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ABSTRACT

Introduction Interparental conflict exposure places
adolescents at risk for problems with stress and anxiety;
existing prevention/intervention strategies focus on reducing
interparental conflict. Mindfulness-based programmes may
be a promising treatment strategy for this population, but
studies have not yet tested whether they are effective in

this high-conflict context. In addition, evidence suggests
that extensions to traditional treatments, such as delivering
components in daily life that are tailored to moments of need,
can increase treatment efficacy, particularly when combined
with in-person treatments and particularly for adolescents.
However, there are no such extensions to mindfulness
interventions available. The Moving 2 Mindful study aims

to (1) develop an ecological momentary intervention (EMI)
supplement to Learning to BREATHE (L2B), an evidence-
based mindfulness intervention for adolescents; (2) refine
the EMI programme and determine the best delivery plan;
(3) examine the feasibility and acceptability of L2B Plus

(L2B plus the developed supplement) and (4) examine

the potential for L2B Plus to reduce stress and anxiety for
adolescents from high-conflict homes.

Methods and analysis The Moving 2 Mindful study
proposes a mixed-methods approach to developing and
refining a multimethod adaptive supplement to L2B.
Feasibility, acceptability and potential effectiveness will be
tested in a sample of 38 families, who will be randomly
assigned to receive L2B Plus or an active health and
wellness control condition and followed until 3 months
postintervention. A range of psychosocial and physiological
factors will be assessed at multiple time points. This study
is registered with clinicaltrials.gov (ID NCT03869749; pre-
results).

Ethics and dissemination The Institutional Review
Board at Colorado State University has approved this
study. Findings will be disseminated in scientific journals
and conferences, whether they are positive, negative or
inconclusive.

Strengths and limitations of this study

» A strength of the current study is the use of a ran-
domised controlled trial design.

» One of the main strengths of the design is the mixed
method longitudinal assessment.

» A limitation is a sample size that is relatively small
(although in line with goals of documenting feasibili-
ty and acceptability), which limits the generalisabili-
ty of findings and reduces statistical power.

INTRODUCTION

Adolescence is a unique and critical period
for the development or prevention of stress-
regulatory problems that have life-span conse-
quences." Therefore, initiatives to promote
positive coping among vulnerable adolescents
are critical. Children and adolescents who
witness hostile, frequent and poorly resolved
interparental conflict are at increased risk
for problems with stress regulation as well
as anxiety (see figure 1).*° Although these
youth often experience stress and anxiety
symptoms above clinical thresholds,” even
problems that are below clinical thresholds
can have long-term adverse consequences.* ™’
Interparental conflict is to some extent
normative and inevitable; most couples expe-
rience some constructive as well as destructive
marital conflict."! Tn addition, the hostile and
frequent conflict that is the most damaging
for children and adolescents is relatively
prevalent in the USA.' The purpose of the
current study is to investigate the efficacy
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Figure 1 Conceptual model guiding this study. Past work
provides evidence for paths ‘a’ and ‘b’. After developing
and refining Learning to Breathe Plus (Aims #1 and #2) and
evaluating its feasibility and acceptability (Aim #3), we will
test hypothesised path ‘c’ and explore whether there is
experimental support for paths ‘d’ and ‘e’ (Aim #4).

of a mindfulness intervention for reducing stress and
anxiety for adolescents from high-conflict homes and
also to develop, refine and test feasibility/acceptability of
a multimethod adaptive intervention supplement to this
mindfulness intervention.

Given the consequences of exposure to interparental
conflict for adolescents, it is important that adoles-
cents from high-conflict homes be targeted in preven-
tion of the development of long-term problems with
stress and anxiety. There are, however, very few existing
programmes that directly serve them. Reducing destruc-
tive communication between marital partners has been a
target of most of these programmes.'*™” Some evidence
suggests that improving marital interaction is beneficial
to children." '® Not all studies that investigate the effect
of marital interventions on children suggest significant
benefits and effect sizes have typically been small (ie,
d<0.10)."° Tt may also be insufficient to focus exclusively
on improving marital relationships to address adolescent
problems. An approach that neglects to target youth
specifically, in lieu of targeting marital conflicts that
affect them, may overlook the possible impact of a more
direct approach. In high-conflict marital relationships,
efforts to change these interaction patterns are often
challenging, time-consuming and costly.'” For example,
partners may not be willing or committed to the inten-
sive work needed to change habitual interaction patterns.
Given that their parents’ commitment to change is out of
adolescents’ control, focusing intervention efforts exclu-
sively on parents takes agency out of the hands of adoles-
cents. Interventions that directly target adolescents from
high-conflict homes and aim to improve their emotion
regulation present a potential alternative way of reducing
anxiety and stress in this population. However, to our
knowledge, there has been no research investigating the
efficacy of such interventions.

Research suggests that interventions that increase
mindfulness (ie, present-focused, non-judgmental aware-
ness) are effective at reducing problems with stress and
amxiety.17 These approaches are also accepted by, and
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effective for, adolescents.”® Mindfulness interventions
directly targeting adolescents do not require that parents
be committed to change. One particular programme,
Learning to BREATHE (L2B), is an evidence-based
programme that is well-liked by adolescents (eg, Brod-
erick and Metz, 2009). Activities include psychoeduca-
tion about stress and emotion regulation and practices
of body scanning, non-aerobic yoga and meditation,
which are designed to cultivate and provide opportuni-
ties to practice presentfocused, non-judgmental atten-
tion. In addition, this programme can be implemented
in schools or in the community, in varying numbers of
sessions and session lengths. In addition to increasing
mindfulness, L2B directly targets the regulatory problems
that are often displayed by adolescents from high-conflict
homes.'**® Therefore, L2B may be an effective interven-
tion strategy to use to improve functioning in adolescents
from high-conflict homes.*’

Interventions that incorporate extensions to tradi-
tional treatments such as delivering intervention compo-
nents in daily life that are tailored to moments of need
(ecological momentary intervention (EMI) strategies;
eg, text-messaged intervention content) often increase
the efficacy of treatments.”® * EMI strategies have been
shown to have medium-sized effects on a variety of mental
health outcomes including anxiety, depression, perceived
stress, acceptance, relaxation and quality of life. They are
effective as both primarily stand-alone interventions® and
especially as supplements to in-person interventions.” In
addition, EMIs are particularly well-liked by adolescents.*®
Cell-phone use is integral to the lives of adolescents today.
According to a 2018 survey, 95% of teens have or have
access to a smart phone.” Adolescents endorse texting as
their preferred method of communication and are much
more likely to communicate via text messages rather than
face-to-face, especially out of school; in fact, the median
number of text messages sent by teens per day is 60.% **
Given the frequency of their cell-phone use, EMIs may
provide a natural and effective way to provide interven-
tion content to adolescents. Despite the power of these
EMI supplements, as far as we are aware, no empirically
supported EMIs are available for mindfulness-based
group interventions. As such, it is important to develop
an evidence-based and empirically supported EMI supple-
ment to mindfulness-based group interventions to maxi-
mise potential to support long-term positive change for
adolescents.”

Aims

The aims of this study are to (1) develop an EMI supple-
ment to L2B; (2) refine the EMI supplement and deter-
mine the best delivery plan; (3) examine the feasibility
and acceptability of L2B Plus (L2B plus the developed
supplement) and (4) examine the extent to which L2B
Plus reduces stress and anxiety for adolescents from
high-conflict homes. We hypothesise that L2B Plus will
decrease stress and anxiety relative to an active control
condition.
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METHODS AND ANALYSIS

Patient and public involvement

Patients/members of the public informed the devel-
opment/refinement of the EMI supplement to the
programme as described below, but otherwise patients/
members of the public were not involved in other
elements of study design or implementation. Also
detailed below is information about how participants
will assess the burden of the intervention via reports of
acceptability. Participants will have the option to have
aggregated results disseminated to them via mail or email
after study completion; results will also be available for
participants on a study website.

Aim 1: Develop a multimethod adaptive intervention
supplement to L2B

Overview

There will be two elements to the supplement to L2B:
(1) EMI in the form of text messages that provide partic-
ipants with (i) reminders to practice mindfulness, (ii)
reminders about types of mindfulness practices to engage
in (linked to the content from the last group meeting)
and (ill) encouragements to incorporate mindfulness
into daily life and, (2) an on-demand library of mindful-
ness education and practices (including audios, videos
and written articles with images), which adolescents will
always have access to, and will be directed to when they
report (via ecological momentary assessments (EMA))
feeling stressed, feeling anxious or exposed to family
conflict.

To create the intervention text-messages, 30 adolescents
(in cohorts of 4-10 members) will experience the full L2B
programme and engage in an activity designed to elicit
suggestions from programme participants about poten-
tial text-messages. Thirty adolescents will be recruited
to participate in L2B to assist with facilitator training/
certification and will also be asked to contribute to text-
message development in this way. More specifically, at the
end of each session, each adolescent will be asked to write
down one or two sentences that could serve as reminders
and encouragements to practice. These will serve as
inspiration for some of the text-messages sent to partici-
pants; the study team will also create such reminders and
encouragements to be sent via text message. The study
team will review this pool of potential messages to select
those that are most in line with the goals of each session
goals. In addition, very short practices will be included in
the text message component. This development process
is currently ongoing.

The research team has already completed the initial
development of the on-demand library of mindfulness
education and practices. Two strategies were used to
create this on-demand library. First, the research team
conducted a thorough search of available online mindful-
ness education and practices. Second, the research team
identified gaps in this existing content and created new
content to fill those gaps. In evaluating and collating the
content for the library, the following exclusion criteria

were applied: (1) technical problems (eg, low sound
quality); (2) free use prohibited; (3) specific/explicit reli-
gious references in language or image; (4) developmen-
tally inappropriate content (eg, language inconsistent
with the experience of youth and/or young child or adult
focused); (5) length>20min; (6) unclear/confusing
guidance for practice (eg, contradictory instructions);
(7) pedagogical inappropriateness (ie, not reflective of
programme themes or practices taught in group) and,
finally, (8) types of mental training (ie, mantra medita-
tion, visualisation) that may be well-presented but which
are not included in L2B.

Regarding the eighth criteria mentioned above, the
family of ‘contemplative, meditative practices’ repre-
sent a range of different forms of mental training. L2B is
derived from the same mental training/meditative tradi-
tion used in mindfulness-based stress reduction (MBSR).
This tradition defines mindfulness as a particular form
of attention that is purposeful, present-focused and non-
reactive. Mindfulness many be practiced by establishing
stability of attention (focus) and by cultivating awareness
of whatever is occurring (open awareness) with the atti-
tude of non-judgment, curiosity and acceptance of expe-
rience. Three families of practice are taught in MBSR:
focused attention, open awareness and compassion
practice. These are distinct from other types of contem-
plative practices such as mantra meditation, analytical
meditation, visualisation, relaxation training and so on.
Although these are all important forms of mental training
(and share similar goals), they are not emphasised in L2B.
Independent practices that train attention in ways consis-
tent with L2B practices were selected to avoid confusion
for participants and to reinforce what is being taught in
the group programme.

We sought content within each specific topic that varied
in length (specifically, categories of 0-5min, 6-10min
and 11+ min). Finally, all included content was sorted
to determine the L2B ‘theme’ to which it applied. The
basic principle guiding this sorting was to provide oppor-
tunities for students to practice independently those skills
that have already been introduced and practiced in class.
The practices in L2B are scaffolded sequentially; practices
were assigned to themes in accordance with this progres-
sion. Care also was taken to select materials that would
match students’ level of understanding and ability. For
example, in early sessions, practices focus more narrowly
on one object of focused attention (eg, breathing); in
later sessions, practices increase in complexity as partici-
pants are guided to focus on multiple objects of attention
(eg, body, thoughts and feelings). Practices in the on-de-
mand library were sorted according to the same progres-
sion. Second, the research team identified gaps in the
existing content that was found and created new content
to fill those gaps. The creation of that content was guided
by these same principles.

To inform the development and initial revision of
this multimethod adaptive intervention supplement,
focus groups with adolescents also will be conducted.
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Focus groups capitalise on group interaction to provide
information that would otherwise be unavailable to a
researcher.”® * The 30 adolescents who will experience
the full L2B programme as part of Aim #1 will partici-
pate in a focus group following the last of the six sessions.
Several EMI examples will be presented, and adolescents
will be asked to share their reactions to them to facilitate
group interaction and to examine what elicits positive
and negative responses from adolescents. Discussions will
be audio-recorded.

Participants and recruitment

High school-aged adolescents (14-18 years old) will be
recruited for all elements of this process; for all elements
of this protocol, parents and adolescents will provide
consent and assent, respectively. Recruitment will occur
through the Center for Family & Couple Therapy (CFCT)
at Colorado State University, which hosts a mentoring
programme and a social group for adolescents. These
programmes serve high-risk adolescents who are referred
by schools, community agencies and the juvenile justice
system of Larimer County; youth are referred if they are
atrisk for not reaching their full potential because of
significant individual and/or environmental risk. These
adolescents are likely to come from families with relatively
high levels of conflict.™® We will also recruit using adver-
tisements in local school bulletins, community resources
and with local therapists not affiliated with the CFCT.
Interested adolescents and parents will complete a short
screening questionnaire. Adolescents will be eligible if
they report (1) occasionally, frequently or very frequently
feeling stressed or anxious and (2) that their parents (i)
are not divorced or legally separated or pursuing divorce
or legal separation and (ii) engage in at least occasional
and/or hostile interparental conflict and/or adolescents
wish that their parents engaged in less conflict and/or
parents report marital distress (scoring <100 on the Short
Marital Adjustment Test, SMAT).*

Aim 2: Refine EMI supplement and determine the best delivery
plan

After collecting and creating content for the EMI supple-
ment, it will then be necessary to determine the most
effective means of delivery. To do this, a new group of
adolescents will be recruited to experience L2B plus the
EMI supplements and opinions will be collected via focus
groups, which will aid in refinement of the content to
adolescents’ liking. This procedure is described next.

Participants and recruitment

For this aim, 10 high school-aged adolescents (14-18 years
old) will be recruited through the CFCT at Colorado State
University and local community resources. Screening and
eligibility procedures will be the same as detailed above.
This sample size was selected to allow us to get feedback
on the refinement of the EMI supplement and delivery
plan from two cohorts of adolescents (with an estimate of
five teens per cohort).

Procedure

As part of a mixed methods, sequential design,* adoles-
cents will experience L2B Plus and participate in focus
groups, which will inform refinement of the multi-
modal adaptive supplement. Again, in addition to always
having access to the on-demand library, adolescents can
receive intervention content in two ways: (1) in identi-
fied moments of need and (2) randomly throughout the
day. First, to identify moments of need, between each
group meeting session, adolescents will complete EMA
throughout the day (first thing in the morning, 4 pm or
after school on weekdays and in the evening) and report
feelings of stress, anxiety and experience of family conflict;
links to EMA will be texted to teens, who will complete
the questions online. When adolescents report elevated
stress/anxiety or the experience of family conflict, they
will be directed via text message to relevant practices in
the on-demand library; this process will happen automat-
ically. More specifically, when teens report elevated symp-
toms (eg, levels of stress rated as atleast a 7 on a 10 point
scale), adolescents will automatically be sent text messages
with brief intervention content as well as a link to a rele-
vant practice in the on-demand library. Second, at several
random intervals throughout the day, adolescents will
receive text-message reminders and/or encouragements
to engage in mindfulness. Across the 6-week intervention,
the dosage of this EMI (ie, the number of text messages
received) will be varied between 1 and 5 times per day;
the order of dosage will be counterbalanced across weeks
as well as across participants. Quantitative assessments of
the acceptability of EMI content will occur using surveys
of how much adolescents like the EMI (0O=not at all to
5=verymuch; N/A: didn’t do activity). To evaluate the
frequency of EMI that is best-liked by adolescents, each
week, adolescents will report how many text messages
they would like to receive in relation to the number they
received the prior week (more, less or the same number).
Using these reports, we will identify the activities, modal-
ities (ie, text, video or audio) and dosages that were
both the most and least (1) liked and (2) completed.
We will use this quantitative information to inform the
focus group discussion, which will occur at the beginning
of the subsequent group meeting. In these focus group
discussions, the moderator will lead adolescents through
the activities that were rated the most and least liked and
use a discussion guide to probe for whether and why
adolescents did or did not like by these activities as well
as why adolescents did and did not complete activities.
Responses to different dosages will also be elicited. To
facilitate disclosure, adolescents will be instructed that
the purpose is to improve the programme and that crit-
ical feedback is appreciated. This methodological strategy
will allow for evaluation of each individual activity as well
as deeper understanding (through complementary inter-
actions of agreement and argumentative interactions of
disagreement)* of the characteristics that drive adoles-
cent liking of EMI activities.
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Immediately following each week’s focus group, that
week’s L2B session will take place. At the end of the
programme, overall reactions about what was most and
least liked /helpful will be assessed via questionnaires and
individual semistructured interviews.

Data analysis and expected outcomes

Qualitative data from focus groups will be analysed
following an inductive approach.* In addition, repeated
measures analysis of variance (ANOVA) will be used to
examine whether liking ratings or adherence (ie, propor-
tion of activities that adolescents completed) differ based
on modality/dosage. These analyses will inform EMI
modifications to maximise adherence and acceptance.
Themes for improvement that arise in both qualitative
and quantitative analyses will guide EMI refinement. This
information will be triangulated with clinical judgments
of the research team as well as the literature to guide deci-
sions about how to refine the EMI content.

Aim 3: Examine the feasibility and acceptability of L2B Plus
Participants and recruitment
Participants will be 38 newly recruited adolescents from
high-conflict homes and both of their parents, for a total
of 114 individuals. Primary recruitment will again occur
through the CFCT and community resources.
Adolescents and one parent will complete separate
screening measures (online or over the phone). Parents
will report the number of adults in the home and
adolescent age and complete the SMAT.”® Adolescents
will report their stress, anxiety and appraisals of their
parents conflict as well as complete the Patient Health
Questionnaire-9item.*’ Families will be included in the
study if the following criteria are met: (1) there are two
parents in the home, who are not pursuing legal separa-
tion or divorce and are willing to engage in marital educa-
tion (2) the adolescent in the home is between 14 and
18 years of age (ie, >13and <19), (3) adolescents are not
clinically depressed and do not report suicidal ideation at
baseline, (4) adolescents report that their parents engage
in at least occasional and/or hostile interparental conflict
and/or conflict that they feel threatened by or self-blame
for parents’ conflict and/or parents report marital
distress (scoring <100 on the SMAT)* and (5) the adoles-
cent reports occasionally, frequently or very frequently
feeling stressed or anxious.

Procedure

A preliminary (Phase II) randomised controlled trial will
be used to test L2B Plus. All parents will receive 6 weeks of
free marital education. Families will be randomly assigned
using urn randomisation (balancing groups by adolescent
sex and age) to either the L2B Plus condition (n=19) or
an active, health education control condition (n=19). The
Health Education Wellness Program (modelled after Hey
Durham)* will provide didactic information on substance
use, nutrition/body image, stress management, exercise
and signs of depression/suicide. The choice of control

group was motivated by the goal of Aim #4 (which will be
tested using these same data) to compare a mindfulness-
group to an attention-matched non-mindfulness group.
The principal investigator as well as individuals involved
in outcome assessments and data entry/analyses, will be
blind to participant condition. To maintain the blind,
research team members who are not the principal inves-
tigator (PI) or involved in outcome assessment or data
entry/analyses will implement the randomisation proce-
dure and prepare unblinded reports. Intervention facili-
tators will not necessarily be blinded to study condition,
but will not be involved with outcome assessment or data
entry/analyses. The most likely condition in which the
blind will be broken is that participants disclose their
group assignment to someone on the assessment team.
We will engage in training procedures so that assessment
team members are well-prepared to handle this breaking
of the blind. We will put procedures in place so that such
a breaking of the blind would not threaten the integrity
of the data. Data will be entered into REDCap either by
participants or by team members who are specifically
trained in data entry and are not involved in assessment.
The blind will be broken only by study team members
under critical incident conditions. Research team
members responsible for randomisation and preparing
unblinded reports as well as intervention facilitators will
be authorised to break the blind if one of the participants
has a very serious adverse reaction or event. Then, the PI
will be informed to help assure that the procedures of the
data safety and monitoring procedures are undertaken.
There will be no reason that the blind will be broken
with other study team members. Also, the PI will not be
involved in assessment.

The L2B Plus condition will include the 6week, in
person L2B intervention, supplemented with the text-
messaging and online supplement to L2B (‘Plus’) devel-
oped in the first aim. Adolescents will be sent EMI text
messages several times a day (with reminders, encourage-
ment and guides to practice mindfulness) and will also
have access to the on demand online library of mindful-
ness resources.

Both group interventions will be administered by grad-
uate students who will receive extensive training in imple-
mentation and supervised by the first author (RGLT)
as well as programme developer (PB). To be certified,
potential facilitators need: (1) a foundation of mindful-
ness practice (eg, participating in a MBSR course), (2)
relevant professional expertise (eg, teaching and/or
counselling experience); (3) participation in 24 hours of
training by a master training (including a foundational
training about the background of L2B, plus an intensive
training about facilitation involving demonstrations of
L2B lessons and discussions and opportunities to prac-
tice leading sessions with feedback from experienced
trainers) and (4) individual supervision and coaching
(ie, practice leading full L2B sessions with feedback from
experienced trainers). In the current study, minimum
qualifications for L2B facilitators will be a Bachelor’s
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degree and specific and thorough training in programme
implementation. In addition, facilitators will be current
or former students in Marriage and Family Therapy
who have received extensive clinical training and super-
vision. Each intervention consists of six 90 min sessions
delivered weekly for a total of 9 contact hours each. Both

programmes will be administered in a classroom at Colo-
rado State University. There will be multiple instructors
for each intervention group.

Data will be gathered to evaluate the feasibility and
acceptability of each element of L2B Plus (ie, in-person
meetings, EMI content, marital education; see table 1).

Table 1

Feasibility and acceptability measures

Specific indicator

Assessment tool

Primary endpoints
Safe implementation

Recruitment of target N
Enrolment of % eligible
Retention to intervention

Secondary endpoints
Feasibility indicators

L2B & control group successful
implementation

(L2B) Plus successful implementation

Marital education
Health and wellness education

Retention to study

Acceptability indicators
L2B and control group

(L2B) Plus

Marital education

Health and wellness education

<10% will display increased
symptomatology across the intervention

Successful recruitment of 38 families (114
individuals) meeting inclusion criteria

% eligible enrolled

>90% of adolescents will attend at least
4/6 sessions

Fidelity>80%

<5% across sessions of adolescents
reporting that they did not receive EMI
content in response to requests or did not
receive EMI each day

>90% of couples will attend 4/6 sessions

>90% of adolescents will attend 4/6
sessions

>90% of families will be retained at post-
test and follow-up

>80% will rate liking of content as >4
(1=not at all, 2=slightly, 3=moderately,
4=very much, 5=extremely)

>80% will report desiring a similar amount
of EMI as they receive

>80% will rate liking/helpfulness as >4
(1=not at all, 2=slightly, 3=moderately,
4=very much, 5=extremely)
>80% will rate liking/helpfulness as >4
(1=not at all, 2=slightly, 3=moderately,
4=very much, 5=extremely)

Daily assessments of perceived stress
(Perceived Stress Scale short form® 9
and anxiety symptoms (State-trait
anxiety inventory, Speilberger,®®° 2010).

Time to recruit target N

Study team will track individuals who are
eligible and do/do not enrol

Attendance will be tracked by session
facilitator

Fidelity checklist completed by RAs
who will observe each session live
for curriculum adherence, group
participation, facilitator delivery and
facilitation processes.

L2B only: programme developer will
evaluate recorded sessions using the
TMEOS*

Reported by adolescent participants

Attendance will be tracked by therapist
Attendance will be tracked by facilitator

Weekly survey for adolescents

Weekly survey asking how many texts
they would like to receive (from a lot less
to a lot more than last week)

Weekly survey for parents

Weekly survey for adolescents

EMI, ecological momentary intervention; L2B, Learning to BREATHE; RAs, research assistants; TMEOS, Teaching Mindfulness in Education

Observation Scale.
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Feasibility of high-quality implementation for both L2B
Plus and control conditions will be evaluated by trained,
research assistants who will observe each session live. The
L2B programme creator also will observe L2B session
video-recordings and evaluate both fidelity and facilitator
competence using the Teaching Mindfulness in Educa-
tion Observation Scale (TMEOS), a reliable and valid
observational rating tool for assessing fidelity and quality
of implementation. More specifically, the TMEOS assesses
proficiency of (1) procedural adherence (ie, planning,
organisation and curriculum coverage), (2) teaching
mindfulness, (3) guiding mindfulness practices and (4)
management of the learning environment.* Both reports
of fidelity by the live coders and the programme creator
will be reported, and evidence for successful implementa-
tion will be considered if ratings of 280% fidelity by both
live coders and the programme creator are achieved.

Aim 4: Testing L2B Plus and explore the extent to which
increasing mindfulness appears to reduce dysregulated stress
and anxiety

Finally, L2B Plus in its refined state will be tested for its
ability to reduce stress and anxiety in teens from high
conflict homes, relative to an active control condition.
This portion of the study is described here. This study is
registered with clinicaltrials.gov (ID NCT03869749).

Participants and recruitment

This aim will be tested with the same participants as
described under Aim #3.

Procedure

In addition to the procedures described under Aim #3,
baseline and post-test assessments will be conducted
through during a family visit and also a group data collec-
tion for adolescents in the first and last week of the group
meeting (see tables 2 and 3). Baseline assessments will
occur within 1 month before the start of the interven-
tion and post-test assessments will occur within 2weeks
following the last group meeting; follow-up assessments
will occur 3months (plus or minor 2 weeks) of the last
group meeting. Prior to the follow-up assessment, adoles-
cents will complete questionnaires online and then
complete the assessment in-person. Parents will engage
in a conflict discussion*® which will be video-recorded and
later coded for negative and positive conflict behaviours.
Adolescents will experience the Trier Social Stress Test
(TSST),47 a robust, standardised stressor; cardiovascular
and cortisol reactivity to and recovery from this stressor
will be measured. In addition, adolescents will complete
a computerised measure of distress tolerance, a mani-
festation of a dimension of mindfulness, via the Behav-
ioral Indicator of Resiliency to Distress.”® Parents will
report on family demographics, adolescent anxiety as
well as the frequency, intensity and resolution of marital
conflict. Adolescents will report on trait mindfulness, self-
compassion, anxiety and depression, perceived stress and
appraisals of interparental conflict. In addition, for 2 days

after the laboratory assessment, adolescents will provide
saliva samples to assess diurnal cortisol production.

In addition, in between each meeting sessions, partic-
ipants will complete daily ecological assessments at
multiple, random intervals throughout the day and
report state mindfulness, frequency of mindfulness prac-
tices, state anxiety, state stress and observed or experi-
enced family conflict.

Data analytic considerations

In line with recommendations for pilot studies,” infer-
ential statistics are not proposed and therefore power
analyses are not necessary given that the sample size was
selected to allow us to adequately assess feasibility and
acceptability. The plan is to (1) descriptively examine
change in relevant outcomes in both conditions and (2)
conduct inferential statistics to examine within-person
links between mindfulness, stress and anxiety, rather than
as a test of intervention effects.

In addition to the descriptive statistics outlined above
to test primary and secondary hypotheses, exploratory
ANOVAs will be estimated to examine group differences
at post-test and follow-up. In addition, repeated measures
ANOVAs will be used to examine average changes from
pretest to post-test and follow-up for each intervention
condition. We will use these ANOVAs to construct 95%
Cls around these differences in magnitude to estimate
the degree of uncertainty in these estimates. Although
underpowered, these analyses will allow us to explore
potential group differences that will inform a future
adequately powered trial. Itis expected that some missing
data will be present in the final datasets. We will conduct
a thorough missing data analysis and examine whether
any time one or demographic characteristics are predic-
tors of study and/or intervention dropout. To account
for missing data, multiple imputation (MI) will be used
following the guidelines out forth by Little and Rubin®™
for creating the imputed datasets, conducting the anal-
yses and combining the results. Variables that systemat-
ically predict missingness will be included as auxiliary
variables in the MI and as control variables in the explor-
atory ANOVAs. Given the small sample size in this design,
we aim to limit these control variables to a very small
number. Groups will be conducted with a minimum of
two and a maximum of 10 youth. Therefore, explor-
atory analyses will adjust for cohort effects. Because anal-
yses nested within intervention groups would be grossly
underpowered, we will compute an intraclass correlation
to examine the non-independence of measures within
groups. In addition, we will explore analyses in which we
control for intervention group in our analyses.

We will also conduct inferential statistics to examine
within-person links between mindfulness, stress and anxiety
as well as observed or experienced family conflict. More
specifically, we will conduct both mixed-effects regres-
sion models to examine the extent to which on days that
adolescents observe/experience family conflict they are less
mindful and similarly whether less mindful days are also
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Table 2 Assessments for Moving 2 Mindful study protocol

Domain Construct

Measure

Description

Screening measures

Parent reports Number of adults
in the home

Adolescent age

Marital conflict

Adolescent Stress
reports
Anxiety
Reports of
interparental
conflict

One item measure
One item measure
Short Marital Adjustment Test®®

One item measure; ‘How often do you feel
stressed out?’ (never, very rarely, rarely,
occasionally, frequently or very frequently)

One item measure, ‘How often do you
feel anxious?’ (never, very rarely, rarely,
occasionally, frequently or very frequently)

Three items: ‘How often do your parents
argue?’, ‘When your parents argue, how
often is it really negative or angry?’ and
‘How often are you worried that something
bad will happen when your parents fight
AND/OR feel like it’s your fault that your
parents are fighting?’ (never, very rarely,
rarely, occasionally, frequently, very
frequently)

Baseline, post-test and follow-up assessment measures

Adolescent Trait mindfulness

reports

Self-compassion

Emotion regulation

Anxiety and
depression

Perceived stress

Interparental
conflict

Parent reports Demographic
information*

Adolescent anxiety

Interparental
conflict

Objective assessments

Adolescent
distress tolerance
(a manifestation of
mindfulness)

Mindfulness Awareness and Attention Scale,

Adolescent Version®'

Self-Compassion Scale, short form®

Difficulties in Emotion Regulation Scale®®

Revised Child Anxiety and Depression
Scale®

Perceived Stress Scale®

Children’s Perceptions of Interparental
Conflict Scale®®

Questions asking: length of marriage, family
structure, number of adults and children in
the home, family income, race/ethnicity and
education

Revised Child Anxiety and Depression
Scale, parent-report®

Frequency and intensity®® as well as
resolutions®” of interparental conflict

Behavioral Indicator of Resiliency to
Distress, BIRD*®

Eligible if there are two parents in the home and other
inclusion criteria are met

Eligible if adolescent is between 14 and 18 (ie, >13and
<19) and other inclusion criteria are met

Assesses the degree of marital distress; scoring <100
indicates clinically significant distress and eligibility

Youth are eligible if they report occasionally, frequently or
very frequently feeling stressed or anxious

Youth are eligible if they report occasionally, frequently or
very frequently feeling stressed or anxious

Youth are eligible if they answer occasionally, frequently or
very frequently to any of these questions

Assesses the extent to which an individual is typically
focused on the present moment

Assesses several areas of trait self-compassion, including:
self-kindness, self-judgement, common humanity,
isolation, mindfulness and overidentification

Assesses multiple dimensions of emotion regulation/
dysregulation, including: non-acceptance of emotional
responses, difficulties engaging in goal-directed behaviour,
impulse control difficulties, lack of emotional awareness,
limited access to emotional awareness strategies and lack
of emotional clarity

Assesses anxiety and depressive symptoms

Assesses the typical level of stress experienced over the
last month

Assesses children’s appraisals of their parents’ marital
conflict, including dimensions of conflict properties, threat
and self-blame

Assesses parent perceptions of adolescent anxiety and
depressive symptoms

Assesses the typical frequency and intensity of marital
conflict as well as how often and how well marital
disagreements are typically resolved

Assesses distress tolerance by measuring how long
participants persist in the game when given an option to
exit; the game involves using a mouse to click a green dot
as it moves around randomly among a series of numbered
boxes—subjects are awarded with a pleasant sound

when they click the box with the green dot in time and are
punished with an unpleasant sound when they do not click
the box in time.

Continued
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Table 2 Continued

Domain Construct Measure

Description

Adolescent

cortisol reactivity

to a standardised (A from baseline to TSST)

stressor » Cortisol: saliva samples after baseline
and immediately as well as 10 and 20m
after TSST
Cortisol Diurnal cortisol, from samples taken the
production 2days after each visit

across the day

Observed
marital conflict
a standardised  observers
conflict

discussion

Reactivity to Trier Social Stress Tes
cardiovascular and 20m baseline of watching a neutral video)
» heart rate, blood pressure: 3min intervals evaluator who is trained to appear neutral and refrain from

Partners will engage in a conflict discussion
which will be coded for positive as well as
behaviour during negative conflict behaviours by objective

t47

(from  The TSST involves a short speech task and math task.

In the speech task, adolescents give a speech to an

giving affirmative responses and adolescents are told

their speech will be video recorded and later analysed my

experts. In the math task, participants are asked to quickly
do mental math while being evaluated in a similar manner.

Participants will be asked to provide samples on
awakening, 30 min after waking, at 16:00 hours and before
brushing their teeth for bed. These samples will be used to
measure cortisol awakening responses as well as cortisol
slopes

The conflict discussion will last 10 min; participants will
be asked to talk about the largest areas of conflict in their
relationship and try to reach an agreement

Daily ecological momentary assessments—answered by adolescents every day of the intervention

Adolescent State Mindful Attention and Awareness Scale,
reports mindfulness State®®
State perceived Perceived Stress Scale, State®
stress
State anxiety & Three items, on a scale from 1 to 10
depression

State positive
emotions

Self-compassion

Mindfulness One item
practices
completed since

the last session

Observed or

experienced measuring
family conflict
EMI receipt Two items

Two items, on a scale from 1 to 10

Two items, on a scale from 1 to 10

Four items, on a scale from 1 to 10

Assesses the days’ level of present-moment awareness
Assesses the days’ level of stress

Asks participants to report how often they felt (1) on
edge, unable to concentrate, nervous, uneasy, (2) sad,
hopeless, discouraged, (3) exhausted, worn out

Asks participants to report how often participants felt
(1) content/serene/peaceful or (2) excited, euphoric,
exhilarated

Asks participants to report the extent to which they were
(1) understanding and patient with themselves and (2)
disapproving and judgmental of their own flaws

Asks participants to report how many mindfulness
practices they completed since the last assessment

Asks participants to report the extent to which they
observed the following between their parents or with
their parents: (1) misunderstanding each other, (2)
resentfulness with each other, (3) arguments with each
other, (4) a lack of resolution

Asks participants to report whether they received text
messages or used the on-demand library

*Baseline, post-test and follow-up measures are identical except for the fact that demographic measures will only be collected at baseline.

EMI, ecological momentary intervention; TSST, Trier Social Stress Test.

days in which adolescents report greater stress and anxiety.
Given the richness of the longitudinal data (ie, EMA
collected at least once per day across the 8-week interven-
tion period), we will also conduct heterogeneous mixed-
effects models,”" which model not just random intercepts
(as with mixed-effects regression models) but also random
variances, allowing us to model and predict varying errat-
icism within people (eg, are adolescents more variable in
their mindfulness on days that they observe/experience
family conflict). These analyses will focus on within rather
than between person differences, given the small sample
size. We will also model whether mindfulness becomes less

erratic over the course of the intervention, as adolescents
develop a personal mindfulness practice.

Based on past research using LQB,25 we estimate 15%
attrition. To minimise missing data, we will implement
several strategies. Families will enter all questionnaire data
directly into REDCap,” in which study team members will
identify and review missing data. If missingness exceeds
10%, we will contact participants to encourage them
to provide the missing data. This missing review will be
conducted with 2weeks of each assessment. Following an
intent-to-treat approach, once a family is randomised, they
will always be included in analyses, even if they withdraw
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from the intervention or the study or if they access the
other treatment. If there is a pool of eligible families who
have not yet been randomly assigned, we will randomly
select one family to take the place of early withdrawals.
Follow-up analyses of the per protocol population will
omit any cases for which there were assignment protocol
violations (of which we expect very few).

ETHICS AND DISSEMINATION

This study is approved by the Institutional Review Board
at Colorado State University and will follow all regulations
designed to protect human participants in research. The
results of each stage of this proposed study will be dissem-
inated at scientific conferences and in scientific journals,
whether the results are positive, negative or inconclusive.

Limitations

This study will provide unique and important information
about the extent to which directly intervening with adoles-
cents from high-conflict homes to promote mindfulness
is a feasible, acceptable and potentially effective strategy
to reduce stress and anxiety. However, a multimodal
adaptive intervention supplement to L2B might also be
applied more broadly to promote mindfulness among
adolescents. One of the main strengths of the design is
the mixed method longitudinal assessment. Limitations
of this study include its small sample size, which limit the
generalisability of findings and reduces statistical power.
In addition, a potential challenge of the current measure-
ment strategy is habituation with repeated exposure to the
TSST. Reduced responding to the TSST does occur,”
but reactivity is displayed even with exposures on back-
to-back days.”**"*® As participants will be exposed to the
TSST several months apart, it should produce robust
physiological stress responses at each testing. It is possible
that L2B Plus will not produce change compared with
the control condition. We will also conduct exploratory
moderator analyses; specifically, we will examine theoret-
ically and empirically supported moderators of effects,
including whether L2B Plus appeared beneficial for
adolescents in the absence of change in parents’ marital
relationship and whether change varied based on prein-
tervention symptom severity or amount of daily mindful-
ness practice. We also would examine the control group
to identify elements to modify to maintain attention-
matching without improving outcomes.

CONCLUSION

We believe that this study is innovative, unique and
important. The proposed study is significant because it will
provide critical new information about the efficacy of directly
targeting adolescents from high-conflict homes with an inno-
vative mindfulness-based intervention to decrease stress and
anxiety. This study will develop an intervention model for
adolescents from high-conflict homes, but we believe this
intervention model may eventually be applied more broadly

to adolescents dealing with chronic environmental stressors.
To support this effort, the current study will fill gaps in
knowledge about within-person links between mindfulness,
stress and anxiety. This study is innovative, as it seeks to shift
the emphasis from intervening solely to improve marital
relationships to also improving adolescent regulatory capa-
bilities. This represents a test of a unique theoretical ques-
tion (does a mindfulness intervention improve adolescent
functioning in the context of marital conflict?) as well as
employing a novel approach (incorporating a multimethod
adaptive intervention into a mindfulness intervention). At
the completion of this study, we expect to have generated
evidence for a feasible and acceptable mindfulness plus
multimethod adaptive programme that likely produces
meaningful reductions in stress and anxiety. We plan to
build on the results by preparing a larger-scale efficacy trial of
L2B Plus for improving outcomes in adolescents from high-
conflict homes.
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