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Abstract
Background: Globally, approximately 8.6% of people will meet criteria for alcohol use disorder (AUD) in their lifetimes,
with 2.2% meeting criteria for AUD in the past 12 months. In the United States, AUD prevalence is even greater, with 13.9%
meeting criteria in the past 12 months. Effective treatments for AUD exist, although most people receive help through mutual
support groups (ie, Alcoholics Anonymous [AA]). However, AA and other mutual support programs may not be desirable
for all individuals, particularly those who do not seek abstinence-based approaches. Treatments that support reductions in
drinking have been shown to be as effective as abstinence-based treatments in reducing alcohol-related harms, and may be
more appealing to a broader range of people. Mindfulness-based interventions may be particularly effective in supporting
long-term recovery, whole-person health, and functioning for those with abstinent and nonabstinent recovery goals.
Objective: This study is designed to test a novel rolling group-based mindfulness-based relapse prevention (MBRP) delivered
via videoconferencing, focused on drinking reduction goals and whole-person functioning.
Methods: This study is a hybrid type 1 effectiveness-implementation design to prospectively test the effectiveness of MBRP
and to identify barriers and facilitators of group participation to inform future implementation of MBRP as continuing care.
Individuals with AUD (n=470) interested in stopping or reducing their drinking, meet criteria for AUD based on a symptom
checklist, report heavy drinking at least once in the past 6 months, consent and understand study procedures in English,
and provide a valid US mailing address are recruited nationwide via online sources in the United States. Participants are
randomized to either MBRP groups via Zoom (Zoom Video Communications, Inc) or referral to online mutual support (eg,
AA). All participants receive an individual orientation session delivered via Zoom that includes brief motivational interviewing
and an overview of their assigned condition and next steps (MBRP condition: overview of the MBRP groups and instructions
on participating in MBRP via Zoom; referral condition: referral to online mutual support groups). Participants provide blood
samples for phosphatidylethanol testing at baseline and 3-year follow-up and complete self-report measures of psychosocial
functioning, alcohol and other drug use, addiction cycle domains, and previously established predictors of recovery every 6
months for 3 years.
Results: Recruitment began on September 13, 2023, and the last recruited participant was randomized on March 20, 2025.
Follow-up data collection is ongoing with all 6-month follow-ups completed (86% retention).
Conclusions: This study evaluates the effectiveness and mechanisms of MBRP delivered via videoconferencing, compared
with referral to online mutual support groups, in supporting recovery among individuals with AUD. It also examines the reach,
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effectiveness, adoption, implementation, and maintenance of MBRP as an accessible, freely available continuing care option to
support long-term recovery from AUD.
Trial Registration: ClinicalTrials.gov NCT06074341; https://clinicaltrials.gov/study/NCT06074341
International Registered Report Identifier (IRRID): DERR1-10.2196/92198

JMIR Res Protoc 2026;15:e92198; doi: 10.2196/92198
Keywords: alcohol use disorder; recovery; behavioral health; mindfulness-based relapse prevention; mutual support groups;
hybrid effectiveness-implementation trial; continuing care

Introduction
Background
Globally, approximately 8.6% of people will meet criteria
for alcohol use disorder (AUD) in their lifetimes, with 2.2%
meeting criteria for AUD in the past 12 months [1]. In
the United States, where the current trial was conducted,
approximately 29% of US Americans will meet criteria for
AUD in their lifetimes, with 13.9% meeting criteria for AUD
in the past 12 months. The economic burden of excessive
alcohol use is also staggering, costing the US economy at
least US $249 billion annually [2]. Recent data from the
Centers for Disease Control [3] indicated that 1 in 8 deaths
among adults aged 20 to 64 years from 2015 to 2019
were attributable to excessive alcohol use, and this number
increased to 1 in 5 deaths among adults younger than 49
years. In states with more rural and underserved populations,
the rates of mortality were approximately 1 in 5 deaths among
all adults aged 20 to 64 years. There are many drivers to high
rates of morbidity and mortality due to alcohol, including the
affordability and accessibility of alcohol, lack of access to
treatment services and continuing care, social acceptability of
alcohol use, and stigma associated with AUD and help-seek-
ing [4-9].

Although effective pharmacological and psychosocial
treatments for AUD exist [10], many individuals do not
receive them and most are treated via mutual support group
participation or community rehabilitation programs [11].
Approximately 80% of individuals with AUD never seek
treatment, and not wanting to stop drinking is a common
barrier to seeking treatment [9]. Many treatment programs
in the United States are abstinence-based; yet, treatments
that focus on reductions in drinking have been shown
to be as effective in reducing alcohol-related harms [12].
Recent studies in population-based and clinical samples
indicate significant health benefits from drinking reductions,
without total abstinence [13-16]. Consistent with these
data, the National Institute on Alcohol Abuse and Alcohol-
ism (NIAAA) recently operationally defined recovery as
remission from AUD, cessation of heavy drinking (defined
as no more than 14 [males] or 10 [females] standard drinks
per week and no more than 4 [males] or 3 [females] stand-
ard drinks on a single day), and improvements in function-
ing and well-being [17]. Following the DSM-5 (Diagnostic
and Statistical Manual for Mental Disorders [Fifth Edition])
definition, AUD in remission is classified as no longer
meeting criteria for AUD (ie, 2 or more symptoms) [18].

Expanding the definition of recovery to include nonabstinent
outcomes may increase provider awareness and acceptance
of nonabstinent treatment goals; it may further increase
treatment-seeking among those with AUD who are unwilling
or unable to abstain but willing to reduce their drinking, and
ultimately reduce the public health burden of untreated AUD
[19,20].

AUD is often characterized as a “chronic brain dis-
ease,” and approximately 20%‐30% of individuals return
to frequent, heavy drinking after treatment [10]. Recent
translational work has proposed 3 stages of addiction, called
the addiction cycle [21,22], that are based on behavioral
and neuroadaptations observed in alcohol and other sub-
stance use disorders. According to the addiction cycle, in
the binge or intoxication stage of AUD, drinking is primar-
ily maintained through positive reinforcement and seeking
euphoria. During the withdrawal or negative affect stage,
alcohol is primarily consumed to relieve aversive negative
affective states that may arise from repeated withdrawal. Over
time, alterations in reward processing and executive control
contribute to increasingly habitual alcohol seeking with
diminished inhibitory regulation (preoccupation or anticipa-
tion stage). Parsing heterogeneity of AUD based on neu-
roadaptations is useful for translational work in modeling
brain-behavior relationships and holds promise for delivering
continuing care that is tailored to specific dysfunctions [10,
23]. These brain-behavior relationships may partially explain
a commonly observed phenomenon in individuals in early
recovery, “quitting is not nearly as difficult as staying quit”
[24]. Despite this, treatment is often delivered in discrete
episodes, leaving a significant need for more continuing care
options to support long-term recovery from AUD [25,26].

Alcoholics Anonymous (AA) and other 12-step programs
have been shown to be highly effective in supporting
abstinence [27], and are a tremendously valuable option
for those interested in abstinence-based recovery. Decades
of research have found AA to be effective for a range
of populations [27-29] and to support recovery through a
variety of mechanisms, including spiritual, cognitive, and
social support mechanisms [30-35]. Additional benefits of
AA and mutual support programs include accessibility and
availability at little or no cost [27,36]. However, AA and
other 12-step programs may not be optimal for all individuals,
particularly those who do not seek abstinence or who do not
experience a sense of belonging in such groups (often women
and members of minoritized racial and ethnic groups) [37-
41]. Further, mutual support groups appear to be predomi-
nantly effective via increases in social network support [42],
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which may be insufficient for those with more severe distress
and emotional regulation impairments [43]. Altogether, the
literature highlights a need for alternative, evidence-based
continuing care options that (1) target many pathways to
recovery from AUD and whole-person recovery, (2) are
effective in targeting the neuroadaptations observed among
those with AUD, and (3) are widely accessible and available
at little or no cost to address the public health burden of
alcohol use.

Mindfulness-based relapse prevention (MBRP) has
demonstrated efficacy in reducing heavy drinking in several
randomized clinical trials [44-47] and holds promise as a
continuing care intervention that supports long-term whole-
person recovery. MBRP was developed as an aftercare
intervention to help prevent relapse to heavy drinking. The
largest effect sizes have been shown when MBRP is delivered
as continuing care [48]. Mindfulness-based interventions
foster awareness of present-moment internal experiences,
including thoughts, emotions, and sensations, as well as
attention to the perception of elements in the surrounding
environment (eg, alcohol cues and risky environments).
MBRP explicitly targets the ability to stay present with
distressing experiences without reactivity. For example, in the
“urge surfing practice,” [49] clients are instructed to imagine
or recall a situation in which they experience intense stress
or craving and to bring mindful awareness to the sensations,
experiences, thoughts, and emotions that arise, and to stay
with these contents of awareness, rather than engaging in
avoidance or escape behaviors (ie, not distracting oneself
or attempting to make these contents “go away”). In this
process, there is an opportunity to notice that these phenom-
ena eventually dissipate without direct intervention. Another
practice used throughout the program is the Stop-Observe-
Breathe-Expand-Respond (SOBER) space [49], a brief breath
mindfulness practice that can be used in moments of distress
or intense craving. The heightened awareness facilitated by
mindfulness training can be contrasted with “automatic”
cognitive and behavioral reactions (ie, “autopilot”) that often
occur without conscious awareness and increase the risk
of relapse [50]. Further, MBRP is focused on improving
broader domains of whole-person recovery and life function-
ing. For example, in a prior study of MBRP [45], we found
that none of those who received MBRP as part of program-
ming in a residential treatment program were discharged to
living on the street or in their car, an outcome for 17% of
those in the treatment-as-usual condition. Further, this study
found that individuals in MBRP had fewer legal and social
problems than those in the treatment-as-usual condition [45].
Other studies have highlighted the role MBRP may play
in addressing other whole-person recovery facets, including
anxiety and depression [51], stress [52], and quality of life
[53].

MBRP also holds promise for targeting the specific
dysfunctions of the addiction cycle. In addition to tar-
geting whole-person functioning, MBRP explicitly targets
3 key aspects of addiction that map onto constructs
of the neurobiologically-informed addiction cycle: craving
(incentive salience), negative affect (negative emotionality),

and inhibitory control over behavioral responses (executive
function). Specifically, MBRP has been shown to improve
cognitive control [54], reduce craving [55,56], and reduce
reactivity to negative emotions [57]. It is hypothesized that
MBRP may support longer-term recovery from AUD via a
broader focus on whole-person functioning and by targeting
these addiction cycle domains.

Similar to mutual support programs, MBRP can be
delivered remotely. We previously tested MBRP via Zoom
(Zoom Video Communications, Inc) videoconferencing in
a pilot trial [58,59], and are currently conducting 2 large
multisite randomized clinical trials of MBRP via videoconfer-
encing (Zoom and VA Video Connect [US Department of
Veterans Affairs]) for people with chronic pain and opioid
use disorder. The delivery of MBRP via Zoom provides a
unique opportunity to offer MBRP as a nationwide continu-
ing care program to support long-term recovery from AUD
among individuals who have made a drinking change attempt.
Importantly, MBRP can be delivered at little to no cost.
Consistent with core and enduring traditions of Buddhism—
from which mindfulness practice (and thus MBRP) derives—
these teachings are traditionally offered freely. Importantly,
MBRP has been developed in and is supported by this
tradition such that developers and facilitators of MBRP
groups often provide services at no cost. The senior author
and her team have been delivering MBRP groups throughout
the Albuquerque metro area, and more recently nationwide
via Zoom, at no cost to group attendees since 2014.
Objectives
The goal of this study is to examine the effectiveness
of MBRP delivered via Health Insurance Portability and
Accountability Act (HIPAA)–compliant Zoom in promoting
whole-person recovery from AUD, and to examine whether
MBRP in this context affects mechanisms of behavior change
based on the neurobiologically-informed addiction cycle
domains as predictors of AUD recovery. Further, this study
uses a hybrid effectiveness-implementation type 1 design
[60] to prospectively test the effectiveness of MBRP, as
well as identify barriers and facilitators of MBRP group
participation and facilitation. Individuals (n=470) who have
recently expressed interest in changing their drinking or
have recently stopped or reduced drinking with or without
formal treatment are randomized to receive either MBRP or
referral to online mutual support using urn randomization to
balance groups on patient birth sex and severity of AUD.
We hypothesize that receiving MBRP, versus online mutual
support, will be associated with greater odds of recovery from
AUD up to 3 years following a drinking change attempt, as
indicated by AUD remission, cessation of heavy drinking,
and improvements in functioning and well-being. We also
test whether addiction cycle domains mediate the effect of
treatment on recovery, and hypothesize that MBRP will be
associated with greater improvements in executive function-
ing and self-efficacy, and reductions in incentive salience
and negative emotionality in the 3 years following a change
attempt, and these constructs predict recovery outcomes.
Finally, using a hybrid type 1 effectiveness-implementation
design, we examine facilitators and barriers to participation
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and engagement in MBRP, and assess the adoption, imple-
mentation, reach, effectiveness, and maintenance of MBRP
via video telehealth as continuing care in communities
nationwide. This hybrid effectiveness-implementation trial is
referred to herein as the Telehealth Resources for Individual-
ized Recovery (THRIVE) goals study.

Methods
Trial Design
The trial is a parallel group randomized clinical trial with
individuals randomized to receive either MBRP or referral
to online mutual support using urn randomization to balance
groups on patient sex and severity of AUD. We propose a
superiority design, whereby MBRP will be superior to referral
to online mutual support.
Study Setting
The study is conducted entirely online via Zoom videocon-
ferencing software with participants recruited nationwide
from communities in the United States. Using a hybrid
effectiveness-implementation design, this study recruits 2
types of participants: “client participants” and “facilitator

participants.” “Client participants” are participants who join
the study with the goal of reducing or ceasing their alcohol
use, contrasted with “facilitator participants” who partici-
pate in the study and facilitate the MBRP groups. Recruit-
ment of “client participants” in the effectiveness arm of the
study is conducted via online ads developed and adminis-
tered by BuildClinical, as well as via the posting of recruit-
ment flyers throughout communities in targeted locations
(treatment agencies and oft-visited locations near treatment
agencies in Albuquerque, New Mexico), online and social
media recruitment sites, and links for recruitment on the
Center on Alcohol, Substance Use, and Addictions (CASAA)
homepage. MBRP facilitators are recruited via an announce-
ment to a listserv of individuals who had previously been
trained in MBRP, as well as those individuals who were
already working with the study principal investigator (PI) in
facilitating MBRP groups. A subset of these MBRP facilita-
tors is recruited for the implementation arm of the study and
is herein referred to as “facilitator participants.”

Eligibility Criteria
Textbox 1 presents the criteria necessary for client partici-
pants to be eligible to participate in the effectiveness arm of
this study.

Textbox 1. Eligibility criteria for the efficacy arm.
Inclusion criteria

• At least 18 years old
• Received alcohol use disorder (AUD) treatment or made a self-change attempt to reduce or stop drinking in the past 3

months, or is interested in reducing or stopping drinking
• Meet criteria for a current AUD, as defined by a score of 2 or greater on the Alcohol Symptom Checklist [60]
• Engaged in heavy drinking (more than 14 standard drinks per week or more than 4 drinks on a single day for men and

more than 7 drinks per week or more than 3 drinks on a single day for women) in the past 6 months
• Able to understand all study procedures and able to consent in English
• Willing to use a personal smartphone or tablet that is connected to the internet, or being willing to use a study-provi-

ded tablet
• Have access to a valid US mailing address for receiving the dried blood spot card and reside in the United States

Exclusion criteria
• Have current symptoms of psychosis or mania
• Have a substance use disorder requiring a higher level of care than outpatient treatment (eg, severe AUD requiring

inpatient detoxification)

The MBRP facilitators are recruited globally. To be eligible
to participate in this study, facilitator participants must meet
all the criteria displayed in Textbox 2.

Textbox 2. Facilitator participant eligibility criteria for the implementation arm.
Inclusion criteria

• Providing mindfulness-based relapse prevention (MBRP) groups as part of this research study. Note that not all
MBRP facilitators are required to participate in the research, which is optional for MBRP facilitators.

• Able to understand all study procedures and able to consent in English.
• Providing MBRP groups as part of this research study. Note that not all MBRP facilitators are required to participate

in the research, which is optional for MBRP facilitators.
• Able to understand all study procedures and able to consent in English.
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Ethical Considerations

Institutional Review
Study procedures have been reviewed and approved by
the University of New Mexico (UNM) Institutional Review
Board (IRB; Protocol no. 2212028742). Following IRB-
approved procedures, participants were compensated via
e-gift cards for the data they provided in study surveys and
interviews. Study personnel are trained in research ethics
following the Helsinki Ethical Principles for human subjects
research. All study personnel uphold the ethical principles of
beneficence and nonmaleficence, fidelity and responsibility,
integrity, justice, and respect for people’s rights and dignity.
Confidentiality
Participant confidentiality is strictly held in trust by the
investigators, study staff, and the study sponsor and their
agents. This confidentiality is extended to cover testing of
biological samples in addition to any study information
relating to participants. The study protocol, documentation,
data, and all other information generated are held in strict
confidence. Data include information collected at baseline
and follow-up visits, as well as treatment attendance data.
The data include self-report measures. Study enrollment
records are reviewed at least monthly. All data are linked
by a study ID (ie, “Record ID”) number that is assigned by
the study staff and used in REDCap (Research Electronic
Data Capture) system to link records across visits. Limited
identifying information is collected in order to ensure that
data sequencing is accurate. Following data collection, the
date of assessment data is recoded into the number of days
after randomization. Thus, at the stage of data analysis,
the data do not include identifying information. Further, all
electronic databases will have other identifying information
removed, and participants will only be identified by study
ID number. No information concerning the study or the data
is released to any unauthorized third party without prior
written approval of the study sponsor. Authorized represen-
tatives of the National Institutes of Health (NIH) and the
IRB may inspect all study documents and records required
to be maintained by the investigator. To further protect the
privacy of study participants, the Secretary of the Department
of Health and Human Services (HHS) has issued a Certif-
icate of Confidentiality (CoC) to all researchers engaged
in biomedical, behavioral, clinical, or other human subjects
research funded wholly or in part by the federal government.
Recipients of NIH funding for human subjects research are
required to protect identifiable research information from
forced disclosure per the terms of the NIH Policy.

Informed Consent Procedures
Informed consent is initiated prior to the individual agreeing
to participate in the study and continues throughout study
participation. An extensive discussion of risks and possible
benefits of study participation is provided to participants. An
online virtual consent form detailing the study procedures
and risks is given to the client participants at the time of
appointment. For client participants to schedule a consent
session, participants are asked not to use any alcohol or

other intoxicating substances prior to or during their consent
appointment. Client participants are advised that if study staff
have reason to believe they may be intoxicated or otherwise
impaired during the consent, assessment, or therapy session
appointment, the appointment may be ended, or the client
may be asked to leave and be rescheduled for a later date
to ensure the safety and well-being of all study staff and
participants in the study. Client participants are asked to
show valid photo identification at the time of their consent
appointment and pass a consent comprehension quiz for data
quality controls. Client participants who participate are sent
an IRB-approved informed consent form via REDCap. The
prospective client participant is required to read and review
the document or have the document read to them. The study
staff describe the research study to the participant and answer
any questions. Virtual visits require participant signature of
the informed consent digitally via REDCap prior to complet-
ing any study-related activities. Participants are given the
opportunity to discuss the study with research staff or think
about it prior to agreeing to participate. A signed copy of the
informed consent document is emailed to participants for their
records. The consent process is documented in the research
record via REDCap, including the following information:
participant’s first and last name, if the participant consents
to participate in the research study, if the participant consents
to being audio recorded if placed in the MBRP group, and a
signature field. Once the survey is submitted, it is stored with
the study record with additional information regarding what
consent version was used at the time of consent, and the time
and date of the consent verification; a copy of the consent
record can also be downloaded by the participant or requested
to be shared with them at any time from the study staff. The
final generated consent report shows a time variance between
the date and time of the consent form and when it was added
to the participant’s record.

We requested a waiver of documentation of consent for
the facilitator surveys and individual interviews. Facilitator
participants are presented with an informed consent webpage
that highlights the purpose of the overall study, as well as
information on the specific survey or interview, the study
duration, confidentiality of their responses, their rights to
skip or not respond to items if they are uncomfortable,
and contact information of the research team and UNM
IRB office. Minimal identifying information is collected for
the surveys and interviews for the sole purpose of linking
participant responses across surveys and interview data. All
participants are assigned a unique identification code, and
the master linking file, linking relevant identifying informa-
tion (ie, name, phone, and email) with identification codes is
stored separately from the deidentified data. These surveys
and interviews represent no more than minimal risk to the
participants. The identifiable information is discarded prior
to transferring any raw data to usable data, and all data
disseminated for the purpose of program evaluation within
or outside the institution or to the scientific community is
presented in aggregate form.

Both client and facilitator participants are informed that
all data are stored indefinitely by the NIH or a data center
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selected by the NIH to enable future research use, but that
name and other identifying details will not be kept with the
final research data. Client participants are informed that the
dried blood card sample will not be stored and only the
phosphatidylethanol results from the dried blood spot sample
are kept with research data. Client participants also consent
that if they withdraw from this research study before it is
finished, researchers may keep and continue to use data and
samples that have already been collected.
Interventions

Overview
MBRP has been tested in randomized clinical trials as a
“stand-alone” treatment (without prior treatment) [61], as a
primary treatment following detoxification and stabilization
[45], as a “rolling group” component of residential treatment
[62], and as an “aftercare” intervention following community
treatment as usual [44,46]. This study is the first random-
ized trial of MBRP compared to referral to mutual support
in the community and the first trial of MBRP as a con-
tinuing care intervention whereby individuals can attend as
many sessions as they want (ie, “rolling group”). MBRP is
especially well-suited for adaptation from a discrete treatment
episode to continuing care, given its emphasis on establish-
ing and maintaining a mindfulness practice that can flexi-
bly be applied in any situation. This contrasts with other
evidence-based treatments that emphasize teaching clients
to use learned skills for specific high-risk situations (eg,
cognitive behavioral therapy–based relapse prevention plans).

Given the focus on MBRP as a continuing care interven-
tion, it was important to select a comparator that reflected
existing continuing care models. Continuing care for AUD is
largely based on referral to mutual support groups; there-
fore, referral to mutual support groups was selected as the
comparator [63]. We chose a 2-group design and did not
randomize to different kinds of mutual support (eg, SMART
Recovery vs AA), such that client participants received
referral to multiple mutual support options and were informed
that they were welcome to select and try out any that
interested them (eg, SMART Recovery and AA). Thus, this
study assesses the effectiveness of MBRP as continuing care
as compared with the typical approach of referring individu-
als to mutual help, regardless of which mutual help groups
participants attend.

Interventions are not modified or discontinued by the
research team for any reason, although trial participants could
opt to discontinue attending the intervention conditions at
any time. No concomitant care or additional interventions are
prohibited during the trial.

Mutual support groups are freely delivered in the
community and will continue throughout the trial. MBRP
groups are offered throughout the duration of the study, as
long as there is interest by at least 2 or more group members.
If groups are not continued due to low census, and any one
individual is interested in continuing to practice mindfulness,
the research team will refer MBRP client participants to local
(if available) or online Recovery Dharma groups, which will

offer the opportunity for ongoing mindfulness practice related
to recovery.

Orientation Session
For both intervention conditions, the first session is an
individual orientation delivered via Zoom by a study team
member. Orientation session leaders include the research
coordinator, study coinvestigators, a postdoctoral fellow,
and clinical psychology graduate students. This orienta-
tion session is approximately 30 minutes and includes
brief motivational interviewing [64], an overview of the
project timeline, an introduction to the assigned intervention
condition, and instructions for collecting blood samples via a
mailed dried blood spot card.

MBRP Condition
In addition to the elements described above, the orientation
session for the MBRP condition includes a review of the
Zoom environment, an opportunity to learn Zoom for group
sessions (eg, applying virtual backgrounds, breakout rooms,
video and mute functions, swapping speaker, and panel view);
an overview of MBRP; and an introduction to a free, MBRP
mobile app created specifically for this study.

MBRP is delivered by trained facilitators and uses an
existing rolling group treatment manual that has demonstra-
ted effectiveness [62] and has been used feasibly via Zoom
since March 2020. Participant worksheets and home practices
were adapted from the closed-format MBRP manual [49] and
guided meditations were drawn from the PracticeMBRP and
MindfulRP websites. The rolling group manual consists of 8
sessions of 60 minutes each, covering the content described in
Table 1.

Each session begins with a brief mindfulness practice and
a discussion of mindfulness concepts (eg, “what is mind-
fulness?”) and the role mindfulness may play in recovery.
The discussion encourages participants to apply the practices
learned in the groups to their ongoing recovery. Consistent
with a continuing care model, participants can attend as many
MBRP sessions as they want to, and for as long as they want.
Although the session content repeats every 8 weeks, we have
found in our implementation of the program in community
settings that individuals continue to attend beyond the full
8 sessions. Although themes are repeated, participants bring
new experiences to the session, decreasing the risk of mere
repetition. The group composition also includes people in
various stages of recovery and familiarity with the material,
which can make for richer discussions among group members
themselves.

MBRP groups are facilitated by experienced commun-
ity clinicians and clinical psychology graduate students.
Facilitators were trained by SB and KW, who have trained
MBRP facilitators for the past 2 decades. All MBRP
facilitators are required to have a personal mindfulness
practice and experience with mental health or addiction
counseling. Many groups are cofacilitated with 2 or more
facilitators and all facilitators receive group supervision from
SB. The MBRP sessions are audio-recorded and uploaded to
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REDCap. Fidelity ratings of all group sessions are completed
by a trained research coordinator and 10% of sessions are
randomly selected for double coding by a trained graduate
student or research assistant. Treatment fidelity is assessed
using an adapted version of the Mindfulness-Based Relapse
Prevention Adherence and Competence Scale (MBRP-AC)
[65]. MBRP facilitators (n=15) are also invited to participate
in the qualitative evaluation of the program.

To support group engagement and attendance, MBRP
group attendees are provided weekly and monthly reminders
of MBRP group times and any updates (eg, cancellations due
to holidays). Groups are flexible, offered based on patient
availability and interest such that new group times are formed
to better accommodate participant schedules.

Table 1. MBRPa session content.
Session Content
1 Eating meditation with a small piece of food (eg, dried fruit), introduction to the SOBERb breathing space, and using mindfulness in daily life
2 Mindfulness of thinking and thoughts, breath meditation
3 Mindful movement, SOBER breathing space, mindfulness, and valued living
4 Body scan, developing a daily practice and common challenges therein, false refuge
5 Kindness practice
6 SOBER breathing space in a challenging situation
7 Mindfulness and acceptance of difficult emotions, the Guest House poem meditation, and reading
8 Urge surfing

aMBRP: mindfulness-based relapse prevention.
bSOBER: Stop-Observe-Breathe-Expand-Respond.

Referral to Online Mutual Support Condition
The orientation session for the referral group is the only
intervention provided to the comparator group, consisting of
an orientation to online mutual support programs: InThe-
Rooms, AA online, and SMART Recovery. Referral sources
for individuals who are in crisis (eg, calling 988) are offered,
as well as information about optional mobile apps for those
wanting mobile app support (eg, apps to track drinking).

Mutual support groups are free, peer-led organizations
designed to help individuals with substance use disorders
and other addiction-related problems. Mutual support groups
often focus on communication and exchange of addiction and
recovery experience and skills. Through shared activities and
discussions, participants provide mutual support and learning
among individuals facing similar challenges.

Outcomes

Overview
All outcomes are assessed at each time point (baseline and at
follow-up months: 6, 12, 18, 24, 30, and 36) and are studied
over time with change from baseline to the last follow-up
period as the analysis metric.

Primary Outcome
Given the focus of the interventions on continuing care
for AUD, recovery from AUD was chosen as the primary
outcome and is based on the most recent empirical defini-
tion of recovery developed by NIAAA [17]. This empirical
definition of recovery is a binary (yes or no) outcome defined
by achieving all three of the following: (1) remission from
DSM-5 AUD based on an 11-item AUD symptom checklist
[66] (endorsing <2 criteria is AUD remission, excepting
the craving criterion which may persist even during total
abstinence); (2) cessation of heavy drinking (defined as not

engaging in heavy drinking over the past 28 days with heavy
drinking defined as 4 or more standard drinks per occasion
for females, and 5 or more standard drinks per occasion for
males, measured by the Timeline Followback [67]); and (3)
improvements in functioning and well-being as measured by
higher score (from baseline) on the World Health Organiza-
tion (WHO) Quality of Life [68] domain scores (each of 26
items scored from 1 to 5 on a response scale, which are then
transformed linearly to a 0‐100 scale) and the 36-item Short
Form Health Survey (SF-36) [69] Mental Health Component
Score (scored on a 0‐100 scale). Recovery is defined by the
achievement of remission, cessation of heavy drinking, and
improvements in functioning and well-being. The assessment
of recovery is completed at all time points, with proportion
change from baseline to the final follow-up period (3 years
postbaseline) assessed as the primary outcome.

Secondary Outcomes: Mechanisms of
Behavior Change
Overview
Several secondary outcomes are evaluated with the following
measures completed at all time points (baseline 6, 12, 18, 24,
30, and 36 months), and the average change from baseline
to the final follow-up period was assessed as the secondary
outcome.

Reductions in WHO Risk Drinking Levels
The Timeline Followback [67] calendar method of assessing
standard alcohol drinks consumed each day over the past
month is used to calculate the WHO risk levels [70,71] based
on sex-specific grams of alcohol consumed per day in the
month prior to the assessment, with levels defined as low risk
(0‐20 females or 0‐40 males), moderate risk (21‐40 females
and 41‐60 males), high risk (41‐60 females and 61‐100
males), and very high risk (61+ female or 100+ males). We
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examine those who achieve at least a 1-level or at least a
2-level reduction in risk drinking levels. The reference group
for the 1-level reduction is no change or increase in WHO
risk drinking level and the reference group for the 2-level
reduction is 1-level reduction, no change or increase in WHO
risk drinking level.

Reductions in Other Drinking Outcomes
The Timeline Followback [67] calendar method of assess-
ing standard alcohol drinks consumed each day over the
past month is used to calculate reductions in several
other drinking-related metrics. The Timeline Followback is
administered by trained study staff via video call, entered into
a visual calendar viewable by the participant, and then entered
by trained staff into REDCap. Percent heavy drinking days is
calculated as the number of heavy drinking days in the past
month divided by the total number of days in that time period
(typically 28 days, unless some days are missing), where
heavy drinking is defined as 4 or more standard drinks for
females and 5 or more standard drinks for males, and heavy
drinking occasions are used to identify heavy drinking days.
Drinks per drinking day is calculated using the total number
of standard drinks consumed on each drinking day, and the
number of standard drinks per drinking day is calculated as
the total number of standard drinks consumed in the past
month divided by the total number of days in that time period
when drinking occurred. Percent drinking days is calculated
as the number of drinking days in the past 90 days divided
by the total number of days in that time period, with drinking
occasions used to identify drinking days.

Patient-Reported Outcomes Measurement
Information System Measures
Several secondary outcomes are included from the Patient-
Reported Outcomes Measurement Information System
(PROMIS) [72-74], including alcohol negative consequences
[75], Patient-Reported Outcomes Measurement Information
System Preference (PROPr) score [76,77], and the PROMIS
Meaning and Purpose measure [78]. The alcohol negative
consequences measure includes 7 items scored from 1 (never)
to 5 (almost always) that assess negative consequences
from alcohol use (eg, I used poor judgment when I drank).
Higher scores indicate more negative consequences. The
PROPr combines scores from 7 PROMIS domains (cogni-
tive function, depression, fatigue, pain interference, physical
function, ability to participate in social roles and activities,
and sleep disturbance) into a single health utility score.
Higher scores indicate better health.

PROPr combines scores from 7 PROMIS domains
(cognitive function, depression, fatigue, pain interference,
physical function, ability to participate in social roles and
activities, and sleep disturbance) into a single health utility
score. Higher scores indicate better health. The Meaning and
Purpose measure includes 8 items scored from 1 (not at
all) to 5 (very much) that assess one’s sense that life has
purpose and there are good reasons for living (eg, my life has
meaning). Higher scores indicate greater purpose in life.

Penn Alcohol Craving Scale
The Penn Alcohol Craving Scale [79] is a 5-item measure
of overall craving for alcohol. Responses range from 0 to 6,
where 0 represents the absence of the craving and 6 represents
the maximum intensity or frequency of the craving. Higher
scores on the Penn Alcohol Craving Scale reflect more severe
alcohol craving.
AUD Symptoms
The AUD Symptom Checklist [66] is a binary (yes or no),
11-item checklist of the symptoms of AUD experienced in
the past 12 months (baseline assessment) and past 6 months
(every 6 months at follow-up assessments). Higher scores
indicate more symptoms of AUD.

Quality of Life
The World Health Organization Quality of Life–Brief
Version (WHOQOL-BREF) [68] measure is a 26-item
measure consisting of 4 domains: physical health (7 items),
psychological health (6 items), social relationships (3 items),
and environmental health (8 items); it also contains Quality
of Life and general health items. Each item of the WHOQOL-
BREF is scored on a 1 to 5 response scale, which is stipulated
as a 5-point ordinal scale. The scores are then transformed
linearly to a 0‐100 scale. Higher scores on the WHOQOL-
BREF reflect a greater quality of life.

Self-Efficacy
The Harm Reduction Self-Efficacy Scale (HRSES) [80] is
a 12-item measure that asks participants to indicate on a
0% to 100% scale regarding how confident they are that
they would be able to resist drinking beyond their limit in a
given situation. Higher scores on the HRSES reflect greater
confidence to resist drinking beyond one’s limit.

Addiction Cycle Domains
The Addictions Neuroclinical Assessment has been used to
represent domains of the addiction cycle and is assessed
using a 12-item scale with 4 items for each domain [81].
The negative emotionality domain of the addiction cycle
is characterized by temptation to drink in situations when
the person is experiencing negative emotions. The Negative
Emotionality Scale consists of 4 items scored on a scale
from 1 (not at all tempted) to 5 (extremely tempted) to
drink when experiencing negative emotions. Higher scores
indicate a greater tendency to be tempted to drink in situations
characterized by negative emotions. The incentive salience
domain of the addiction cycle is characterized by tempta-
tion to drink in situations when the person is experiencing
rewarding or social pressure to drink. The Incentive Salience
Scale consists of 4 items scored on a scale from 1 (not at all
tempted) to 5 (extremely tempted) to drink when experienc-
ing rewarding, craving, or social situations. Higher scores
indicate a greater tendency to be tempted to drink in situations
characterized by reward, craving, and social pressure. The
executive function domain of the addiction cycle is character-
ized by loss of control over drinking. The Executive Scale
consists of 1 binary (yes or no) item (“After taking one or
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two drinks, can you usually stop?") and 4 items scored on
a scale from 1 (indicating more control over drinking) to
5 (indicating loss of control over drinking). Higher scores
indicate more impaired executive function and greater loss of
control over drinking.

Purpose in Life
The Purpose in Life test [82,83] is a 20-item measure of
experiencing meaning and purpose in one’s life, with each
item assessed on a 1 (lack of meaning) to 7 (full of meaning)
Likert-type scale. Higher scores indicate more meaning and
purpose in life.

Participant Timeline
From randomization, client participants are enrolled in the
study for a total duration of 36 months. In total, there are 7
assessment sessions (enrollment, 6-, 12-, 18-, 24-, 30-, and
36-month follow-ups). The enrollment session lasts approxi-
mately 120 minutes (to allow for consent and interviewing),
while the other assessment sessions last a maximum of 60
minutes. provides an overview of the schedule of assessment
events for an individual study participant (Table 2).

Table 2. Summary of study activities timeline.
Activity Participant timeline
Phone or online screening —a

Start of study participation: consent, randomization, and initial assessment (self-report measures, interview, and dried blood spot) Month 0
Orientation session for randomized condition Month 0
Attend MBRPb groups or online mutual support groups Month 0-36
6-month assessment Month 6
12-month assessment Month 12
18-month assessment Month 18
24-month assessment Month 24
30-month assessment Month 30
End of study participation: 36-month assessment (self-report measures, interview, and dried blood spot card) Month 36

aNot applicable.
bMBRP: mindfulness-based relapse prevention.

Sample Size Considerations
Based on prior experience modeling outcomes over time
and examining differences between MBRP and comparison
groups, we are interested in powering the study to detect
a small effect size difference between MBRP and referral
to online mutual support in supporting recovery (primary
outcome). We estimate power based on our prior efficacy trial
[44] in which the difference at 12 months posttreatment on
cessation of heavy drinking between MBRP and treatment as
usual was a Cohen h=0.36. With a 2-tailed α of .05 and 430
participants (215 per group), we anticipate power greater than
.90 to detect a similar effect size. To further ascertain power
for the proposed set of analyses, Monte Carlo simulation
studies were conducted to estimate power for testing the
secondary outcomes given the proposed modeling approaches
and likely parameter estimates. Power is greater than .90 for
examining the effects of MBRP versus referral to mutual
support on secondary outcomes over time. Given the use
of modern missing data handling techniques [84,85] and an
intent-to-treat design, we do not need to adjust sample size for
potential attrition in the trial, although we aim to have 80%
retention across the trial.
Recruitment
Participants are recruited from web-based advertisements,
posting of recruitment flyers throughout communities in
targeted locations (including at treatment agencies and
oft-visited locations near treatment agencies), online and
social media recruitment sites, and links for recruitment on

the homepage of study investigators. Recruitment materi-
als include a QR code that is linked to a digital version
(web page) of the participant recruitment information and
online screening form. The website does not ask for any
personal information. Participants can click a link from the
web page to access a secure REDCap survey where they
can provide their contact information (ie, name, email, and
phone number) and complete an online screening form.
Additionally, recruitment is completed via BuildClinical, a
data-driven platform that helps academic researchers recruit
participants for research studies more efficiently using social
media, software, and machine learning. BuildClinical uses
study-specific advertisements to engage participants on digital
platforms such as Facebook (Meta Platforms, Inc), Goo-
gle (Google LLC), WebMD (WebMD Health Corp), etc
and redirect them to a study-specific landing page should
they click it. On the landing page, the person can com-
plete an online prescreen questionnaire that gets routed
into BuildClinical’s platform. BuildClinical’s Secure Socket
Layer encrypts all input information and keeps information
private and HIPAA-compliant. Additional screening after the
BuildClinical screen is then completed by the study staff, and
eligible participants are emailed or texted an additional online
screening form via a secure REDCap survey.
Assignment of Interventions
Randomization is completed via the REDCap randomization
module with an allocation sequence generated using a random
number generator in Excel and with blocking on AUD
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symptoms and sex assigned at birth. The allocation sequence
is uploaded into the randomization module of REDCap
by unblinded study team members. A postdoctoral fellow
generated the allocation sequence and uploaded it into the
randomization module of REDCap, which then randomized
participants to intervention conditions. Study staff who are
blinded to the intervention condition enroll the participants.

Given the design of the study and use of behavioral
interventions, only some members of the team could be
blinded. Study participants are not blinded, given that they
knew which continuing care program they were receiving.
MBRP group facilitators and supervisors, as well as those
delivering the orientation sessions, could also not be blinded.
All outcome assessors, the study PI, and data analysts are
blinded. The study PI is only unblinded on a case-by-case
basis by an unblinded study team investigator in the case
of a severe adverse event that involves participant allocation
in the MBRP intervention condition and reporting to IRB
and funding agencies regarding participation in the MBRP
intervention.
Data Collection and Management
Study data are collected and managed using REDCap [86,87],
a secure, web-based software platform designed to support
data capture for research studies hosted at the UNM CASAA.
Data quality is promoted through careful programming to
limit out-of-range responses. Study staff are continuously
monitored to ensure data quality and protocol and regulatory
adherence using applicable national and local regulations and
standards.

Participants complete self-report questionnaire measures at
baseline and every 6 months for 3 years following baseline.
The measures were selected to assess specific constructs and
were selected for previous evidence of producing reliable
and valid scores, particularly in studies of AUD intervention
programs. All measures and citations are provided in Table 3.

In addition to the self-report measures, we also collect
physical mailing addresses in order to measure alcohol use
via dried blood spot cards at baseline and the 3-year follow-
up. A dried blood spot card or collection device is mailed
to participants at baseline and month 36 to assess phospha-
tidylethanol (PEth), a biological marker that is sensitive to
alcohol use and can be feasibly collected via mail [88,89].
The dried blood spot card collection kit, offered by the US
Drug Testing Laboratories, requires a specimen amount that
is 5 dried blood spots from a finger puncture or 5 mL of blood

from a standard blood draw using an anticoagulation tube
collection. Standard collection supplies provided include 2
lancets, 2 non–ethanol-based alcohol pads, gauze, a collection
card, and the dried blood spot drying box. Returning the
dried blood spot card is incentivized, and considerable effort
is devoted to obtaining PEth samples from all participants.
The dried blood spot cards are identified only via participant
ID, shipped to the US Drug Testing Laboratories, who then
email the study team with PEth values, which are recorded
to the study REDCap database by trained research staff. No
specimens are stored for future use, and no third parties have
access to identifiable participant data.

MBRP facilitators are administered the MBRP self-report
assessments listed in Table 3 above, including the Five Facet
Mindfulness Questionnaire - Short Form, the Self-Compas-
sion Scale - Short Form, the MBRP Practice Questionnaire,
and the Applied Mindfulness Process Scale. MBRP facili-
tators also complete a measure of mindfulness meditation
practice and retreat experience.

Process evaluation measures are guided by the RE-AIM
(Reach, Effectiveness, Adoption, Implementation, Mainte-
nance) model [90,91], which describes public health impact
related to implementation research: (1) Reach: how many
participants are impacted (eg, number of participants that
engage in the MBRP program); (2) Effectiveness, such as
rates of recovery and improvements in functioning among
those who attend MBRP groups; (3) Adoption: continued
engagement in offering the MBRP groups among the
community clinician facilitators; (4) Implementation: extent
to which the MBRP groups are attended and fidelity to
the MBRP manual; and (5) Maintenance: the extent to
which participants would continue attending MBRP groups
and the extent to which community clinician facilitators
would continue to offer the MBRP groups. We use a mixed
methods framework. The quantitative metrics are gathered
throughout the study. The qualitative interview guide is based
on RE-AIM QUEST (Qualitative Evaluation for Systematic
Translation) [90], tailored for MBRP. Qualitative interviews
are conducted one-on-one with trained assessors via video
calls. Facilitator participants and client participants are asked
about their experiences with mindfulness generally, the
THRIVE MBRP groups specifically, the THRIVE mobile
app, and questions to assess potential facilitators and barriers
to implementation of telehealth-delivered MBRP groups
similar to those in THRIVE.

Table 3. Constructs measured and specific assessments repeated every 6 months for 3 years.
Constructs Assessment measures
Alcohol and drug use • Timeline Followback [67], alcohol and drug use past 6 months.
AUDa severity • Alcohol Dependence Scale [92]
Diagnosis • DSM-5b AUD symptoms assessed by interview [93]
Alcohol problems • PROMISc alcohol consequences [75]
Craving • Penn Alcohol Craving Scale [79]
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Constructs Assessment measures
Psychosocial functioning • Psychosocial Functioning Inventory [94]

• WHOQOL-BREFd [68]
• Purpose in Life [95]

Physical and mental health • PROMIS PROPre (functioning, sleep, pain, etc) [76], and PROMIS Meaning and Purpose measure [78]
Economic resources, housing, and food
security

• Employment status, income, transportation, housing, and food security

Social support • Social Support Questionnaire [96]
• Important People and Activities [97]

Incentive Salience items from AASEf [98] • When I dream about taking a drink (AASE)
• When offered a drink in a social situation (AASE)
• When I feel physical need or craving for a drink (AASE)
• When I see others drinking (AASE)

Negative Emotionality items from AASE
[98] and AUIg [99]

• When I am feeling depressed (AASE)
• When I am worried (AASE)
• When I feel angry inside (AASE)
• I start drinking to get over being depressed (AUI)

Executive Functioning items from the
AASE [98], ADSh [92], and OCDSi [100]

• Able to control amount you drink (ADS)
• Can usually stop after 1 or 2 drinks (ADS)
• Lose control over what you do when drinking (ADS)
• Success in stopping thoughts of drinking (OCDS)
• Effort to resist drinking (OCDS)
• Strong drive to consume alcohol (OCDS)
• Control over drinking (OCDS)

Treatment history, recovery resources, and
recovery capital

• Treatment and mutual-help history and goals from Recovery Resource Use
• Brief Assessment of Recovery Capital [101]

Self-efficacy • Substance Use Moderation Self-Efficacy Scale [102]
MBRPj measures • Modified Group Cohesion Scale [103]

• Five Facet Mindfulness Questionnaire [104]
• Self-Compassion Scale [105]
• MBRP Practice Questionnaire
• Applied Mindfulness Process Scale [106]

Mutual-help measure • Multidimensional Measure of Mutual-Help Activity [107]
aAUD: alcohol use disorder.
bDSM-5: Diagnostic and Statistical Manual for Mental Disorders (Fifth Edition).
cPROMIS: Patient-Reported Outcomes Measurement Information System.
dWHOQOL-BREF: World Health Organization Quality of Life–Brief Version.
ePROPr: Patient-Reported Outcomes Measurement Information System Preference.
fAASE: Alcohol Abstinence Self-Efficacy Scale.
gAUI: Alcohol Use Inventory.
hADS: Alcohol Dependence Scale.
iOCDS: Obsessive Compulsive Drinking Scale.
jMBRP: mindfulness-based relapse prevention.

Retention
The investigative team is highly experienced in the conduct
of clinical trials, and CASAA’s Program Evaluation Services
staff routinely achieve follow-up rates at 1-year posttreat-
ment of 85%‐90%, and they achieved 85% in the 3-year
follow-up to Project MATCH [108]. These follow-up rates
are achieved by creating a supportive atmosphere for research
participants, through extensive participant tracking methods,
and through compensation for assessments that is roughly
equal to $25‐40/hour, by providing increasing compensation
over time, and providing bonuses for completing at least 4 of
the 6 follow-up assessment visits. Additional CASAA study
staff send thank you cards, birthday cards, holiday cards,
and study-branded materials (eg, pens, magnets, and study

timeline) to participants to encourage retention. All outcome
data are collected regardless of discontinuation or deviation
from intervention protocols.

Data Management
Data collection and accurate documentation are the responsi-
bility of the study staff under the supervision of the study
PI. Source documents and laboratory reports are reviewed
by the study team and data entry staff, who will ensure
that they are accurate and complete. The data are collected
and maintained by experienced study staff who are trained
in the use of clinical and research assessments using Good
Clinical Practice tools. Study staff receive confidentiality and
human participants’ protection training. All data are used for
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research purposes only and will not be revealed without the
participants’ consent, and all entered data are checked first
manually by another study staff member for correct entry
and then statistically for correct form and range. Electronic
data are stored in a database on a secure, password-protected
server that is regularly backed up, and data collection forms
are entered into REDCap. Data collection forms have been
used in our previous studies and are retested prior to use. Data
are monitored on a daily basis during the baseline period to
track response rates and assess data quality. Protocol training
is completed prior to enrollment. The research team is trained
on best practices to follow the protocol procedures, consent,
data collection, data entry, and query resolution. Scoring
syntax that was developed for our prior studies is used to
produce summary variables, and standard procedures are used
for dealing with missing data.
Statistical Methods

Primary Outcome Analysis
We use a generalized linear mixed model (GLMM) that can
accommodate a binary outcome (recovery vs not recovery as
defined by the NIAAA definition [17]) and random effects
that correct for the nonindependence of repeated measures in
longitudinal data to assess within-person change over time.
The recovery binary variable is created using the 3 indicators
included in the definition at each time point. AUD remission
is based on not endorsing criteria for AUD (other than craving
which may persist even during abstinence), cessation of
heavy drinking is defined by no self-reported heavy drinking
days, and improvements in functioning and well-being as
measured by higher score (from baseline) on the WHOQOL-
BREF [68] domain scores (each of 26 items scored from 1
to 5 on a response scale, which are then transformed linearly
to a 0‐100 scale) and the 36-item Short Form Health Survey
[69] Mental Health Component Score (scored on a 0‐100
scale). The analyses consist of estimating a GLMM with fixed
effects of baseline sociodemographics and covariates used
in randomization (sex and AUD severity), fixed effects of
random assignment to MBRP versus online mutual support
referral, and random effects of time.

Secondary Outcome Analyses
We use a GLMM that can accommodate binary secondary
outcomes (achieving at least a 1-level reduction and achieving
at least a 2-level reduction in WHO risk levels) and a
general linear mixed model that can accommodate continu-
ous secondary outcome measures. In all analyses, we include
random effects that correct for the nonindependence of
repeated measures in longitudinal data to assess within-per-
son change in secondary outcomes over time. The analyses
consist of estimating a mixed model with fixed effects of
baseline sociodemographics and covariates used in random-
ization (sex and AUD severity), fixed effects of random
assignment to MBRP versus online mutual support referral,
and random effects of time.

Mechanisms of Change Analyses
We use GLMM and GLM to examine associations between
addiction cycle domains and the primary and secondary
outcomes. We hypothesize improvements in executive
functioning, self-efficacy, and recovery capital, and reduc-
tions in incentive salience and negative emotionality over
time predict a higher likelihood of recovery and greater
improvement in secondary outcomes at the 3-year follow-
up. To test whether MBRP versus online mutual support
uniquely impacts mechanisms of behavior change, we use
latent growth mediation analyses with randomized condi-
tion (independent variable), addiction cycle domains, and
self-efficacy over time (mediators), and the recovery outcome
or secondary outcomes, as we have done in prior work [109,
110]. The product of coefficients approach is used to assess
the statistical significance with bootstrapping to obtain 95%
CIs of the mediated effects [111]. Sensitivity analyses will
also be conducted to estimate the robustness of the mediating
effects to the no-omitted confounder assumption [56]. All
models are reestimated with the number of sessions of MBRP
or online mutual support groups attended as the independent
variable.

Interim and Subgroup Analyses
No interim analyses are conducted. As the literature suggests
possible differences in outcomes based on sex, gender, race,
and ethnicity [112-114], we examine sex, gender, race, and
ethnicity as moderators of group effects. We also examine
whether there are facilitator effects (eg, effects of a particular
MBRP facilitator) by incorporating the facilitator as a random
effect in the mixed effects models. We also test whether
addiction cycle domains moderate the association between
MBRP and primary and secondary outcomes.

Analysis Approach and Missing Data
Primary analyses are performed under the modified intent-to-
treat (mITT) principle, whereby each eligible participant is
analyzed according to the intervention group to which they
were assigned at the time of randomization. Moreover, the
mITT sample excludes participants who never attended the
orientation session or those who were deemed ineligible after
randomization. The rationale for using the mITT sample in
primary analyses is to address the fact that some participants,
in either randomization group, do not initiate treatment. The
ITT estimates the effect of the assigned treatment and is
biased toward the null to estimate the effect of the interven-
tion (in the absence of noninitiation). The mITT estimator is
appropriate because (1) noninitiation is identifiable in each
group and (2) it is reasonable to assume that if someone does
not initiate treatment in one arm, they would also not initiate
treatment in the other arm; in fact, both arms begin with the
same introductory orientation session.

Additionally, we conduct a per-protocol analysis that
includes only participants who attend at least 2 sessions of the
MBRP groups or correspondingly attended at least 2 mutual
help group sessions. The per-protocol analysis excludes
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participants who did not attend at least 2 intervention sessions
or those who were deemed ineligible after randomization.

Multiple imputation is used to accommodate missing
outcome data [115]. We test missing data assumptions using
sensitivity analyses [85,116]. We generate 100 imputed
datasets, fit the primary analysis model to each imputed
dataset, and combine the results by using Rubin rules.

Data Sharing
Sharing of data is germane to the advancement of science and
medicine for the public good. This study will comply with
all applicable NIH Data Sharing Policies. The investigators
comply with all NIAAA Data Archives policies established
during the project period. This includes compliance with
the NIAAA central data platform requirements and timelines
developed through the NIAAA Data Share. Institutions that
receive Data and/or Materials from this award for perform-
ance of activities under this award are required to use the
Data and/or Materials only as outlined by the NIAAA Data
Share in a manner that is consistent with applicable state
and federal laws and regulations, including any informed
consent requirements and the terms of the institution’s NIH
funding, including NOT-OD-17‐109 and 42 U.S.C. 241(d). A
releasable database is produced and is completely deidenti-
fied in accordance with the definitions provided in HIPAA.
Namely, all identifiers are recoded in a manner that will make
it impossible to deduce or impute the specific identity of any
participant. The database does not contain any institutional
identifiers.

Oversight and Monitoring
KW is the PI of the trial. She is a licensed clinical psy-
chologist and quantitative methodologist who has devoted
her career to studying mindfulness-based interventions for
AUD and other substance use disorders, and who has spent
the last 5 years studying nonabstinent recovery and addic-
tion cycle domains as predictors of recovery outcomes in
AUD clinical trials. Co-investigator, Dr Matthew R Pearson,
has served as lead or co-lead on several recent analyses
examining nonabstinent recovery and will assist with all
analyses. Dr Pearson also brings considerable expertise in
nationwide recruitment [117] and recruitment of individuals
in early AUD recovery from InTheRooms (R01AA027508).
Co-investigator, MK, is a licensed clinical psychologist with
experience implementing MBRP in clinical settings, which
included developing and adapting MBRP programming in
clinical settings where it was previously unavailable. MK is
unblinded and oversees day-to-day operations of the study,
including data monitoring and participant safety reportable
to the PI. Co-investigator, FJS, brings expertise in deliver-
ing MBRP via Zoom as one of the therapists in a recently
completed clinical trial [118] and has recent experience
with nationwide recruitment of individuals engaged in
harm reduction groups [102]. ARV, co-investigator, brings
expertise in community-based participatory research and
qualitative interviews [119-121].

Program Evaluation Services, directed by RC, and her staff
AM, RQ, and RO, provide the day-to-day oversight of the
trial, in partnership with the research coordinator, DSO.

The consultants, SB, CRR, and CV, are experts in
the implementation of MBRP. SB developed the MBRP
program and has been training and supervising practition-
ers in delivering MBRP for the past 15 years. CRR devel-
oped the first rolling group version of MBRP [62] and has
also investigated the similarities and differences between
MBRP and mutual support programs [43]. CV was the PI
on our recent pilot study examining MBRP via Zoom [59].
All investigators have expertise in substance use disorder
treatment and research, and virtual research assessments and
intervention delivery.

The study established a Data Safety Monitoring Board
(DSMB) in the first year of the trial, composed of 3 estab-
lished investigators external to the study. DSMB members
are provided with annual reports of progress in the study,
including information about screening (inclusion and rate
of exclusion), demographics, and adverse events data. The
committee uses these reports to decide whether we can
continue recruitment, propose a protocol amendment, or stop
recruitment for the trial. Severe adverse events are reported
immediately to the DSMB. The DSMB members are then
asked to make a recommendation regarding continuing the
study, scheduling a formal meeting to discuss the event,
or immediately stopping the study. If any members of the
DSMB request a meeting, then the PI schedules a formal
meeting within 1 week of the request. At the meeting,
the DSMB holds a vote on whether the study should (1)
continue unchanged, (2) make a protocol amendment, or (3)
stop recruitment. If any DSMB member requests a protocol
amendment or discontinuation of the study, the PI informs the
IRB and funding agency immediately.

It is the responsibility of the PI, KW, to obtain and
maintain approval of all procedures from the UNM. On a
regular basis, the research team reports on the procedures
being used in the protocol to ensure that all IRB-approved
procedures are being followed. Any adverse events are
reported to the PI immediately. Serious adverse events and
unanticipated problems are reported to the local IRB and
funding agency (NIAAA) project officer within 48 hours.
In addition, the study PI prepares a summary of the DSMB
report to NIAAA annually as part of the progress report.
There are no plans for auditing trial conduct, although the
UNM IRB could decide to audit the trial at any time. Protocol
modifications are reported to the local IRB, DSMB, and NIH
ClinicalTrial registry.

Dissemination
We registered the trial with ClinicalTrials.gov and provided
an informational website through the CASAA. Informed
consent documents for the trial include a specific statement
relating to the posting of clinical trials information on
ClinicalTrials.gov. All clinical trials registration and reporting
of results occur in compliance with the policies of the UNM
and the NIH.
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We expect to present preliminary results at scien-
tific meetings, including the Collaborative Perspectives
of Addiction, Research Society on Alcohol, and Society
for Implementation Research Collaboration. All results are
disseminated through published manuscripts and presenta-
tions at scientific meetings. After the primary results have
been published, the database will be cleaned and purged of
identifiers and made available to researchers for secondary
analyses via the NIAAA Data Archive.

Results
Funding for this study was awarded by the NIAAA
(R01AA031159, PI: Witkiewitz) in August 2023. The version
date for the latest protocol is December 22, 2025, and this
is version 3.0 of the Protocol. Protocol changes included
adding measures, adding an initial screening form online
(vs via phone), increasing sample size, and adding proce-
dures for participants to be recruited by other researchers.
Recruitment began on September 13, 2023, and the last
recruited participant was randomized on March 20, 2025.
We randomized 470 individuals, of whom 432 completed
orientation sessions, just going past the trial target of n=430
(100.5% recruited). The 6-month data collection has also
been completed for all participants, and 369 completed the
6-month follow-up, 34 withdrew from the study prior to
the 6-month follow-up; thus, the follow-up completion rate
among those who continued in the study was 369/436 (86%)
and the overall follow-up rate for all randomized participants
was 369 out of 470 (78.5%).

Discussion
Principal Findings
This paper describes a hybrid type 1 effectiveness-implemen-
tation design to prospectively test the effectiveness of MBRP
and to identify barriers and facilitators of group participation
to inform future implementation of MBRP as continuing
care. We hypothesize that MBRP may support longer-term
recovery from AUD via a broader focus on whole-person
functioning and by targeting addiction domain cycles.

Limitations and Strengths
There are several design considerations that should be
highlighted. First, we chose a 2-group design and will not
randomize to different kinds of mutual support (eg, SMART
Recovery vs AA). In our initial power analyses, we found
that including another randomization group would more than
double the required sample size. Second, we opted not to
directly recruit from specific treatment programs and to
partner with specific AUD treatment programs, and to also
include those who make changes in the absence of treatment.
We view this as a limitation and a strength. Although we
collect information about the amount and type of treatment
received (via the treatment history form), we are relying
on self-report and we are not able to objectively assess
whether specific AUD treatments, as actually delivered by the
treatment programs, are associated with recovery outcomes.
This design decision is also a strength in that the findings
may generalize to a number of different treatment programs
or those who make changes without treatment. Thus, the
study assesses the effectiveness of MBRP as continuing
care regardless of how people make initial changes in their
drinking (through treatment or self-change). Finally, self-
reported drinking and drug use measured retrospectively via
the Timeline Followback has limitations [122]. It would be
impossible to quantify pre-baseline levels of drinking and
drug use with any other method and quantifying within-per-
son change in drinking and drug use is critical for our aims
and hypotheses. We have included PEth to biochemically
assess drinking at baseline and 3-year follow-up.
Future Directions
If our hypotheses are supported, findings would set the
stage for several avenues for future research and widespread
dissemination, including the communication of findings
within conference presentations and peer-reviewed manu-
scripts, as well as making the MBRP via Zoom manual,
orientation materials, participant worksheets, and facilitator
training materials publicly available. This would serve to
expand continuing care options and provide an alternative for
individuals who are seeking non–abstinence-based recovery
support.
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