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Abstract
Comorbid psychiatric presentations, defined as those who present with more than one mental and/or behavioral health
diagnosis at the same time, during adolescence are on the rise. Mindfulness-based interventions can alleviate psychological
symptoms and improve emotion regulation in youth. Mindfulness is a multifaceted phenomenon, with five underlying facets
(Observing, Describing, Acting with Awareness, Non-Judgment and Non-Reactivity of Inner Experience). Little evidence
has documented which facets produce pronounced psychiatric symptom reduction for adolescents. This pilot study examined
the efficacy of an online mindfulness-based intervention delivered to adolescents undergoing mental health treatment during
COVID-19 to reduce psychiatric outcomes. Fifty-six adolescents (m= 14.5 years, 66.1% female) categorized as moderate-
risk (treatment histories of outpatient therapy only) or high-risk (treatment histories with intensive service participation)
participated in the 8-session mindfulness-based intervention. Significant reductions in psychiatric symptoms and increases in
adaptive coping strategies were observed at post-test, particularly for those at moderate-risk. Multivariate stepwise regression
found significant associations between mindfulness facet use and anxiety, depression, and somatic symptoms (R2 ranging
from 42.5 to 52.8%). Results indicate preliminary efficacy for an online mindfulness-based intervention for adolescents,
particularly those at moderate-risk, due to the introduction of new coping skills, given their history of less intense treatment.
Further investigation is warranted to understand which mindfulness facet intervention components produce the most
prominent outcomes.
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Highlights
● Preliminary efficacy for an online MBI for adolescents deemed moderate- and high-risk (outpatient only versus

outpatient plus intensive care).
● Significant reduction in psychiatric symptoms and increases in adaptive coping strategies observed at post-test.
● Pre-test mindfulness facet use explained 42.5–52.8% of the variance in anxiety, depression and somatic symptoms.

Comorbid presentations of major depressive episodes,
anxiety disorders, and somatic symptoms in adolescence are

common (SAMHSA, 2020), and increase into early adult-
hood if not properly treated (Lallukka et al., 2019). Ado-
lescents with comorbid diagnoses, defined as those who
present with more than one mental and/or behavioral health
diagnosis at the same time, report increased difficulty using
emotion regulation strategies to problem solve (Compas
et al., 1993; Garnefski and Kraaij, 2018), suggesting this
regulatory process may be an important mechanism when
developing interventions to improve mental health out-
comes. Emotion regulation consists of adaptive/maladaptive
strategies to identify, understand, and modulate the type and
degree of emotional experiences (Gross and Thompson,
2010). Significant links are noted between maladaptive
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strategy use, reduced self-efficacy and increased depression
and anxiety symptoms (Carthy et al., 2010; Compas et al.,
2017; Ehring et al., 2010). Coping strategies, such as dis-
tress tolerance or mindfulness, are the effortful cognitive-
affective techniques that are goal directed and aim to reg-
ulate negative emotions (Compas, 2009; Lazarus and
Folkman, 1987; Russell and Park, 2018).

Distress tolerance is the ability to engage in goal-directed
behaviors despite discomfort (Simons & Gaher, 2005).
Those considered high in distress tolerance approach
negative emotions and aversive contexts by paying attention
to emotions and modulating their responses, while those
reporting difficulties may increase maladaptive responses
and negative affect through avoidance-oriented coping
(Linehan and Wilks, 2015; Van Eck et al., 2017). Mind-
fulness is a state, dispositional trait, and skill of nonjudg-
mental awareness created by purposefully paying attention
to each moment (Kabat-Zinn, 2003), and is linked to
reduced emotional distress, increased positive mindset and
self-efficacy (Carmody and Baer, 2008; Kingston et al.,
2007; Pepping et al., 2016). Self-efficacy is a broad and
stable sense of personal competence that aids in problem
recognition and the belief that one is capable of overcoming
them (Schwarzer and Jerusalem, 1995) and may be crucial
for adolescents’ well-being (Moksnes and Espnes, 2012).
This evidence indicates a critical need for approaches
focused on bolstering distress tolerance, mindfulness and
self-efficacy that engage adolescents with comorbid diag-
noses to reduce symptomology and improve wellbeing.

Emotion regulation skills have broad evidence of effi-
cacy, with less consistent results noted for maladaptive
responses to stress during adolescence (Hu et al., 2014).
Early evidence suggests a link between maladaptive cog-
nitive coping strategies of self-blame, rumination, or cata-
strophizing about negative life events, and increased
somatic symptoms (Brown, 2004; Garnefski et al., 2017),
with those engaging in maladaptive coping about negative
life events more vulnerable to anxiety, depression and
somatic complaints (Pepping et al., 2016). Preliminary
evidence suggests those who employ a greater variety of
adaptive coping strategies report reduced anxiety and
depression, and increased psychological functioning and
self-efficacy (Compas et al., 2017; Suhr et al., 2017). These
mechanisms may be specific targets for mind-body inter-
ventions with adolescent samples to mitigate psychological
and physical distress and associated adverse symptoms.

Mindfulness-Based Interventions

Mindfulness-based interventions (MBI) alleviate psycholo-
gical symptoms and lead to improved emotion regulation
and coping in youth (Lyvers et al., 2014; Zoogman et al.,

2015). Adolescents with psychiatric-only or comorbid
diagnoses engaged in MBIs indicated significant improve-
ments in anxiety, depression, and somatic distress, and
positive impacts on psychosocial outcomes of well-being,
self-regulation, and self-awareness (Biegel et al., 2009;
Russell et al., 2019). To date, however, no MBIs with
adolescents have examined their efficacy in an online for-
mat, leaving a significant gap in our understanding.

Mindfulness is a multifaceted phenomenon, and is the-
orized to have five underlying facets that describe its var-
ious dimensions (Baer et al., 2008): Observing, attending to
internal and external experiences, Describing, labeling
internal experiences with words, Acting with Awareness,
attending to activities in the moment, Non-Judging of Inner
Experience, holding a non-evaluative stance toward internal
experiences, and Non-Reactivity of Inner Experience,
allowing internal experiences to come and go without
ruminating on them. Only a handful of studies have
examined the differential impact of mindfulness facet use to
produce symptom reduction in samples with adolescents. Of
those that have, Non-Reactivity and Non-Judging of Inner
Experience and Acting with Awareness may be particularly
associated with deficits in awareness of emotional con-
sequences, and increased dysphoric affect, stress, and
depressive symptoms (Abujaradeh et al., 2019; Ciesla et al.,
2012; Royuela-Colomer and Calvete, 2016). Vulnerable
youth may be more prone to reject, avoid, ruminate or
suppress their thoughts and feelings, indicating a critical
need to improve upon distress tolerance skills to teach
vulnerable adolescents to engage in valued life directions in
the face of challenging situations and/or emotions, as these
skills may mitigate adverse outcomes, including suicidal
behaviors and substance use (O’Neil Rodriguez and Ken-
dall, 2014; Schneider et al., 2018).

Early evidence suggests a connection between mind-
fulness facets and somatic symptoms, with Non-Judging of
Inner Experiences indicating the strongest relationship with
physical health (Ballantyne et al., 2021). Preliminary evi-
dence suggests MBIs improve mental health and well-
being, however, findings are mixed regarding which
mindfulness facets lead to improved outcomes among
adolescents (Medvedev et al., 2018). This indicates an
important direction to understand which mindfulness facets
relate to psychological adjustment best, and for whom to
develop the most effective treatment options.

The current project highlights a small-group didactic
MBI, Promoting Resilience in Self-Management (PRISM)
(Russell et al., 2019), that focuses on three core tenets of
mindfulness: observing non-judgmentally, attending to
positivity, and self-soothing. Previous findings demon-
strated reduced depression for a clinical sample of adoles-
cents following a 6-session version of PRISM (Russell
et al., 2019). PRISM has since been expanded to 8-sessions
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to allow additional practice of mindfulness and distress
tolerance strategies (See Procedures for full description of
session activities). There are several gaps in our under-
standing that we aim to address, (1) whether an online
version of PRISM for adolescents indicates efficacy
(improved outcomes of mental and physical health) among
a clinical population with comorbid diagnoses, (2) whether
this pilot of PRISM generates positive impacts on mental
health outcomes for the entire sample, or if differences are
noted by risk category, and (3) which mindfulness facets
produce the most prominent impact on mental and physical
health outcomes for adolescents with comorbid diagnoses.

Current Study

We extend the preliminary work of PRISM to a new clinical
population (adolescents engaged in mental health services
across two risk categories, defined below) and is the first
PRISM that was delivered online. We were guided by three
hypotheses: Regardless of risk category, participants will
report significantly improved outcomes (i.e., reduced
depression, anxiety, and somatic symptoms, and increased
emotion regulation) following engagement in PRISM (H1).
We expected to see participants categorized as high-risk
report significantly improved outcomes from pre- to post-
test compared to those deemed moderate risk (H2). Finally,
adolescents who present with increased use of Non-Judging
of Inner Experience and Acting with Awareness at pre- and
post-test will report increased improvements of mental and
physical health symptoms following PRISM (H3).

Methods

Data presented here include baseline and follow-up survey
results for an adjunctive pilot MBI with adolescents enrol-
led in a community mental health clinic in rural New

England receiving therapy from October 2020 to June 2021,
during the COVID-19 pandemic. See Fig. 1 for a causal
model of the intervention.

Participants

The sample was selected from two sites within one com-
munity mental health clinic that had seen 1256 clients
within the past 12 months (age range= 3–22, m= 13 years
old). Participants were recruited via convenience sampling
through use of flyers, emails to clinicians and word of
mouth. In total, 222 eligible adolescents were contacted, of
which 166 were excluded (n= 139 did not return phone
calls; n= 18 were not interested in participating at this time;
n= 9 agreed to participate but did not fully enroll or show
to sessions). Of the 56 adolescents enrolled, seven were lost
to follow-up (n= 5 involved in too many services; n= 2
terminated all mental health treatment services), leaving 49
adolescents retained at post-test. Inclusion criteria were:
adolescents aged 12–17 years old, English-speaking, and
actively engaged in treatment (defined as attending at least
one session a month). The only exclusion criterion stated if
participant’s behavior was disrespectful toward others or
otherwise inappropriate, they would be removed from the
study (no instances occurred during the intervention). The
type of therapy engagement was not controlled for, but
noted by recording their treatment attendance rates (atten-
ded or no-showed/cancelled), frequency of sessions
(weekly, bi-weekly, monthly), and their engagement in
outpatient only services or higher-levels of care (described
below). Given the nature of this pilot study to determine
initial feasibility, no control group or waitlisted participants
were included. By dint of their engagement in mental health
treatment, all participating adolescents face some degree of
risk for maladaptive outcomes, with some characterized by
more concerning treatment histories. Participants were
grouped into two categories by the following criteria, (1)
moderate risk due to current engagement in outpatient

Fig. 1 Causal Model/ Intervention Logic
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therapy but no treatment history of referrals to a higher level
of care, and (2) high risk due to prior, current, or pending/
waitlist treatment of a higher level of care in addition to
engagement in outpatient therapy. Higher levels of care
indicated through chart review include: (1) Intensive In-
home Child and Psychiatric Service (II-CAPS) provides in-
home services for 6–18 year old’s with psychiatric, emo-
tional or behavioral difficulties and their families (Intensive
In-Home Services, n.d.), (2) Functional Family Therapy
(FFT), a strength-based treatment for 11–18 year old’s with
behavioral or emotional problems and their families to
address delinquency, substance abuse and violence (Func-
tional Family Therapy, n.d.), (3) partial hospitalization
program attendance, and (4) hospitalization for suicidal or
unstable mental health conditions requiring 24/
7 supervision.

Procedures

Study materials were approved by the University of Con-
necticut IRB (H20-0062). Participants elected to engage in
the online version of the PRISM intervention as an
adjunctive service to their on-going clinical treatment.
Following use of recruitment strategies, parents of inter-
ested participants were contacted to confirm the first group
session date and time. Both participants and parents atten-
ded the first session to complete consenting procedures and
pre-test assessment, and the last session for post-test
assessment. The average completion time for the pre-test
assessment was 26.8 min (sd= 13.9; range= 9.1–57.3),
and was 29.2 min (sd= 12.9; range= 10.3–64.1) at post-
test. All participants were compensated for their time at
intermittent intervals to increase participant attendance,
receiving a $5 incentive at pre-test and between sessions
3–4, and a $10 incentive between sessions 5–6 and at ses-
sion 8 for completion of the post-test survey. Participants
were eligible for up to $30 throughout the intervention.

The intervention consisted of 8 1 h long sessions held in
an online group format (group size= 4–8 participants) via a
HIPAA-compliant videoconferencing system. During each
session ample time was provided for didactic discussion and
skill building. Each session began with a brief check-in to
assess for challenging experiences or emotions felt during
the past week and how participants attended to these
situations using adaptive or maladaptive strategies covered
in previous sessions. Then came a psychoeducation piece to
introduce that session’s topic, followed by a discussion to
expand understanding, provide context and experiential
activities to practice adaptive coping strategies relevant to
participants daily lives. The final activity in each session
was a guided meditation. At the close of each session par-
ticipants were asked to state a take-away message or

describe how they planned to implement the new strategies
in the upcoming week.

The psychoeducation topics and experiential activities
from each of the eight didactic session were drawn from
freely available activities in the public domain and select
concepts common to cognitive behavioral approaches (e.g.,
Dialectical Behavioral Therapy, Linehan and Wilks, 2015);
each unit contained the following: Session one began with
the pre-test assessment, followed by an introduction to
stress management and awareness of mind, including the
interconnection between emotional, reasonable and a
balanced mindset between the two, described as “wise
mind” (Linehan and Wilks, 2015). Session two focused on
distress tolerance, with two experiential activities, (1)
refocusing attention on positivity, where participants
improved a moment of distress by distracting away from
discomfort through the introduction of and focus on a
positive thought, and (2) calming statements, defined as any
self-soothing thought that can be verbalized, such as a
positive affirmation (i.e., “I’ll do my best and that will be
good enough”). Session three aimed to develop wise mind
skills through experiential activities of (1) observing and
describing emotions through a game of emotional charades,
and (2) protecting against negativity through which parti-
cipants build awareness of their emotions to reduce vul-
nerability to negative emotions and stay out of emotional
mind. Session four focused on self-care, with activities of
(1) calming statements tied to participants’ breath, and 2)
one-mindedness, introduced as bringing awareness to one
activity at time and focusing attention on the present
moment. Session five revisited distress tolerance and
introduced the topic of accepting reality, building partici-
pant’s ability to recognize feelings in the present moment to
improve it through use of calming statements and a positive
affirmation. Session six focused on self-care in action, with
activities of (1) observing emotions in a social context,
emphasizing discussion of moments where emotional
expressions were misread and how this misinterpretation
can influence reactions in social exchanges, and (2) revi-
siting protection against negativity from session three.
Session seven addressed understanding felt emotions and
reducing emotional vulnerability through a thought diffu-
sion activity, in which participants are taught skills to help
‘unhook’ from overwhelming emotions, such as visualizing
your thoughts and emotions and watching them float away
without analyzing or ruminating on them. The final session
revisited self-soothing through an experiential activity
focused on using the five senses to be kind, gentle and
comfort oneself through focusing on the sights, sounds,
smells, tastes, or textures in your immediate environment to
draw attention to pleasing, positive, and rewarding
moments.
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At the close of each of the eight sessions, the participants
were led through two variations of a guided meditation,
which utilized the metaphor of your mind as the sky or as
the mountains to describe the changing emotions and feel-
ings we experience and the stability of our mind. The
facilitator invited the participants to sit in a comfortable
position with their eyes closed, focusing on their breath
while listening to the visual cues of the metaphor. An
example line from the meditations were, “Your mind is the
[sky/mountain]. Your thoughts and emotions are the
[clouds/seasons]. Notice the thoughts as they come in and
pass through. Like the [clouds/seasons], thoughts and
emotions are always changing, they are temporary but your
mind is still there, your mind is unchanging.”

Measures

Demographics

Adolescents’ self-reported key demographic variables,
including, age, gender, sexual orientation, ethnicity, race,
and grade level. Descriptive findings from participants’
treatment history were included to provide context on risk
level (i.e., referrals to support services, safety plans for
suicidal behaviors, and treatment period duration).

Depression symptomology

The Center for Epidemiologic Studies Depression Scale
(CES-D; Eaton et al., 2004) is a 20-item measure that
assesses current levels of depressive symptomology for the
general public and is scored on a 4-point Likert scale
(0=Rarely or none of the time (<1day) to 3=most or all
of the time (5–7 days)). Total scores are calculated by
summing all 20-items together; higher scores indicate
increased depressive symptoms. Scores 16 or greater indi-
cate an individual is at-risk for clinical depression (Eaton
et al., 2004). The CES-D has acceptable reliability scores in
the general population and clinical samples, in addition to
adolescent samples, respectively (α= 0.85–0.90 and 0.83;
Eaton et al., 2004; Skriner and Chu, 2014), as in the current
clinical sample 0.91.

Somatic symptomology

The Somatic Symptom Scale-8 (SSS-8; Gierk et al., 2014)
is an 8-item measure that assesses somatic symptoms over
the last week. Items are scored on a 5-point Likert scale
(0= not at all to 4= very much). Total scores are calculated
by summing responses, with higher scores indicating
greater symptom frequency. Severity categories are articu-
lated to aid interpretation of scores (Gierk et al., 2014):
0–3=No, to minimal; 4–7= Low; 8–11=Medium;

12–15=High; 16–32=Very high. The SSS-8 has accep-
table reliability in adult and adolescent samples, respec-
tively (α= 0.81 and 0.79; Baier et al., 2019; Gierk et al.,
2014), as in the current sample 0.81.

Anxiety symptomology

The Generalized Anxiety Disorder (GAD-7; Spitzer et al.,
2006) is a 7-item measure that assesses symptoms asso-
ciated with GAD over the last 14 days. Items are scored on
a 4-point Likert scale (0= not at all sure to 3= nearly every
day). Total scores are calculated by summing all 7 items,
such that higher scores indicate more severe anxiety
symptoms. A score of 8 or greater indicates a cut-off of
GAD diagnosis, with the following severity categories
provided to aid interpretation of scores (Spitzer et al., 2006):
0–4=Minimal; 5–9=Mild; 10–14=Moderate;
15+= Severe. The GAD-7 has excellent reliability in a
general and adolescent sample, respectively (α= 0.92 and
0.91; Spitzer et al., 2006; Tiirikainen et al., 2019), as in the
current sample 0.90.

Emotion regulation

The Cognitive Emotion Regulation Questionnaire-Short
form (CERQ-SF; Garnefski and Kraajj, 2006) is an 18-item
measure that assesses attitudes and practices about mana-
ging emotions when experiencing negative events. Items are
scored on a 5-point Likert scale (1= almost never to
5= almost always). The CERQ-SF consists of 9 two-item
subscales: Self-Blame, Other-Blame, Rumination, Cata-
strophizing, Putting into Perspective, Positive Refocusing,
Positive Reappraisal, Acceptance, and Planning. Scores are
calculated by summing items to that particular subscale;
higher scores indicate increased cognitive strategy use. The
CERQ-SF has acceptable reliability in adults and general
samples (α= 0.70–0.85; Garnefski and Kraajj, 2006), as in
the current sample 0.64–0.80. Reliability in adolescents has
only been conducted using the full, 36-item scale, but
shows acceptable reliability (α= 0.71–0.94; Garnefski and
Kraaij, 2018).

Mindfulness

The Five-Facet Mindfulness Questionnaire (FFMQ-15;
Baer et al., 2008) is a 15-item measure of mindfulness facets
that assesses general tendencies to be mindful in daily life.
Items use a 5-point Likert scale (0=Never or very rarely
true to 4=Very often or always true). The scale contains 5
three-item subscales: Observing, Describing, Acting with
Awareness, Non-Judging of Inner Experience, and Non-
Reactivity to Inner Experience. Scores from each subscale
are summed; higher scores indicate greater tendency for
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daily mindfulness. Reliability for the FFMQ-15 are high in
adult samples (α= 0.80–0.85; Baer et al., 2012). Reliability
in adolescent samples using the 39-item scale reports more
variable, but still adequate reliability ranges (0.61–0.91;
Deplus et al., 2016). In the current sample, reliability was
comparable (α= 0.60–0.85), with Non-Reactivity to Inner
Experience and Acting with Awareness (0.60 and 0.61,
respectively) reporting the lowest alphas.

Distress tolerance

The Distress Tolerance Scale (DTS; Simons & Gaher,
2005) is a 15-item scale that assesses an individual’s per-
ceived ability to tolerate, appraise, absorb and regulate their
distress. Items are scored on a 5-point Likert scale
(1= strongly agree to 5= strongly disagree). The DTS has
four subscales: Tolerance, Appraisal, Absorption and Reg-
ulation. Subscales are calculated via averages of their items,
with a total DTS score calculated from an average of the
subscales; higher scores represent higher levels of distress
tolerance. The DTS has acceptable reliability in adult and
adolescent samples (α= 0.89 and 0.59–0.90; Kechter and
Leventhal, 2019; Simons & Gaher, 2005), as in the current
sample 0.90.

Self-efficacy

The General Self-Efficacy Scale (GSF; Schwarzer and Jer-
usalem, 1995) is a 10-item scale assessing the coping ability
of daily living. Items are scored on a 4-point Likert (1= not
true at all to 4= exactly true). Items are summed together;
higher scores indicate greater self-efficacy to manage issues
of daily living. The GSF has acceptable reliability in adult
and adolescent samples (α= 0.76–0.90 and 0.85; Moeini
et al., 2008; Schwarzer and Jerusalem, 1995), as in the
current sample 0.80.

Analytic Plan

Analyses examining more than one time point include
participants with data at both assessments (n= 49). We saw
0% item-level missingness at pre- and post-test for partici-
pants who completed both assessments. First, we present
descriptive results of participants, including key variables of
interest to evaluate what proportion of participants’
responses fell above relative reported cutoffs. We then
present paired samples t-tests to examine growth from pre-
to post-test for mental health outcomes (H1). Next, paired
samples and independent samples t-tests by moderate- and
high-risk categories examine group differences from pre- to
post-test for mental and physical health outcomes and
mindfulness facets (H2). All t-tests were run separately by
constructs (i.e., mental/physical health symptomology,

emotion regulation subscales, mindfulness subscales).
Bonferroni correction was utilized to adjust p values due to
increased risk of a type-I error when making multiple sta-
tistical tests. Finally, we present multivariate stepwise
regressions utilizing pre- and post-test mindfulness facet
use, session attendance, and risk category to predict mental
and physical health outcomes, controlling for pre-test
mindfulness facet use, pre-test mental health symptomol-
ogy, age and gender (H3). Post-hoc analyses were con-
ducted to further examine the impact of dose response on
key outcomes of interest.

Results

Participants (n= 56) had an average age of 14.5 years
(sd= 1.6, range= 12–17). Two-thirds of participants iden-
tified as female (n= 37, 66.1%), followed by male (n= 10,
17.9%), other (n= 5, 8.9%), transgender (n= 3, 5.4%) and
gender fluid (n= 1, 1.8%). Participants self-reported their
sexual orientation, with 23 (41.1%) identifying as hetero-
sexual, 17 (30.4%) as bisexual, 13 (23.2%) as other, and 3
(5.4%) as homosexual. The majority of participants identi-
fied as Caucasian (n= 47, 83.9%), followed by African
American (n= 9, 16.1%). Over one-quarter of the sample
(n= 15, 26.8%) identified as Latinx. The majority of par-
ticipants were in 9th grade (n= 13, 23.2%; range= 5–12th
grade). All participants reported comorbid diagnoses, with
depressive (n= 28), anxiety (n= 21) and attention-deficit
hyperactivity disorders (n= 18) reported as most common.
Participants reported significantly higher rates of somatic
symptoms at pre-test (m= 14.85) compared to a general
population of adults (m= 3.23, Gierk et al., 2014) and
adolescent samples (m= 8.78, Baier et al., 2019). No sig-
nificant differences of demographic characteristics by risk
category were found.

Thirty participants (53.6%) were considered to be in the
moderate-risk group. On average, participants in the
moderate-risk group attended 30 therapy appointments
(sd= 30.3, range= 1–101), and cancelled/no-showed 8
appointments (sd= 8.8, range= 0–31). Eleven participants
(36.7%) had at least one safety plan in their treatment his-
tory (m= 2.8, sd= 2.4, range= 1–11). Four participants
(13.3%) had referrals to Emergency Mobile Psychiatric
Services (EMPS; ranging from 1 to 3 referrals per child).
Twenty-six participants were considered to be in the high-
risk group (n= 26, 46.4%). On average, participants in the
high-risk group attended 74 therapy appointments (sd=
59.1, range= 8–191), and cancelled/no-showed 30
appointments (sd= 31.5, range= 1–100). Sixteen partici-
pants (61.5%) had at least one safety plan in their treatment
history (m= 3.1, sd= 3.1, range= 1–14). Fourteen parti-
cipants (53.8%) had referrals to EMPS (ranging from 1 to 4
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referrals per child). In addition, 20 participants (76.9%) had
prior engagement in II-CAPS (ranging from 1 to 5 referrals
per child), 16 participants (61.5%) had prior engagement in
FFT (ranging from 1 to 3 referrals per child), 5 participants
(19.2%) had prior engagement with partial hospitalization
programs, and 4 participants (15.4%) had prior hospitali-
zations for their unstable mental health symptoms.

Descriptive Results

We lost seven participants at follow-up, resulting in a
retention rate of 87.5%, with high indicators of acceptability
and feasibility. While there were no statistically significant
differences in baseline study variables for participants lost to
attrition from those who completed both assessments, there
were systematic differences worth noting: at baseline, par-
ticipants lost to attrition reported higher rates of Non-
Reactivity to Inner Experience (m= 9.57 versus 8.00) and
self-efficacy (m= 26.14 versus 24.08), and lower rates of

somatic symptoms (m= 11.14 versus 15.18) and use of the
cognitive emotion regulation strategy perspective taking
(m= 3.86 versus 5.90). For further details on the accept-
ability, feasibility, and other process variables related to the
online intervention, please refer to our related study
(Hutchison et al., 2022). Results that follow include all 56
participants who provided data on key variables of interest at
pre-test, and at post-test 49 (87.5%) participants provided
completed data. At pre-test, 50 (89.3%) adolescents reported
a score of 16 or greater, indicating clinical depression (Eaton
et al., 2004). At post-test, the number of participants indi-
cating clinical depression decreased to 34 (60.7%). At pre-
test, 6, 11, 17 and 22 adolescents reported scores indicating
no/minimal, mild, moderate, and severe anxiety, respectively
(Spitzer et al., 2006). At post-test, 11, 14, 12, and 12 indi-
viduals indicated no/minimal, mild, moderate and severe
anxiety, respectively. At pre-test, 5, 9, 8, 8 and 26 adoles-
cents reported scores indicating no-minimal, low, medium,
high and very high somatic symptoms, respectively (Gierk

Fig. 2 Pre-Post Impacts on Clinical Indicators for Key Variables of Interest

Table 1 Significant means,
standard deviations and effect
sizes on key variables for the
overall sample

Variable M(SD) Baseline M(SD) Post-test t-test, effect size

Depression 29.53 (11.55) 25.02 (13.11) t= 2.71, p < 0.01, d= 0.37

Anxiety 12.23 (5.63) 9.66 (5.91) t= 3.13, p < 0.01, d= 0.45

Somatic Symptoms 14.85 (8.64) 11.49 (8.16) t= 3.31, p < 0.01, d= 0.40

Self-Efficacy 23.89 (4.86) 26.91 (5.48) t=−3.53, p < 0.01, d= 0.58

Mindfulness-Describing 7.36 (2.83) 8.11 (2.94) t=−2.07, p < 0.05, d= 0.26

ER-Self-Blame 7.04 (2.22) 6.34 (2.16) t= 2.03, p < 0.05, d= 0.32

ER-Positive Refocus 4.85 (1.64) 5.49 (1.79) t=−2.15, p < 0.05, d= 0.37

ER-Positive Reappraisal 5.85 (1.81) 6.64 (2.05) t=−2.71, p < 0.01, d= 0.41
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et al., 2014). Following the intervention, 11, 6, 7, 8, and 17
individuals indicated no-minimal, low, medium, high and
very high somatic symptoms, respectively (see Fig. 2 for
visual representation of pre-post impacts).

Hypothesis 1

Several statistically significant pre- to post-intervention
differences are evident (see Table 1): participants reported
significant reductions in their mental health symptomology
of depression, anxiety and somatic symptoms (ts
range= 2.77–3.45, all p < 0.01, ds range= 0.36–0.44).
Significant increases in mindfulness facet of Describing
(t=−2.07, p < 0.05, d= 0.26) and self-efficacy (t=−3.55,
p < 0.01, d= 0.58) were noted. Significant increases in
cognitive emotion regulation strategies for positive refo-
cusing and positive reappraisal (t=−2.22 and −2.71,
respectfully, p < 0.05, d= 0.37 and 0.41), and reductions in
self-blame cognitive coping (t= 2.10, p < 0.05, d= 0.32)
are also evident. Bonferroni adjusted alpha levels for three,
five and nine a priori hypotheses (for mental/physical health
symptomology, mindfulness facets, and cognitive emotion
regulation strategies, respectfully) were conducted using
alpha levels of 0.017, 0.010, and 0.001 per test. All changes
for mental and physical health outcomes remained sig-
nificant, as did the cognitive emotion regulation strategy of
positive reappraisal.

Hypothesis 2

Based upon the criteria for risk-categories described above,
thirty participants (53.6%) were considered to be moderate
risk, and twenty-six participants (46.4%) high risk. Two
statistically significant group differences were found: ado-
lescents in the high-risk group reported significantly higher

pre-test use of the mindfulness facet of Describing
(t=−2.65, p < 0.01, d= 0.71) and those in the moderate
risk group reported significantly lower pre-test use of the
cognitive emotion regulation strategy of self-blame
(t= 2.22, p < 0.05, d= 0.59). Bonferroni adjusted alpha
levels for five and nine a priori hypotheses (for mindfulness
facets, and cognitive emotion regulation strategies,
respectfully) were conducted using alpha levels of 0.010,
and 0.001 per test. Changes in describing mindfulness
remained significant.

Due to differences in treatment history, paired samples’
t-tests of moderate and high risk sub-groups were conducted
to assess patterns of change. Several statistically significant
group differences by risk categories were found (see Table
2). The moderate risk group reported significant reductions
in mental health symptomology of depression, anxiety and
somatic symptoms (ts range= 2.39–4.09, all p < 0.05, ds
range= 0.32–0.67). The moderate risk group reported sig-
nificant increases in mindfulness facets of Describing, and
Non-Reactivity of Inner Experience (ts=−2.09 and −2.22,
ps < 0.05, ds= 0.43 and 0.61). Adolescents in the moderate
risk group reported significant increases in their distress
tolerance (t=−3.49, p < 0.01, d= 0.76), self-efficacy
(t=−2.73, p < 0.01, d= 0.55), and use of cognitive cop-
ing strategies of positive refocusing and positive reappraisal
(ts=−2.34 and −2.76, ps < 0.05, ds= 0.60 and 0.60) as
well as significant reductions in self-blame and catastro-
phizing (ts= 2.60 and 2.40, ps < 0.05, d= 0.54 and 0.57).
The only significant improvement seen in the high risk
group was in self-efficacy (t=−2.40, p < 0.05, d= 0.59).
Bonferroni adjusted alpha levels for three, five and nine a
priori hypotheses (for mental/physical health symptomol-
ogy, mindfulness facets, and cognitive emotion regulation
strategies, respectfully) were conducted using alpha levels
of 0.017, 0.010, and 0.001 per test. Changes in generalized

Table 2 Means, standard
deviations and effect size by
category of risk

Variable Pre-Test M(SD) Post-test M(SD) t-test, effect size

Moderate Risk Participants

Depression 27.75 (11.42) 23.54 (13.63) t= 2.39, p < 0.05, d= 0.32

Anxiety 12.33 (5.85) 8.29 (5.72) t= 4.09, p < 0.01, d= 0.67

Somatic Symptoms 14.88 (8.19) 11.13 (8.26) t= 2.87, p < 0.05, d= 0.46

Distress Tolerance 2.34 (0.68) 2.86 (0.66) t=−3.49, p < 0.01, d= 0.76

Self-Efficacy 23.96 (4.36) 26.54 (4.69) t=−2.73, p < 0.01, d= 0.55

Mindfulness-Describing 6.38 (2.45) 7.54 (2.83) t=−2.09, p < 0.05, d= 0.43

Mindfulness-Non-Reactivity 7.63 (2.20) 9.04 (2.49) t=−2.22, p < 0.05, d= 0.61

ER-Self-Blame 7.58 (2.29) 6.42 (1.95) t= 2.60, p < 0.05, d= 0.54

ER-Positive Refocus 4.79 (1.67) 5.88 (2.00) t=−2.34, p < 0.05, d= 0.60

ER-Positive Reappraisal 5.54 (1.82) 6.71 (1.90) t=−2.76, p < 0.01, d= 0.60

ER-Catastrophizing 7.29 (1.97) 6.08 (1.98) t= 2.40, p < 0.05, d= 0.57

High Risk Participants

Self-Efficacy 23.83 (5.43) 27.30 (6.28) t=−2.40, p < 0.05, d= 0.59
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anxiety remained significant, as did the cognitive emotion
regulation strategy of positive reappraisal.

Hypothesis 3

Overall, session dosage did not reach significance in any of
the models below, where predictions of each outcome is
presented separately—for anxiety, depression, and lastly,
somatic symptoms (see Table 3).

Anxiety symptomology

Participant’s post-test use of Non-Judging of Inner Experience
and moderate and high risk categories together explained
42.5% of the variance in anxiety symptomology at post-test
(R2= 0.425, F(9, 39)= 3.86, p < 0.01). Holding constant all
other predictors, higher use of post-test Non-Judging of Inner
Experience (β=−0.393, p= 0.013) significantly predicted
reduced anxiety symptomology, whereas being in the high-
risk group (β= 0.304, p= 0.017) significantly predicted
increased anxiety symptomology. No control variables
(baseline use of mindfulness facets, baseline symptomology,
age or gender) made a significant contribution to the model.

Depression symptomology

Participant baseline depression symptomology (control
variable) and post-test use of Describing together explained
47.7% of the variance in depression symptomology at post-
test (R2= 0.477, F(9, 39)= 5.86, p < 0.01). Holding con-
stant all other predictors, higher baseline depression
symptomology (β= 0.487, p= 0.001) significantly pre-
dicted increased depression symptomology at post-test and
post-test use of Describing (β=−0.441, p= 0.004) sig-
nificantly predicted reduced depression symptomology.

Somatic symptomology

Participants baseline somatic symptomology (control variable)
and post-test use of Non-Judging of Inner Experience together

explained 52.8% of the variance in somatic symptomology at
post-test (R2= 0.528, F(9, 39)= 6.97, p < 0.01). As seen in the
previous models, holding constant all other predictors, higher
use of post-test Non-Judging of Inner Experience (β=−0.452,
p= 0.002) significantly predicted reduced somatic sympto-
mology, while higher somatic symptomology (β= 0.468,
p= 0.001; control variable) significantly predicted increased
somatic symptomology at post-test.

Post-Hoc Analysis

While a continuous score for participants’ session atten-
dance was not a significant predictor of study outcomes,
prior evidence indicates increased attendance and engage-
ment in interventions produces more pronounced outcomes
(Moulton-Perkins et al., 2020). Therefore, we conducted
post-hoc analyses to examine a potential dose response. We
created a dichotomous variable of attendance for those with
low attendance (four sessions or fewer) and those with high
attendance (five or more sessions) and ran independent
samples t-tests to explore any group differences on key
outcomes of interest. Two statistically significant group
differences were found: adolescents who had high atten-
dance reported significantly reduced catastrophizing at post-
test (t= 2.20, p < 0.05, d= 0.65) and significantly increased
distress tolerance at post-test (t=−2.49, p < 0.05, d= 0.64)
compared to those in the low attendance group.

Discussion

Previous evidence supports the utility of adjunctive MBI
approaches to alleviate psychological symptoms, and
improve emotion regulation, self-awareness and coping in
youth (DePlus et al., 2016; Pepping et al., 2016). We built
on existing literature and preliminary results of the PRISM
curriculum (Russell et al., 2019) by demonstrating sig-
nificant impacts on mental and physical health outcomes for
adolescent patients in a community-based mental health
clinic. Our first hypothesis was supported, as participants

Table 3 Linear stepwise
regressions of mindfulness
facets, mental and physical
health outcomes

Variable B SE B β t p value R2

Depression 0.477

Depression (pre-test) 0.548 0.145 0.487 3.774 0.001

Describing (post) −2.028 0.670 −0.441 −3.030 0.004

Anxiety 0.425

Non-Judging (post) −0.750 0.288 −0.393 −2.607 0.013

High risk group 3.562 1.430 0.304 2.490 0.017

Somatic Symptoms 0.528

Somatic Symptoms (pre-test) 0.451 0.120 0.468 3.773 0.001

Non-Judging (post) −1.221 0.372 −0.545 −3.279 0.002
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reported reductions in mental and physical health outcomes
of depression, anxiety and somatic symptoms and reduced
use of self-blame as a cognitive coping strategy following
the intervention. Additional significant impacts were seen in
increased use of Describing mindfulness, self-efficacy and
cognitive emotion regulation strategies for positive refo-
cusing and positive reappraisal.

We expected to see adolescents deemed high risk to
report greater improvements in outcomes from pre- to post-
test compared to adolescents in a moderate-risk category.
Contrary to our expectations, those in the high-risk group
did not report symptom reduction and only reported sig-
nificant improvements in their self-efficacy. Those in the
moderate risk group, surprisingly, reported several statisti-
cally significant changes: reduced depression, anxiety and
somatic symptoms, increased use of Describing, Non-
Reactivity and Non-Judging of Inner Experience mind-
fulness, increased distress tolerance, self-efficacy and use of
cognitive coping strategies for positive refocusing and
positive reappraisal, and significant reductions in self-blame
and catastrophizing. A large effect on distress tolerance
following the intervention was seen among those in the
moderate risk group. This finding supports prior research
(e.g., Linehan and Wilks, 2015) and the efficacy of this
intervention to make significant real-world impacts on
adolescents’ abilities to engage in goal-directed behaviors
despite experiencing discomfort (e.g., maintaining treatment
plan goals). This result provides a promising focus for
future MBIs with adolescents striving produce the most
pronounced impacted on cognitive coping strategies.

One potential explanation for the lack of our hypothesis
support can be seen in the high-risk group’s treatment his-
tory. Each participant engaged in at least one type of
intensive in-home service anywhere from one to four times,
with each service lasting 3–6 months. In-home services are
informed by cognitive and communication theories that
focus on reducing blame and increasing positive reappraisal
(Adnopoz et al., 2012; Celinska et al., 2019). The high-risk
group demonstrated higher rates of pre-test use in four of
the five mindfulness facets (all but Acting with Awareness)
than the moderate risk group. The high-risk group may have
received prior exposure and practice of cognitive shifts in
non-judgmental perspectives and positive reframing of
negative experiences during intensive in-home services and
thus report little room for improvement. Further, this
group’s treatment trajectory may indicate a level of need
beyond what the 8-session adjunctive PRISM curriculum
can reasonably meet.

Participants in the moderate risk group may have demon-
strated better outcomes due to the introduction of new cog-
nitive emotion regulation strategies and mindfulness skills
during PRISM. Given their history of less intense treatment,
they may not have been previously aware of or practiced these

skills regularly, which provided opportunity for increased use
from the intervention to improve mental health outcomes.
This finding is supported by the greater mean difference for
significant mindfulness facet change in the moderate risk
group of Describing and Non-Reactivity of Inner Experience
compared to those in the high-risk group, who reported higher
values at pre-test and may be indicative of a ceiling effect.
Further, greater mean differences for cognitive emotion reg-
ulation strategies were seen for self-blame, positive refocus,
positive reappraisal, and catastrophizing. Future analyses with
larger samples should control for potential differences of
treatment history and coping skill use at pre-test in predictive
models to examine impacts on mindfulness facets and mental
health outcomes by categories of risk.

We found partial support for our third hypothesis, that
post-test use of Non-Judging of Inner Experiences sig-
nificantly predicted reduced anxiety and somatic symptoms.
Contrary to expectations, Acting with Awareness did not
significantly predict mental or physical health outcomes, and
post-test Describing was found to be a significant predictor of
reduced depression symptoms. Prior research indicates Non-
Judging of Inner Experience as associated with dysphoric
affect, stress, and depressive symptoms (Abujaradeh et al.,
2019; Royuela-Colomer and Calvete, 2016), and may buffer
the effects of life stress on negative affect in adolescent
samples (Ciesla et al., 2012; Galla et al., 2020). Further, early
evidence suggests a connection between Describing and Non-
Judging of Inner Experiences and reduced somatic symptoms
(Ballantyne et al., 2021). We provide additional support to
these findings, and have implications for future MBIs deliv-
ered online or in-person. Such interventions with adolescents
can focus on describing emotional experiences from a non-
judgmental perspective to reduce mental and physical health
symptoms. These facets are particularly helpful to shift
engrained cognitive patterns of negative appraisals and
rumination on experiences and feelings to increase adaptive
describing and judgment of thoughts and feelings, which may
impact overall symptomology. Future work that compares the
effectiveness of delivery modality will be important for
evaluating intervention scalability and sustainability for ado-
lescents at risk of maladaptive outcomes.

Limitations

The small sample size limits the power to run sophisticated
analyses and generalize findings to the larger population of
at-risk adolescents, and may explain the lack of significance
in some of the findings, including those deemed non-
significant following Bonferroni adjustments. Many famil-
ies contacted about the study were reluctant to engage due
to the commitment of additional responsibilities and
appointments. This is a challenge during traditional service
engagement, but was compounded by the work, education
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and daily routine disruptions noted during the COVID-19
pandemic. The current study provides preliminary efficacy
pilot results that can inform future larger trials focused on a
hard to reach population.

A second limitation is the variability in participants’
attendance (m= 5.75, range= 1–8). The most common
reasons for missing sessions were too many appointments/
events scheduled that week (n= 19), transition to a higher
level of care (n= 5) and anxiety about the group format
(n= 4). An additional limitation was the difficulty of
retaining participants to complete the post-test survey. At
baseline, participants lost to follow-up were more likely to
have higher rates of self-efficacy and use of Non-Reactivity
to Inner Experience mindfulness, suggesting they may have
believed they could address any mental health concerns
with their current level of care and may not have seen the
potential benefit of the adjunctive MBI to provide additional
skills or support. The most common reasons for attrition
were involvement in too many services (n= 4), termination
of mental health treatment (n= 2), and not liking the group
format (n= 1). Post-hoc analyses indicated participants
who attended five or more sessions (62.5% or more of the
curriculum), reported significantly increased distress toler-
ance and reduced use of catastrophizing at post-test com-
pared to those who attended fewer than five sessions,
indicating attendance produced more robust impacts. This
further supports the practical impact on distress tolerance as
a result of this intervention and has meaningful implications
for adolescents who present with comorbid diagnoses. The
intervention may be addressing multiple treatment plan
objectives (i.e., reducing depression, increasing commu-
nication) to learn goal-directed behaviors that increase their
ability to attend to adverse experiences in the moment with
adaptive coping strategies to mitigate distress.

A further barrier to survey completion was the online
facilitation due to the COVID-19 pandemic, which removed
the possibility of in-person survey completion and other
types of follow-up, supports, and encouragement that may
have bolstered engagement for the entire sample. Future
studies should attempt to address this issue by including
additional means of contact during the consent procedure to
follow up with patients (i.e., home address to mail survey,
permission to contact additional household members), as
opposed to the only modalities used in the current study of
email, text and phone calls to caregivers—necessary to
complete data collection per the social distance guidance
following the spread of the COVID-19 virus. Further, the
use of online formats for assessments presents a possible
risk for common rater, common-method bias that should be
addressed in forthcoming studies through the use of addi-
tional assessment perspectives, including observational
measures and multi-rater methods (i.e., adolescent, parent
and therapist perspectives).

A final limitation worth noting is the lack of a control or
comparison group in this pilot study. We are unable to
determine whether the benefits of the PRISM intervention
are due to the specific components taught and skill acqui-
sition learned, or if they were due to confounding variables
such as but not limited to: ongoing mental health treatment
outside of the adjunctive intervention, social desirability,
attention, peer interaction or distraction. Future research is
warranted to conduct a larger-scale trial of PRISM with
either a wait-list control or treatment as usual comparison
group to determine the beneficial effects derived from
PRISM specifically.

Conclusion

The preliminary pilot study provides initial support that
PRISM can bolster adaptive emotion regulation and coping
skills to reduce mental and physical health symptoms for
adolescents receiving treatment in a community mental
health clinic. Our findings suggest the importance of
adjunctive services like MBIs for those at moderate risk,
who are engaged in outpatient services, report significant
depression, anxiety and somatic symptoms, but fall below
threshold indicators for intensive in-home services. Pro-
viding adjunctive services to this group is critical to prevent
escalations beyond the need of outpatient therapy to higher
levels of care, which are costly and time-intensive. Evi-
dence suggests that prevalence and severity of mental health
symptoms increases with age (Lallukka et al., 2019), thus is
important to target this moderate risk adolescent group to
bolster adaptive coping and reduce symptom severity for
this traditionally less-supported group of at-risk adolescents.

We provide pilot results of a Stage 1A intervention
development effort, where a promising behavioral interven-
tion was modified and adapted to provide initial efficacy in a
new clinical sample of adolescents. Next steps in developing
the program are to expand the intervention to multiple sites to
examine feasibility and pilot testing during Stage 1B (Czaj-
kowski et al., 2015). Specific, recommended strategies for
proceeding include repeated practice of Describing and Non-
Judging of Inner Experience, as increased use of these at
post-test significantly predicted reduced mental and physical
health symptoms. Additional examination of the impact of
implementation modality on key outcomes is necessary.
Recruitment should expand to multiple sites to allow for
increased reach of at-risk adolescents to allow randomization
by risk-category (moderate and high risk) into one of the
following facilitation modalities: online only, in-person only,
or a combination of online and in-person formats. Further,
the addition of a comparison group, defined as either a wait-
list control or treatment as usual is necessary to determine
whether outcomes are due to the PRISM intervention itself or
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if similar benefits are noted for adolescents attending tradi-
tional treatment modalities only (i.e., outpatient services).
This next step of an implementation trial will test which
facilitation modality produces the most pronounced symptom
reduction by category of risk to refine future experimental
testing during Stage 2 (randomized control trial of efficacy).
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