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Abstract

Background: Adolescent and young adult survivors of cancer (AYAs, aged 15-39) frequently engage in hazardous alcohol use,
which can have multiple mental and physical health effects.

Objective: The aim of this study was to adapt and refine an existing motivational interviewing-based mHealth alcohol reduction
intervention, called Tracking and Reducing Alcohol Consumption (TRAC), for post-treatment AY As.

M ethods: This was a two-phase, mixed methods study consisting of key informant interviews with post-treatment AY As aged
18-39, oncology and psycho-oncology providers, and community advocates (n=15) to inform the adaptation of TRAC. After
qualitative analysis of interview findings led to the development of the new TRAC-AYA intervention, 4 AYAs completed an
open trial of the 4-week intervention and provided feedback on content and protocols through a qualitative exit interview.
Descriptive statistics were used to provide data on intervention feasibility and adherence.

Results: Key informant interviews revealed a need for the intervention to address cancer-specific alcohol use triggers such as
scan-related anxiety, financial toxicity, and reproductive health concerns. TRAC-AYA was well-received by open tria
participants—enrollment and retention were above target rates (67% and 75%, respectively) and 100% of participants completed
at least 3/4 intervention sessions. Participants reported high satisfaction with TRAC-AYA content and its impact on their
drinking.

Conclusions: Post-treatment AY As have unique triggers for alcohol use, which should be considered in the development of
alcohol reduction interventions for this population. TRAC-AY A represents a potentially valuable tool in addressing high rates of
hazardous acohol use among this population and warrants further evaluation in larger randomized trials. Clinical Trial:
Clinical Trials.gov NCT05087875
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Development of an mHealth Alcohol Reduction Intervention for
Adolescent and Young Adult Cancer Survivors

Abstract

Background: Adolescent and young adult survivors of cancer (AYAs, aged 15-39) frequently
engage in hazardous alcohol use, which can have multiple mental and physical health effects.
Objective: The aim of this study was to adapt and refine an existing motivational interviewing-based
mHealth alcohol reduction intervention, called Tracking and Reducing Alcohol Consumption
(TRACQ), for post-treatment AYAs.

Methods: This was a two-phase, mixed methods study consisting of key informant interviews with
post-treatment AYAs aged 18-39, oncology and psycho-oncology providers, and community
advocates (n=15) to inform the adaptation of TRAC. After qualitative analysis of interview findings
led to the development of the new TRAC-AYA intervention, 4 AYAs completed an open trial of the
4-week intervention and provided feedback on content and protocols through a qualitative exit
interview. Descriptive statistics were used to provide data on intervention feasibility and adherence.
Results: Key informant interviews revealed a need for the intervention to address cancer-
specific alcohol use triggers such as scan-related anxiety, financial toxicity, and
reproductive health concerns. TRAC-AYA was well-received by open trial participants—
enrollment and retention were above target rates (67% and 75%, respectively) and 100% of
participants completed at least 3/4 intervention sessions. Participants reported high
satisfaction with TRAC-AYA content and its impact on their drinking.

Conclusions: Post-treatment AYAs have unique triggers for alcohol use, which should be
considered in the development of alcohol reduction interventions for this population. TRAC-
AYA represents a potentially valuable tool in addressing high rates of hazardous alcohol use
among this population and warrants further evaluation in larger randomized trials.

Trial Registration: ClinicalTrials.gov NCT05087875
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Introduction

Background

Each year in the U.S., nearly 90,000 people aged 15-39 (adolescents and young
adults; AYAs) are diagnosed with cancer.[1] Five-year survival for AYAs is over 80%; most
will live an additional 36-59 years after diagnosis,[1] highlighting the critical importance of
maximizing their physical and mental health to support quality of life and avoid premature
mortality. Unfortunately, AYA cancer survivors report poorer physical and mental health
compared to their unaffected peers and have greater than two-fold risk of dying from non-
cancer-related causes, such as cardiovascular disease.[2-5] Hazardous alcohol use (i.e.,
heavy or binge drinking) is one modifiable factor that may contribute to AYA cancer
survivors’ physical and mental health. Over 50% of AYA cancer survivors exceed moderate
drinking recommendations,[6] and 36-45% of survivors report engaging in binge drinking,
defined as consuming 5 or more drinks (for males) or 4 or more drinks (for females) in a
two-hour period.[6,7] Given known health risks of hazardous alcohol use in the general
population (e.g., increased risk of heart and liver disease, stroke, depression, and anxiety,
reduced fertility), as well as in cancer survivors specifically (e.g., increased risk of certain
cancer incidence, recurrence, and even pre-mature mortality),[2-5] helping AYA cancer
survivors reduce hazardous drinking should be a key component of survivorship care.

Unfortunately, few interventions have been developed and tested to address risky
alcohol use among cancer survivors, let alone among AYA cancer survivors.[8] Few have
leveraged mHealth or similar technology-based interventions that may significantly increase
reach not only among AYA cancer survivors who show near ubiquitous use of
smartphones[9], but also among those living in rural and underserved areas who have
limited access to mental health providers[10] and may experience stigma when seeking
help.[11,12] Finally, no interventions have been developed to address the potentially distinct
needs of AYA cancer survivors who, by virtue of their developmental and life stage, may
face additional social pressure to drink and may experience unique stressors that may
trigger drinking, such as mental health concerns stemming from their cancer experience
[13].

Objectives

The purpose of this study was to adapt an existing, efficacious mHealth intervention
that targeted hazardous alcohol use among people living with HIV[14] for posttreatment AYA
cancer survivors. We focused on the posttreatment period to ensure survivors had
experienced sufficient time to establish more routine drinking patterns, as well as to avoid
the likelihood that active cancer treatment side effects may be impacting drinking
levels[15,16]. Additionally, we specifically queried rural AYA cancer survivor experiences
and needs to ensure the resulting intervention would reach this underserved, vulnerable
population.

Methods
Overall Study Design

This was a two-phase, mixed methods study comprised of 1) key informant
interviews to adapt content and delivery of an existing mHealth intervention (Tracking and
Reducing Alcohol Consumption; TRAC), originally developed for people living with
HIV/AIDS; and 2) an open pilot trial to identify whether refinements were needed to the
adapted intervention (TRAC-AYA) and its associated pilot randomized controlled trial study
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protocol. This study was approved by the University of Kentucky Institutional Review Board
(67410).

Phase | Methods - Adapting an Existing Intervention (TRAC)

Description of EXxisting Intervention (Tracking and Reducing Alcohol
Consumption; TRAC)

The original TRAC intervention focused on increasing motivation to reduce
hazardous drinking and awareness of drinking behaviors, identifying triggers for drinking,
and building skills to reduce alcohol use [14]. Over an 8-week period, 8, 30-minute sessions
were conducted remotely via video chat or telephone call with a trained interventionist (see
Table 1 for session content of the original TRAC intervention). Throughout the intervention
period, participants completed twice-daily self-monitoring of alcohol use via mobile surveys
and a BACtrack Mobile Breathalyzer, which uses law enforcement-grade sensors to
determine breath alcohol concentration (BrAC). The study interventionist discussed the
prior weeks’ alcohol use as reported via these self-monitoring tasks during weekly
intervention sessions.

Table 1. Original TRAC intervention (pre-interviews)
Session emphasis Session content
Session 1
Developing a Change Plan | 1. Increasing Motivation
2. Developing a Change Plan
3. Self-monitoring and phone training
Session 2
Triggers for Drinking Alcohol | 1. Urges and cravings
2. Emotional triggers
3. Situational and Environmental triggers
4. Social triggers
Session 3
Skill Building: Distraction 1. Breathing awareness
2. Personal distraction techniques
Session 4
Skill  Building: Managing | 1. Delay before acting
Urges and Cravings 2. Negative consequences of drinking
3. Positive consequences of not drinking
Session 5
Skill  Building: Managing | 1. Improve the moment
Emotional Triggers 2. Do something relaxing
Session 6
Skill  Building: Managing | 1. Drink refusal
Social Triggers 2. Seek social support
3. Seek spiritual support
Session 7
Skill  Building: Managing | 1. Consuming alternate food or drink
Situation and Environmental | 2. Engaging in alternate behavior
Triggers 3. Avoiding the situation or environment
Session 8
Looking Ahead 1. Summative self-assessment
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| | | 2. Planning for the future

Participants

Key informant interview participants (n=15) represented AYA cancer survivors,
providers, and community advocates. Recruitment was accomplished via convenience
sampling. We utilized the University of Kentucky Markey Cancer Center Community Impact
Office to identify community advocates, used professional networks to identify oncology and
psycho-oncology providers, and reviewed clinic schedules at the University of Kentucky
Markey Cancer Center to identify potentially eligible survivors. We also contacted survivors
who recently completed a related survey who had indicated interest in participating in
follow-up research. Survivors (n=7) were eligible if they were between the ages of 18 and
39, had been diagnosed with cancer between the ages of 15 and 39, and were residents of
a rural area (determined by the zip code of their primary residence). Oncology providers
(n=3) included physicians, nurses, nurse practitioners, or physician assistants who had
been in practice for at least 6 months and saw at least 25% AYA cancer patients in their
practice. Psycho-oncology providers (n=3) included social workers, psychologists, or other
mental health providers who treated AYA cancer patients and had been in practice for at
least 6 months. Community advocates (n=2) included partners from the Kentucky Cancer
Consortium and the Kentucky American Cancer Society. Individuals who were unable to
speak English were excluded from the key informant interviews. All participants provided
documentation of informed consent via REDCap (Research Electronic Data Capture;
Vanderbilt University)[17,18] prior to beginning the interview. Key informants received $40
as compensation for their participation.

Interview Protocol

Key informant interviews lasted between 45-60 minutes and were conducted through
videoconferencing, by phone, or in-person using a semi-structured interview guide
developed by the principal investigators. All interviews were audio-recorded and transcribed
verbatim. The semi-structured interview guides elicited feedback on the relevance,
appropriateness, acceptability, and feasibility of TRAC content and delivery. See Table 2 for
example interview inquiries. The study coordinator provided reference materials to the
participants prior to the interview, including a diagram of the study steps and components
and excerpts from the participant manual. Individuals from all three participant groups were
generally asked the same questions, though there were some differences. Oncology and
psycho-oncology providers were asked questions about their approaches to assessing and
counseling on alcohol use in their practice. Survivors were asked whether they had
received any information or recommendations from their providers about maintaining a
healthy lifestyle post-treatment, what those recommendations were, and if they had been
told about alcohol’s relationship to cancer recurrence or development of other cancers. In
addition to the interview, key informants also completed a brief demographic questionnaire
that collected information on gender, race/ethnicity, and education and income level.

Table 2. Key Informant Interview Domains

Example interview inquiries
Content e Overall concept of intervention for AYAs
and o Do you think that adolescent and young adult cancer survivors
Component would be interested in participating in a program like this?
S e Adding information on alcohol and cancer survivorship for motivation to
change
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0 How helpful do you think the information is about the relationship
between alcohol and cancer, if at all?
e Unique stressors AYAs face that are relevant to alcohol urges/cravings,
drink refusal skills
o Are there unique stressors or circumstances faced by this
population that could impact drinking?
e Breathing/stress reduction techniques
o Do you think the breathing exercise is a useful skill to cover in the
first session?
e Use of breathalyzers, frequency
0 How do you think survivors will feel about using mobile
breathalyzers to track alcohol use?

Delivery e Number of sessions, session length
o What do you think about this 8-session schedule?
e Smartphones: Pros and Cons
o What do you see as the pros and cons of using phones for
delivery?
e Interventionist characteristics
o Who do you think would be the best type of person to deliver these
counseling sessions?
e Strategies for retention, adherence
o What ideas do you have for helping to keep survivors engaged in
the program and attending sessions?

Analysis

Interview transcripts were analyzed using a thematic approach. Analysis steps
involved: 1) reading and discussing two randomly selected interviews, 2) identifying key
concepts as preliminary codes, 3) creating a draft codebook with operational definitions for
each code, 4) double-coding the initial two randomly selected interviews by line-by-line
coding (i.e., independent coding by TB and KH, with discrepancies rectified to achieve a
final set of agreed upon codes for each interview), 5) finalizing the codebook, 6) revising the
initial two previously coded interviews to reflect the final codebook, 7) double-coding all
remaining interviews, and 8) analyzing all coded interviews in NVivo (www.lumivero.com)
[19]. Single coding occurred when independent coders reached = 80% agreement. Half of
all interviews were double-coded as a fidelity check. In total, two separate codebooks were
created (survivor and provider/advocate).

Phase Il Methods — Open Pilot Trial of Adapted TRAC-AYA Intervention
Participants

To test and further refine the TRAC-AYA intervention and procedures, we completed
an open pilot trial with four survivors. Survivors who participated in the open trial (n=4) were
recruited from University of Kentucky Markey Cancer Center clinics. We used medical
records to pre-screen AYA cancer survivors with upcoming appointments to determine if
they met the following inclusion criteria: 1) were diagnosed with cancer between the ages of
15 and 39, 2) were between the ages of 18 and 39 at the time of enrollment, 3) were 1-10
years post-treatment (not including hormonal therapies), and 4) reported hazardous alcohol
use in the previous 3 months. Hazardous alcohol use was operationalized based on
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definitions provided by the National Institute on Alcohol Abuse and Alcoholism[20];
individuals were eligible if they met one or more of these criteria: 1) exceeding moderate
daily drinking levels (more than 1 drink per day for women; more than 2 drinks/day for men)
at least 3 times in the past 3 months, 2) engaging in heavy weekly drinking (more than 7
drinks per week for women, more than 14 drinks per week for men) at least once in the past
3 months, 3) engaging in binge drinking (more than 3 drinks per sitting for women, more
than 4 drinks per sitting for men) at least once in the past 3 months, or 4) meeting
hazardous drinking criteria on the AUDIT-C questionnaire (a score of 3 or higher for women,
4 or higher for men), which has demonstrated reliability and validity among multiple studies
and populations[21]. Individuals whose screening survey results indicated signs of alcohol
dependence, operationalized as an AUDIT score of 20 or higher[22], were excluded from
participation and referred to specialized treatment, as the investigators determined that a
remote intervention would not be sufficient to meet their needs and they may be in danger
of experiencing alcohol withdrawal. Individuals who did not speak English were also
excluded. Participants who were eligible and interested provided consent via REDCap,
completed baseline assessment, and were randomized to either the control group or the
TRAC-AYA Intervention group. Participants in the open pilot trial received up to $215 as
compensation for their participation in the study.

Intervention Conditions

Participants assigned to the TRAC-AYA intervention condition (n=2) attended weekly
sessions with the study interventionist to discuss their alcohol use and goals for reducing
consumption (see Results section for information on TRAC-AYA content developed based
on Phase 1 interview findings). These sessions were completed via phone call or
videoconference, according to participant preference. Upon group assignment, participants
were given a workbook that included reference materials and worksheets that could be
used during their sessions. The study interventionist was trained in the intervention
materials by the principal investigators, held a master’'s-level degree in counseling,
completed additional training on motivational interviewing for addiction, and had direct
clinical and research experience.

Throughout the study period, participants also completed daily self-monitoring of
alcohol use via mobile surveys in the morning (completed between 6am and 12pm
according to participant preference), within which they could also report on other health
metrics (e.g., sleep, mood). Each night between 5 and 11 PM they also completed a
breathalyzer reading and submitted a screenshot of their results via REDCap. Weekly
summary reports of alcohol use were sent electronically via REDCap to participants, with
information about the number of monitoring tasks they had completed, their highest
breathalyzer reading for the week, and the highest number of drinks reported. The
interventionist reviewed responses and breathalyzer readings from the previous week and
discussed these with participants at the beginning of each intervention session.

Participants assigned to the control condition (n=2) completed daily alcohol self-
monitoring as described above, and were provided with educational materials regarding
alcohol use and its health effects.

Assessments

To elicit participant feedback on the feasibility and appropriateness of the
intervention content and study procedures, after each TRAC -AYA intervention session,
participants received a brief REDCap survey asking them to rate their experience on a
scale of 1-10 (10 being the best) and to provide their open-ended feedback. At the
conclusion of the open trial, all participants completed a qualitative exit interview lasting
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between 15-20 minutes with the study coordinator. These interviews elicited feedback on
the helpfulness, acceptability, and feasibility of the TRAC-AYA intervention (see Table 3 for
interview prompts). All participants also provided demographic information.

Table 3. Exit Interview Domains.

Example interview inquiries

Interventio | ¢ Initial reaction to TRAC-AYA
n Content o0 Tell me about your initial reaction to the TRAC-AYA program once you
learned about what it would involve.
e Most useful topics for decreasing drinking
0 What topics or techniques were the most useful in terms of helping you
decrease your drinking?
e Least useful topics for decreasing drinking
0 What topics or techniques were the least useful in terms of helping you
decrease your drinking?
e Biggest benefit and most challenging part of completing TRAC-AYA
o What was the most challenging part of participating in this program? What
was the biggest benefit?
e Topics covered in the intervention
0 What topics would you like to see added to the sessions that were not
covered?

Delivery e Attitudes about completing the program via phone/video call
0 How did you feel about having these sessions done over the phone?
e Daily surveys and use of breathalyzers, frequency
0 How was your experience with using the breathalyzer? How was your
experience with the daily mobile survey? How do you feel about the number
of times you were asked to complete the monitoring tasks?
e Strategies for retention, adherence
o0 Is there anything we could have done to better encourage you to complete
the monitoring tasks? Do you have any suggestions for keeping participants
in the program engaged?

Analysis

Descriptive statistics were used to examine the rates of enroliment and adherence to
both daily monitoring tasks and intervention session attendance, as well as acceptability of
the intervention. A thematic analysis approach, as described for the Phase 1 interviews,
was used to analyze exit interview responses. Two exit interviews were double coded to
ensure = 80% agreement between coders, and the final two interviews were single coded.
One codebook was created for exit interviews.

Results
Phase | Results — Key Informant Interviews

Participants

Participants included seven AYA cancer survivors (M age = 24.1 yrs; 71.4% female;
100% white), three oncologists (M years in practice = 16 yrs; 66.7% female; 66.7% white),
three psycho-oncology providers (M years in practice = 16.6 yrs; 100% female, 100%
white), and two community advocates (M age = 45 yrs; 50% female; 50% white). The
following sections describe key themes obtained from their responses.

Theme 1: Time Commitment and Requirements of Intervention
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The time commitment required of participants in the intervention was a concern for
key informants, with survivors describing the original 8-week TRAC program as “a lot for a
working person” and “kind of overwhelming.” Participants from all four groups
recommended flexible approaches to the intervention to help reduce the time burden.
These approaches included changing the delivery format based on personal preference,
I.e., allowing participants to choose 8, 30-minute sessions or 6, 40-minute sessions based
on what fit best in their schedules.

Participants also expressed concern about adherence to twice-daily surveys for the
full 8-week period, with one participant stating they “wonder about compliance with daily
surveys, that would be one thing that might be hard for people for 8 weeks.” Participants
offered ideas to better encourage completion of these daily monitoring tasks, including
monetary compensation, prize drawings, and the ability to track other health behaviors
relevant to survivors.

Theme 2: Information on Cancer Survivorship/Cancer Recurrence and
Alcohol Use

Both the oncology and psycho-oncology provider groups had strong
recommendations surrounding the intervention content, specifically content about
survivorship and recurrence in the context of survivors’ alcohol use. Participants from these
groups suggested providing “more context about the relationship between alcohol and the
cancers listed in the intervention manual.” One psycho-oncology provider suggested adding
information about “specific health issues related to cancer, and how alcohol might impact
those issues as well,” (e.g., worsened mental health as a result of cancer diagnosis and
treatment, conditions caused by drug side effects). However, participants noted the need to
be mindful of the wording used when discussing alcohol use and cancer to avoid triggering
feelings of guilt or shame, saying “you need to make it non-judgmental right from the get
go,” and “I think helping them understand how drinking can be problematic without making
them feel guilty or stigmatized.”

Theme 3: Inclusion of Cancer-Specific Triggers

All four groups remarked on the need to expand on the types of alcohol use triggers
discussed in TRAC as there are unique circumstances and stressors which impact the lives
of cancer survivors. One survivor participant stated “there’s a potential for medical triggers
—Ilike having to go back to the doctor.” Another participant echoed this sentiment, saying
“There would be a benefit of including some potential triggers related to their cancer
survivorship status, like, drinking to manage anxiety about follow up scans.” Other
suggestions included discussing the financial burden that many survivors face due to
cancer treatment, and including information relating to reproductive health concerns or
fertility, with participants from multiple groups stating that these could be triggers for AYAs.

Theme 4: Hesitation toward Mobile Breathalyzers

The use of breathalyzers was an area of concern for interviewees, with many
suggesting that intervention participants may find them off-putting. One survivor remarked
“The shame associated with it, ‘I'm going to be judged because | drank a six-pack,” and
another stated “It's almost downgrading...they might feel bad about themselves when they
do it.” Another survivor suggested that they would not complete a breathalyzer reading if
they have been drinking because they would not want to see that recorded— “I wouldn’t be
against it, but | wouldn’t actually use it. I've had too much to drink...do | really want that
being recorded?” Others expressed concerns about the data obtained from breathalyzers—
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whether participants would complete the readings if they have been drinking, or if
participants would fabricate data to avoid feelings of judgment. One provider participant
stated that “[relying] on them to be able to give you that data when they’re impaired is
probably wishful thinking.” Informants recommended using neutral, non-stigmatizing
language when discussing the monitoring procedures with participants. A participant from
the community advocate group emphasized this, saying “It will be important that they feel
respected, valued, and safe to be willing to be that vulnerable.”

Intervention Adaptations

Significant changes were made to the TRAC intervention based on feedback from
the key informant interviews. The most notable changes involved 1) reducing the length of
the intervention from 8 sessions to 4 sessions to accommodate the busy schedules of AYAs
and 2) adding new content to address cancer-specific triggers among AYA cancer survivors.
A key part of reducing the number of intervention sessions involves allowing survivors to
choose which topics were most relevant to them for discussion, which also allows the
intervention to feel more tailored to their needs and experiences. In the new TRAC-AYA
intervention, participants are asked to describe the context of their typical drinking
experiences, and the counselor works with them to determine if they are most often drinking
due to social/situational or emotional triggers. They then focus specifically on those kinds of
triggers during the intervention (vs. covering all types of triggers, as done in the original
TRAC intervention). Additionally, participants can choose to discuss financial or
fertility/reproductive health concerns during the session on cancer-specific triggers.

A brief orientation session with the study coordinator was also added to enroliment
procedures so that the interventionist did not need to spend time discussing the self-
monitoring tasks or overall study procedures. This orientation session lasts between 15-20
minutes and includes a review of study protocols, training on the mobile breathalyzers and
self-monitoring procedures, and scheduling future study tasks. Importantly, the study
coordinator emphasizes the confidentiality of breathalyzer results and addresses any
participant concerns about the breathalyzer during this session. See Table 4 for a detailed
description of the intervention content changes.

Table 4. Adapted TRAC-AYA Intervention
Session emphasis Session content
Session 1
Understanding your drinking | 1. Education on alcohol and cancer survivorship
and reasons for change 2. Review current drinking behaviors, when/why
they drink
3. Identify reasons for changing drinking
behaviors (change plan)
4. Skill: Breathing awareness, deep breathing
Session 2
Managing your biggest | 1. Managing emotional OR situational/social
trigger for drinking triggers
2. Skill: Riding the wave for urges and cravings
3. Suggested activities to do instead of drinking
Session 3
Understanding and | 1. Fear of recurrence/Surveillance
managing cancer-specific | 2. Financial concerns
triggers 3. Reproductive health worries
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Session 4

Looking ahead 1. Summative self-assessment
2. Planning for the future
3. Finding resources in your community

As an added measure to reduce study burden for this population, we reduced the
number of required self-monitoring tasks; in the original TRAC intervention, participants
completed both a breathalyzer reading and mobile survey twice each day (four tasks total).
For TRAC-AYA, it was determined that we would ask participants to complete one morning
survey and one evening breathalyzer reading (two tasks total).

Based on suggestions received from key informants to bolster participant
engagement over the full study period, we also added the option to track more health
behaviors and outcomes through daily surveys (e.g., mood, sleep quality, physical activity).
It was determined that participants would be allowed to track up to three of these additional
health metrics, and would receive a weekly report of their responses.

Phase Il Results — Open Pilot Trial of TRAC-AYA

Participants

Four AYA survivors participated in the open pilot. The average age for participants
was 25 years (range: 22-31). Most participants were male (75%), and all were white, non-
Hispanic. Regarding cancer type, two participants had been diagnosed with Leukemia, one
had been diagnosed with Non-Hodgkin Lymphoma, and one had had brain cancer. The
average age at diagnosis was 16.5 years (range: 15-17). Three participants were 1-5 years
post-treatment, and 1 participant was 10 or more years post-treatment.

Intervention Feasibility, Adherence, and Acceptability

Our target for enrollment was that at least 60% of eligible participants approached
chose to enroll, and in the open pilot this enrollment rate was 67%. Retention, defined as
the number of participants who completed the post-survey/the number of participants
randomized, was 75%, while our target was at least 60%.

Adherence to the intervention and daily self-monitoring was very high. Intervention
adherence, defined as completing at least 3 of the 4 sessions, was 100% (target: at least
70%). All participants completed 100% of the daily surveys, and the overall breathalyzer
completion rate was 97.3%.

Overall, participants assigned to the intervention condition offered high ratings with
regard to their experiences with the interventionist and the sessions. Completion rate for
post-session acceptability surveys was 88%. One participant rated Session 1 a 9/10, and
the average ratings from both participants for Sessions 2, 3, and 4 were 7, 8, and 8.5,
respectively. Comments from participants included “it was a great session, worked thru [sic]
triggers and how to help with them,” and “I feel like it was beneficial.”

Exit Interviews

All four participants enrolled in the open pilot trial completed exit interviews. Overall,
participants reported positive experiences with the trial and satisfaction with its impact on
their drinking behaviors. Identified themes from these interviews are described below.

Theme 1: Satisfaction with the Intervention

Participants who completed the intervention reported satisfaction with the program
and its impact on their alcohol use, as well as their understanding of their personal triggers.
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One participant spoke at length about managing their triggers and their improved ability to
cope: “I think the biggest thing was that normally when I'm under a lot of stress, I'll drink
normally by myself. But even with all the stress that I've been under in this month, | never
did it once.” Another participant noted that being in the study allowed them a greater
awareness of their drinking habits, and how this helped them to reduce the amount they
drank: “I thought it was useful because it kind of just helps you put in perspective about if
you are drinking and how much you’re drinking.”

Theme 2: Ease of Completing Monitoring Tasks

None of the four participants reported that the daily monitoring tasks were
inconvenient or generally unacceptable. All participants noted that the daily monitoring
tasks were easy, including use of the mobile breathalyzer— “It was actually really easy.
Wasn't hard to use,” and “It was pretty straightforward, | didn’t have any problems with
doing it.” One participant did remark that the number of reminders received to complete the
monitoring tasks was “irritating,” however the remaining participants believed the amount
and frequency of monitoring tasks to be acceptable.

Theme 3: Workbook Improvements

All participants expressed a desire to see more information and resources added to
the accompanying workbook, especially materials relating to cancer recurrence and coping
with stress. One participant said “I think everyone’s different, but if you're more worried
about your cancer coming back, maybe give some more resources for that,” and another
recommended including suggestions for ways of dealing with stress outside of drinking:
“Having people realize that they don’t have to turn to that option, and you could give other
coping mechanisms or other ways to find that high that people get, like exercise.”
Participants also recommended having an electronic version of the workbook available, so
it can be accessed from anywhere.

Theme 4: Convenience of a Phone-Based Program

All participants expressed satisfaction with the intervention’s delivery, specifically
with the high degree of convenience. One participant remarked “I feel like it's much easier
to do it, especially like very remote, doing it all on a phone app.” Another participant
credited the convenience of accessing the program with an impact on their drinking
behavior: “I thought it was more helpful, just with the convenience of it.”

Discussion

Participants in the key informant interviews provided many suggestions for adapting
TRAC content to better suit the AYA survivor population. A number of changes were made
to the intervention based on these suggestions, including to the structure of the intervention
itself. TRAC (8 sessions) became TRAC-AYA (4 sessions)—collapsing the three sessions
devoted to the types of potential triggers into one, and adding a separate session focusing
solely on triggers specific to cancer survivorship. Assessments were reduced by half—
originally, participants would complete a total of 4 monitoring tasks each day. The revised
procedures saw this changed to 2 tasks each day, completed at a time of the participant’s
choosing, and allowed participants the option to track additional health metrics. These
changes were made to better accommodate life circumstances of AYAs, many of whom are
already struggling to cope with challenges relating to their education, career and
employment, and intimate or familial relationships[23,24].

Information relating to financial concerns of survivors was added to the intervention,
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and a new measure of financial toxicity was added to the baseline and follow-up
assessments. Financial toxicity, which can be described as the issues that arise in patients’
physical and mental health due to the costs of medical care, can have a significant impact
on the lives of AYA survivors—data show that AYAs see higher medical costs than their
unaffected peers[25], and, depending on the type of cancer and treatments received,
survivors may face challenges in entering or returning to work[26]. Prior research suggests
that financial concerns and survivors’ mental health are closely related[27]. We also added
content related to fertility and reproductive health concerns, which was discussed as a
potential trigger by key informants and has been shown to be a common stressor for AYA
survivors. A qualitative study showed that survivors felt as though fertility was an
afterthought in their cancer care, and wanted more information about reproductive
health[28]. Another demonstrated the gaps in survivors’ knowledge about their own fertility
and reproductive health[29], which, when left unaddressed, can be distressing for survivors.
Finally, we also added content on cancer-related worry and fear of recurrence. These
sources of stress have been found to have a negative impact on survivors’ overall quality of
life[30], and survivors who report having a fear of recurrence and/or worry surrounding
medical appointments or scans—“scanxiety’—report increased psychological
distress[31,32]. Given the impact of these topics of AYAs’ mental health, it is not surprising
that key informants suggested that they may also impact drinking.

Participants who completed the open trial of the TRAC-AYA intervention reported
satisfaction with the intervention and its impact on their alcohol use and understanding of
their personal triggers. All participants reported that the daily monitoring tasks (i.e., morning
surveys and evening breathalyzers) were easy to complete, as evidenced by high
adherence rates. These monitoring adherence rates are higher than in prior studies of the
TRAC program, which only saw adherence rates of 62% for breathalyzer readings and 80%
for daily surveys[33], and 76% for breathalyzer readings and 73% for daily surveys[14]. This
suggests a benefit to reducing participant burden in terms of increasing participant
engagement.

Limitations

This study is limited by its lack of racial or ethnic diversity among participants and its
small sample size, though a large sample was not the purpose of this current study. Of the
15 key informants who participated in interviews, the overwhelming majority were white,
non-Hispanic, and of the 4 participants in the open pilot trial, 3 were male and all 4 were
white, non-Hispanic. Additional tailoring to the TRAC-AYA intervention may be needed to
adapt to the specific needs of additional populations not represented in the key informant
interviews.

Conclusions

Key informant interviews with stakeholders pointed to the need for addressing
cancer-specific triggers when targeting alcohol use among AYA cancer survivors. They also
highlighted the need for accommodating the busy schedules of the AYA population, many of
whom are in school, working full-time, and/or have caregiving responsibilities. The adapted
TRAC-AYA intervention, after undergoing a small open pilot trial that demonstrated high
adherence and acceptability, is now being tested via an ongoing pilot randomized controlled
trial with a nationwide sample (ClinicalTrials.gov NCT05087875). If shown to be feasible,
TRAC-AYA has potential to provide an accessible, scalable intervention approach for
addressing alcohol use among the vulnerable population of AYAs.
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