91, -0.01), post-intervention.
Thus, our results suggest that the mindfulness intervention
decreased depression symptoms by improving nonjudgmen-
tal awareness, and thereby reducing rumination.

The effect of the intervention on Nonjudgment, control-
ling for baseline levels, was significant at post-treatment, the
6-week follow-up, and the 6-month follow-up. The effect
of the intervention on rumination, controlling for baseline
levels, was significant through the 6-week follow-up.

Discussion

Rumination, a transdiagnostic risk factor for the develop-
ment of psychopathology that often emerges during ado-
lescence, has been successfully targeted in mindfulness
interventions. However, the mechanism by which mindful-
ness reduces rumination is unclear. In the present study,
we examined whether changes in self-reported trait mind-
fulness accounted for reductions in rumination following a
3-week mobile mindfulness intervention in the context of an
RCT for ruminative adolescents. Using three timepoints, we
found that those in the mindfulness group reported increases
in nonjudgmental awareness that accounted for decreases in
rumination relative to the control group. This was the only
facet of mindfulness that mediated changes in rumination.
Furthermore, using data from more than three timepoints,
we showed that this mechanism accounted for subsequent
reductions in depressive symptoms.

@ Springer
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Fig.2 Serial Mediation Model Predicting Depressive Symptoms at 12 Weeks (top panel) and 6 Months (bottom panel) Post-intervention. *p <

0.05; **p < 0.01

Whereas many studies have reported a relationship
between trait mindfulness and affect (for a review, see
Tomlinson et al., 2018), fewer studies have directly tested
mindfulness as a mechanism of change. Both changes in
mindfulness and changes in rumination have been dem-
onstrated to account for changes in depression in MBCT
(for a review, see Van der Velden et al., 2015). The present
study replicates these prior findings and extends them in
several ways. First, we extend findings to a brief, smart-
phone-delivered mindfulness intervention. Second, we
extend findings from clinical adults to community ado-
lescents. Most importantly, we capitalized on having more
than three time points, and tested putative mechanisms
serially. By controlling for baseline levels of mediators
and outcomes, we can be more confident in the likeli-
hood of causality, as suggested by Van der Velden et al.
(2015) in their review. In particular, we demonstrated
that the mindfulness intervention improved nonjudgment,

@ Springer

which reduced rumination and subsequent symptoms of
depression.

Furthermore, although multiple studies have examined
mindfulness as a mediator of treatment outcome in the con-
text of psychopathology, the present study examined mind-
fulness as a mediator of rumination, a transdiagnostic risk
factor. Understanding the role of nonjudgment in rumination
can help with the prevention of psychopathology. One prior
study found that Acting with Awareness, another facet of
mindfulness, mediated a reduction in workplace rumina-
tion in adults (Querstret et al., 2017). Our study showed that
mindfulness, in particular Nonjudgment, affects rumination
in adolescence, when it may be possible to modify in the
service of preventing psychopathology from developing.

Rising rates of internalizing symptoms among adoles-
cents (for a review, see Conley et al., 2023) underscore the
importance of targeting transdiagnostic risk factors. Given
the role of Nonjudgment in the reduction of rumination
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demonstrated in the present study, it may be worthwhile to
further disseminate and develop interventions that specifi-
cally enhance nonjudgment among adolescents. Whether
this may occur outside of the context of mindfulness inter-
ventions is a question for future research.

Findings from the present study support theory and previ-
ous research on the relationship between Nonjudgment and
rumination. Leading theories of rumination suggest that it
involves difficulty disengaging from negative stimuli (e.g.,
Koster et al., 2011). Thus, a process that facilitates disen-
gagement from negative content, such as nonjudgment of
inner experience, should reduce rumination, consistent with
the MAT framework (Lindsay & Creswell, 2017).

In addition to Nonjudgment, one other facet of mindful-
ness, i.e., Nonreactivity, was also associated with reduced
rumination. Although the mindfulness intervention did not
appear to affect Nonreactivity, those with increases in Non-
reactivity had greater reductions in rumination. While prior
research has demonstrated a relationship between Nonjudg-
ment and rumination, few studies have found a relationship
between Nonreactivity and rumination, at least among those
measuring facets of mindfulness using the FEFMQ (e.g., Pet-
rocchi & Ottaviani, 2016; Swords & Hilt, 2021). However,
prior research has shown that rumination is associated with
increased emotional reactivity (e.g., Hilt et al., 2015), which
is in line with the present finding.

In addition to testing putative mechanisms within the
context of an adolescent RCT, one of the present study’s
major strengths was employing three or more time points
in order to draw more causal conclusions (Cole & Maxwell,
2003). Many previous studies examining mindfulness facets
and rumination have been correlational or have included two
time points (e.g., Petrocchi & Ottaviani, 2016; Swords &
Hilt, 2021; Thompson et al., 2022). Our study replicates and
extends the findings of Tumminia et al., 2020, who found
that nonjudgment predicted reductions in rumination and
subsequent negative affect in a 3-wave longitudinal design
with high school students. Notably, the first mediator, Non-
judgment, appeared to have a more durable intervention
effect than rumination in the present study. It is also possible
that additional factors not measured in the present study may
have partially mediated the depressive symptom reduction
during the latter follow-up period.

Limitations and Future Research

There are limitations of the study to consider as well. First,
we did not assess for a history of depression, so although
the age of the sample suggests the likelihood of never being
depressed, we do not know how or whether results would
generalize to those with a history of depression. Second,

our 2-item screener for rumination has not been previously
validated and thus may not have accurately captured those
adolescents at highest risk for depression. Third, both mind-
fulness and rumination were measured with self-report.
Although this is the case with previous research as well,
it would be helpful to develop a multi-method approach to
more objectively measure facets of mindfulness to avoid
biases inherent in self-report (Van Dam et al., 2018). It may
be possible, for example, to develop a task that involves
writing about inner experiences, and then code responses
on their degree of judgment/nonjudgment. A fourth limita-
tion is that we did not examine the potential role of self-
compassion. Although not an explicit target of mindfulness
interventions such as MBCT (Neff & Dahm, 2015) or the
brief mindfulness intervention we designed, increases in
self-compassion may be an implicit mechanism of change
given its inverse relationship with rumination (Svendsen
et al., 2022). It would be helpful to measure self-compas-
sion in future studies. Another limitation involves general-
izability, and future research is needed with more diverse
populations. A meta-analysis showed that the Nonjudgment
facet of mindfulness has a stronger relationship to psycho-
pathology in Western samples whereas the Describe facet
has a stronger relationship in Eastern samples (Carpenter
et al., 2019). Finally, it will be important to reproduce our
findings in an independent sample. If results replicate, we
can be more confident regarding the mechanisms of mind-
fulness interventions, which may lead to more streamlined
approaches that better target outcomes of interest.
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