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RESUME AND SUMMARY OF DISCUSSION: This proposal seeks to use quantitative and qualitative
methods to test the feasibility and preliminary efficacy of MOMENT-V, a fully remote telehealth and
mHealth intervention in primary care, as a means of facilitating treatment for the vulnerable and
underserved population of young adults (YA) with cannabis use disorder (CUD). The project’s high
significance lies in its ability to advance what is currently known about addressing rising rates of
cannabis use disorder in young adults, with a limited number of existing interventions for this age range
and multiple barriers to their utilization. The investigative team was considered excellent, with
complementary expertise and experience necessary to successfully complete this project, and with
access to an excellent and well-resourced research environment. The project was considered
innovative, with the fully remote implementation, including bioverification of abstinence through remote
oral fluid testing. The panel noted this resubmission to be mostly responsive to the concerns raised in
the prior review. The panel was enthusiastic about the many strengths of the application, including the
promising preliminary work; intervention delivery via a free mobile app, which contributes to overcoming
barriers to access; the YA advisory board; and plans for recruitment through primary care clinics.
During the discussion, the panel also noted some weaknesses in the approach, including potentially
subjective exclusion criteria; concerns around generalizability, with external counselors not embedded
in the primary clinics; and limited clarity regarding how much the current study will improve upon prior
pilot work of this group. Concerns were also raised due to insufficient detail provided about the mHealth
app, particularly around the user interface and interaction flow of the app. Following the discussion, the
panel agreed that the weaknesses identified did not detract from the project’s high significance.
Findings are expected to have a high to moderately high overall impact on the field.

DESCRIPTION (provided by applicant): Daily cannabis use among young adults aged 18-26 years is
at historically high levels and >4.8 million young adults meet criteria for cannabis use disorder (CUD).
Heavy cannabis exposure during brain development adversely affects cognition, emotions, risk for
psychiatric disorders, and educational and other social outcomes. However, most young adults with
CUD do not receive treatment, with disparities by sex and race/ethnicity. Brief motivational interventions
may be effective for CUD in young adults, but effects are small and evidence is of low quality.
Combining motivational interventions with other approaches may enhance effectiveness, and provision
in primary care and use of telehealth may improve reach and reduce disparities. We have developed a
novel intervention, MOMENT-V, that combines telehealth motivational enhancement therapy (MET)
with mobile health (mHealth) ecological momentary intervention (EMI) to provide a fully remote brief
intervention for CUD in young adults seen in primary care, building on our prior research on cannabis
use in daily life, a brief intervention with in-person MET plus EMI, adapting in-person counseling for the
virtual environment, and brief interventions in primary care. In an open pilot, 100% of young adults were
retained, and satisfaction and engagement with MOMENT-V was high. We now propose a pilot
randomized controlled trial of MOMENT-V vs. enhanced usual care in 60 young adults aged 18-26
years with CUD recruited from primary care clinics, using mixed methods and with follow-up at 3
weeks, 3 months, and 6 months. The specific aims are to determine 1) intervention feasibility (primary
outcomes: intervention completion, EMI engagement, acceptability), 2) trial feasibility (primary
outcomes: screening, eligibility, enroliment, retention), and 3) preliminary efficacy (primary outcomes:
cannabis use frequency, problems from/negative consequences of cannabis use). Primary outcomes
will be evaluated against a priori benchmarks. Secondary outcomes will include MET adherence to
motivational interviewing principles, therapeutic alliance, duration of study activities, barriers,
facilitators, CUD symptoms, amount of delta-9-tetrahydrocannabinol (THC) used in standard units,
motivation to change use, psychological distress, cognitive function, and quality of life. All intervention
and trial procedures will be conducted remotely. Additionally, we will explore the feasibility of
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videorecorded and live video-observed oral fluid testing for THC and of using these results to assess
cannabis reduction in a fully remote trial. This proposal is responsive to PAR-22-183 areas of special
interest, including research that uses innovative technologies and Stage | treatment development
research testing behavioral interventions within primary care. Results will be used to develop an R01
proposal for a fully powered randomized controlled trial to test the effectiveness of MOMENT-V.
Findings from the proposed study will enhance efforts to provide high- quality brief treatment to diverse
populations of young adults with CUD and inform research using telehealth, mHealth, remote trial
implementation, and oral fluid testing to objectively assess cannabis use reduction.

PUBLIC HEALTH RELEVANCE: Despite rising rates of daily cannabis use in young adults and
elevated risk for adverse cognitive, psychiatric, and social outcomes, very few young adults with
cannabis use disorder (CUD) receive treatment, with disparities by sex and race/ethnicity. This project
will use rigorous quantitative and qualitative methods to test the feasibility and preliminary efficacy of
MOMENT-V, a novel, fully-remote telehealth and mHealth intervention in primary care, as a means of
facilitating treatment for the vulnerable and underserved population of young adults with CUD.

CRITIQUE 1

Significance: 2
Investigator(s): 1
Innovation: 4
Approach: 3
Environment: 1

Overall Impact: This resubmitted R34 proposal aims to assess initial intervention and trial feasibility
and intervention efficacy of a fully remote cannabis use disorder (CUD) treatment delivered through
primary care clinics. 60 young adults with CUD will be included and randomized to fully remote MET +
EMI or enhanced usual care treatment. The proposal has many strengths, including the timeliness of
addressing rising issues of cannabis use disorder in young adults through a high-impact strategy of
implementing treatment through primary care in a fully remote design. Further, the intervention design
is ideal for overcoming barriers to this population, including using technology young adults are familiar
with, using ecological momentary intervention (EMI) to implement the intervention in real life events,
reviewing study and intervention design with a young adult advisory board (YAAB), specifically
targeting underrepresented populations vulnerable to CUD for treatment, and sharing of treatment
manuals and tools with the clinical community. Innovations to the project include its remote and
personalized nature and testing of bioverification of abstinence through remote oral fluid testing. On
balance, enthusiasm is slightly hampered by the lack of clarity regarding how much the current study
will improve upon prior pilot work of this group and the potentially subjective exclusion criteria (i.e., the
PI's opinion regarding comorbidities). Altogether, this proposal is likely to be high impact.

1. Significance:
Strengths
« A fully-remote, primary care-initiated treatment would likely have broad applicability.

» Addressing triggers for cannabis use in momentary, real-life scenarios through EMI is likely to
shape the immediate decision making of individuals to use or not use.
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» The preliminary pilot data increases likelihood of success of having a significant impact through
the thorough consideration of intervention components, including specifically the determination
of EMI frequency and content.

» Recruitment of a diverse participant pool and use of a YAAB makes this more impactful.

+ Sharing of manuals and tools increase the significance of this proposal as, if they are effective,
it will increase access to evidence-based treatment for individuals with CUD.

Weaknesses

+ Given the extensive pilot data, it is unclear why a fully-powered RCT is not proposed. While
there are changes (improvements) to the previously tested protocol, including the fully remote
nature, the prior feasibility and efficacy data could be suggestive that the treatment protocol is
ready to be fully evaluated and tested.

2. Investigator(s):
Strengths

» The investigative team is impressive, with extensive experience in adolescent substance use,
risk intervention, mobile health screening and intervention, primary care intervention, and
qualitative data analyses.

Weaknesses
* None noted.

3. Innovation:
Strengths

« The age-specific approach to overcome barriers to treatment (e.g., using primary care for
treatment entry, using apps and fully remove telehealth services) are notable strengths and
innovative means of treatment implementation.

» Testing of fully remote oral fluid testing for cannabis abstinence is novel and could be broadly
applicable to other research studies.

* The fully remote design, including components of telehealth, EMI app, and website, are
modestly novel in full combination.

Weaknesses

» There are other effective telehealth apps for young adult CUD, including the already piloted app
by this group. The MOMENT app, predecessor to MOMENT-V, has already been pilot tested on
70 participants and shown feasibility and efficacy.

4. Approach:
Strengths

« The EMI design incorporates feedback of prior pilot participants, increasing its engagement and
effectiveness. EMI timing and frequency has strong supporting data to optimally engage
participants over the duration of the intervention.

« There is a robust design for recruitment and assessment of outcomes, with clear benchmarks to
delineate success of feasibility and efficacy aims. There are also clear markers of fidelity to the
intervention.
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Weaknesses

+ ltis unclear why some measures at follow-up gauge the full 3-month window (e.g., MPS), but
not other components (e.g., TLFB).

» Exclusion criteria include “Medical or psychiatric condition that in the opinion of the Pl would
prevent safe participation in the study”. This is subject to significant bias, and exclusionary
criteria should be justified and decided a priori.

5. Environment:
Strengths

+ Environment is excellent both for the investigative team and the clinics involved in the study.
Weaknesses

* None noted.

Study Timeline:
Strengths

« Study timeline seems sufficient to accomplish launching and completing the study protocol,
including analyses.

Weaknesses
 None noted.

Protections for Human Subjects:
Acceptable Risks and/or Adequate Protections

» Risks for participants are mior and include psychological discomfort during counseling, self-
report survey completion, toxicological testing, or EMI intervention engagement. However, these
risks are low, and mitigated through informed consent, working with well trained staff, access to
contacting staff clinicians, a thorough data safety and montioring plan, and safety plan with
clinical leadership. There is also risk of inadvertent loss of confidentiality. Standardized
protocols and data protection protocols (including requiring participants to have passcodes on
their smartphones) will mitigate loss of confidentiality risks.

Data and Safety Monitoring Plan (Applicable for Clinical Trials Only):
Acceptable

o Weekly team meetings will monitoring all aspects of the study protocol, from recruitment
througuh participant experience. A clear plan for addressing safety concerns, including during
counseling sessions and including the participant's primary care team, is outlined. All monitoring
will occur in real time. All data will be protected and stored on a secure drive, in HIPAA-
compliant fashion.

Inclusion Plans:
+ Sex/Gender: Distribution justified scientifically
* Race/Ethnicity: Distribution justified scientifically
» For NIH-Defined Phase Il trials, Plans for valid design and analysis: Scientifically acceptable
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Inclusion/Exclusion Based on Age: Distribution justified scientifically

This study focuses on young adults, which is appropriate given the prevalence of frequent
cannabis use and CUD in this population. Further, there is a specific focus on understudied
populations with cannabis use, though there are no specific recruitment crtieria by gender/sex or
race or ethnicity.

Vertebrate Animals:
Not Applicable (No Vertebrate Animals)

Biohazards:
Not Applicable (No Biohazards)

Resubmission:

The proposal is largely responsive to prior reviews, highlighting the innovative design
components (including the expansion/revision of the intervention and inclusion of a website) and
the additional study components (e.g., oral fluid testing; EMI with personalized messages). The
resubmission appears to clarify the prior submission (e.g., recruitment strategies, EMI
intervention design elements and rationalization), which is beneficial, but leaves some holes
(e.g., not addressing comments regarding how preparation for an R01 will be determined, given
the already extensive preliminary data contained within this proposal).

Applications from Foreign Organizations:

Not Applicable (No Foreign Organizations)

Select Agents:
Not Applicable (No Select Agents)

Resource Sharing Plans:

Acceptable

Authentication of Key Biological and/or Chemical Resources:

Not Applicable (No Relevant Resources)

Budget and Period of Support:

Recommend as Requested

CRITIQUE 2

Significance: 2
Investigator(s): 1
Innovation: 4
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Approach: 3
Environment: 1

Overall Impact: This is a resubmitted R34 application that proposes a combination of a telehealth
motivational enhancement therapy (MET) with mHealth ecological momentary intervention (EMI) to
provide a brief intervention for 60 young adults aged 18-26 with cannabis use disorder who are
recruited from primary care clinics. Follow up time points will be at 3 weeks, 3 months and 6 months.
Aim 1 will determine 1) intervention feasibility (primary outcomes: intervention completion, EMI
engagement, acceptability >80%), Aim 2) trial feasibility (primary outcomes: screening, eligibility,
enroliment, retention), and Aim 3) preliminary efficacy to reduce 30-day cannabis use days and past-3-
month problems from/negative consequences of use (self-report), each assessed at 3 and 6 months.
An exploratory Aim will examine feasibility of both videorecorded and live oral fluid testing. This
proposal has high public health significance in that there are few available interventions tailored
towards young adults with cannabis use disorder. The proposal benefits from a strong environment and
investigators with experience in treating young adults with substance use, EMI, and work in primary
care settings. Despite the applicants response to initial reviewers justifying and updating some of the
aspects of the intervention, the innovation of the proposal is still dampened as the components of the
intervention including MET and brief intervention have been studied in this population before. Use of an
external trained counselor to deliver the interventions (not necessarily embedded within the primary
care clinic) limits generalizability. Weighing the strengths and weaknesses of the application, the
potential impact of this study is likely moderate to high.

1. Significance:
Strengths

« Daily cannabis use continues to increase, particularly in young adults. At the same time,
perceived risk of regular use is declining.

« There is a low rate of treatment receipt for cannabis use disorder in this population.

+ Heavy cannabis exposure in this population increases risk of numerous adverse consequences
including those on cognition, psychiatric disorders and high-risk behaviors.

« Fully remote interventions increase access and improve scalability.

+ Employing the intervention in primary care increases reach.
Weaknesses

* None noted by this reviewer.

2. Investigator(s):
Strengths

+ Complimentary experience across reviewers. Pl Dr. Shrier is a board-certified Adolescent
Medicine physician who provides expertise in mhealth, cannabis use, and ecological momentary
interventions/assessments in youth.

» Co-l Dr. Harris brings expertise in developing and testing practical tools to promote screening,
early identification, prevention, and treatment in the primary care setting of youth substance use
and related risk behaviors.

+ Co-l Dr. Katz-Wise will contribute expertise on mixed methods research in youth and young
adults.
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Weaknesses
* None noted by this reviewer.

3. Innovation:
Strengths

* Fully remote study procedures are novel and have not been widely tested in primary care
settings.

» Investigating the feasibility of oral fluid self-testing for evaluating cannabis nonuse in a fully
remote implementation of a CUD clinical trial is novel.

Weaknesses

« While the applicants addressed some of the concerns around innovation by highlighting new
MET session activities, materials, format, and duration the concept of brief MET, the
interventions are not novel in the study of CUD for young adults. This weakness (moderate) is
mitigated by the use of mhealth and EMI.

4. Approach:
Strengths

« They have a plan to transfer the EMI to their own instance of a free mHealth application to
increase dissemination potential and impact of the intervention.

» Engaging a diverse young adult advisory board is a helpful way to tailor recruitment strategies to
improve diverse representation in research.

» Proposed intervention is based on extensive pilot research and testing.

+ Use of enhanced usual care model is an excellent way to establish true efficacy of the
intervention and prepare for a larger scale trial.

Weaknesses

+ Generalizability becomes weakened when an external trained counselor (especially if a social
worker or nurse practitioner) has to be brought into the intervention. They are also not really part
of the clinic, so sustainability of these services in the future is unclear.

« It's unclear why the oral fluid testing is daily for four days (three days pre-visit and again during
the visit) versus spaced over 1-2 weeks to more accurately capture use across the duration of
the intervention.

» Definition of “problematic cannabis use” for the Young Adult Advisory Board is unclear.

5. Environment:
Strengths
» Boston Children’s Hospital is well suited to support this study.

« Primary care clinics are an ideal study setting for the intervention. Boston Children’s Hospital
Adolescent/Young Adult Medical Practice and Boston Children’s Primary Care at Martha Eliot
Adolescent and Young Adult Clinic appear to have the number of necessary participants from
which to recruit.

Weaknesses
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* None noted by this reviewer.

Study Timeline:
Strengths

« Timeline is appropriate as indicated.
Weaknesses

* None noted by this reviewer.

Protections for Human Subjects:

Acceptable Risks and/or Adequate Protections

Data and Safety Monitoring Plan (Applicable for Clinical Trials Only):
Acceptable

+ Use of DSMP: PI Oversight, a Participant Safety plan, Adverse Event reporting, and Data
Management and Monitoring.

Inclusion Plans:
» Sex/Gender: Distribution justified scientifically
+ Race/Ethnicity: Distribution justified scientifically
* For NIH-Defined Phase lll trials, Plans for valid design and analysis: Not applicable
* Inclusion/Exclusion Based on Age: Distribution justified scientifically

Vertebrate Animals:
Not Applicable (No Vertebrate Animals)

Biohazards:
Not Applicable (No Biohazards)

Resubmission:

» Previous reviewers noted a lack of innovation in the intervention. The applicants clarified that
while they have used some of the components of the intervention in the past, the combination is
novel including new activities, materials, format, and duration. This appears to only partly justify
innovation of the content. The applicants also incresed the linkage between EMI and the MET
intervention. Oral fluid testing is now used to verify claims of reduction/abstinence for the
primary analyses. They also addressed comments regarding trial eligibility, YAAB eligibility, EMI
prompt scheduling and message timing, fidelity monitoring, and payment.

Applications from Foreign Organizations:
Not Applicable (No Foreign Organizations)

Select Agents:
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Not Applicable (No Select Agents)

Resource Sharing Plans:
Acceptable

Authentication of Key Biological and/or Chemical Resources:
Not Applicable (No Relevant Resources)

Budget and Period of Support:
Recommend as Requested

CRITIQUE 3

Significance: 1
Investigator(s): 3
Innovation: 3
Approach: 6
Environment: 1

Overall Impact: The proposed project involves evaluating a fully remote intervention for young adult
cannabis use that combines telehealth therapy with an mHealth ecological momentary intervention
(EMI). The investigators will determine intervention feasibility, trial feasibility, and preliminary efficacy of
the intervention as compared to enhanced usual care. The intervention is backed by promising
preliminary work that demonstrates engagement with the MOMENT intervention and a reduction in
cannabis desire. A score-driving concern, however, is that critical information about the mHealth
application that is central to the intervention is missing, such as the user interface and intervention
workflow. There are also concerns that the EMI responses may be missed due to (1) certain contextual
factors the participants may be in such as social settings and (2) the reliance on app surveys that can
be easily missed compared to text messages, although preliminary work demonstrated that participants
often did read the messages. Overall, however, the strengths of this proposal outweigh the
weaknesses, leading to a medium-to-high impact proposal.

1. Significance:
Strengths

+ mHealth interventions have the potential to reduce cannabis use in young adults if designed
effectively.

Weaknesses
 None noted.

2. Investigator(s):
Strengths
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+ Pl has a track record for developing technology-based substance use interventions and EMAs,
including for cannabis use.

« Other investigators and team members bring complementary expertise in adolescent medicine,
biostatistics, qualitative data analysis, study design and trial execution for substance use brief
interventions, and substance use.

Weaknesses

« There is no investigator or team member with expertise in mHealth. This can limit the ability to
make app modifications that the Young Adult Advisory Board may suggest. This limits the
usefulness of having the YAAB.

3. Innovation:
Strengths

* The use of tailored messaging and EMIs for cannabis is innovative.
Weaknesses

+ EMASs are commonly used in substance use research.

4. Approach:
Strengths

« Extensive preliminary studies provide support for the acceptability and feasibility of MOMENT
and identified areas for improvement that are addressed in the proposed research. The studies
also demonstrated that participants read the messages and otherwise engaged with the app.

Weaknesses

» Crucial details about the MOMENT-V mHealth app are missing, particularly in regard to the user
interface and interaction flow of the mHealth app. No screenshots are provided.

» ltis unlikely that someone will respond to an EMI in certain trigger settings, such as being at a
friend’s house, due to the social pressures of being in that environment. This limits the ability for
a just-in-time intervention.

» Areliance on app surveys leads to the risk of non-response, as opening an app can be more
burdensome than responding to a text and app notifications are easier to miss due to
notification fatigue.

» There are no details about the message assignment algorithm provided.
« There is no plan to iterate on the EMI application based on feedback.

5. Environment:
Strengths

* BCH provides all resources needed for running the proposed trial.
Weaknesses

* None noted.

Study Timeline:
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Strengths

The proposed timeline is feasible.

Weaknesses

None noted.

Protections for Human Subjects:

Acceptable Risks and/or Adequate Protections

Adequate security and privacy protections are in place.

Data and Safety Monitoring Plan (Applicable for Clinical Trials Only):

Acceptable

Frequent monitoring by the study team will occur.

Inclusion Plans:

Sex/Gender: Distribution justified scientifically

Race/Ethnicity: Distribution justified scientifically

For NIH-Defined Phase Il trials, Plans for valid design and analysis: Not applicable
Inclusion/Exclusion Based on Age: Distribution justified scientifically

All distributions are justified.

Vertebrate Animals:
Not Applicable (No Vertebrate Animals)

Biohazards:

Not Applicable (No Biohazards)

Resubmission:

Previous critiques are adequtely addressed.

Applications from Foreign Organizations:

Not Applicable (No Foreign Organizations)

Select Agents:
Not Applicable (No Select Agents)

Resource Sharing Plans:

Acceptable

Authentication of Key Biological and/or Chemical Resources:

IPTA
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Not Applicable (No Relevant Resources)

Budget and Period of Support:
Recommend as Requested

THE FOLLOWING SECTIONS WERE PREPARED BY THE SCIENTIFIC REVIEW OFFICER TO
SUMMARIZE THE OUTCOME OF DISCUSSIONS OF THE REVIEW COMMITTEE, OR REVIEWERS’
WRITTEN CRITIQUES, ON THE FOLLOWING ISSUES:

PROTECTION OF HUMAN SUBJECTS: ACCEPTABLE

INCLUSION OF WOMEN PLAN: ACCEPTABLE

INCLUSION OF MINORITIES PLAN: ACCEPTABLE

INCLUSION ACROSS THE LIFESPAN: ACCEPTABLE

COMMITTEE BUDGET RECOMMENDATIONS: The budget was recommended as requested.

Footnotes for 1R34DA060500-01A1; Pl Name: SHRIER, LYDIA A.

NIH has modified its policy regarding the receipt of resubmissions (amended applications).See
Guide Notice NOT-OD-18-197 at https://grants.nih.gov/grants/guide/notice-files/NOT-OD-18-
197.html. The impact/priority score is calculated after discussion of an application by
averaging the overall scores (1-9) given by all voting reviewers on the committee and
multiplying by 10. The criterion scores are submitted prior to the meeting by the individual
reviewers assigned to an application, and are not discussed specifically at the review meeting
or calculated into the overall impact score. Some applications also receive a percentile
ranking. For details on the review process, see
http://grants.nih.gov/grants/peer_review_process.htm#scoring.
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