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Abstract

Background: Due to limited access to evidence-based cessation support, American Indian and Alaska Native (AI/AN) adults
are half as likely to quit commercial cigarette smoking as other racial and ethnic groups. Geographical barriers, underfunded
health systems, and limited integration of cessation services into routine care have reduced access to effective treatment in AI/AN
communities. These challenges are compounded by a lack of culturally relevant interventions tailored to AI/AN adults. Thus,
there is an urgent need for accessible, scalable, and culturally relevant interventions.

Objective: Here, we describe the protocol for a randomized clinical trial (RCT) testing the efficacy of a culturally adapted
smoking cessation app (IndigeQuit) developed specifically to help AI/AN adults quit smoking commercial cigarettes compared
to a standard, nontailored app (QuitGuide).

Methods: To improve the relevance and acceptability of cessation support to AI/AN adults, IndigeQuit was developed through
a cultural adaptation of iCanQuit, an evidence-based smartphone app grounded in acceptance and commitment therapy that
teaches skills for accepting cravings to smoke. The cultural adaptation used a user-centered, community-based participatory
research mixed methods approach in collaboration with a community advisory board (CAB) comprising AI/AN individuals.
Cultural adaptations included the use of Native imagery; stories featuring AI/AN adults and elders emphasizing culture, spirituality,
family, and community; and the important distinction between ceremonial and commercial tobacco. A total of 776 AI/AN adults
who smoke and want to quit are being recruited nationwide and randomized to receive IndigeQuit or QuitGuide for 12 months.
The primary aim of the RCT is to determine the efficacy of IndigeQuit compared with QuitGuide for 30-day abstinence at 12
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months. Secondary aims include abstinence at earlier time points, identifying mediators and moderators of treatment effects, and
assessing engagement and satisfaction. Qualitative interviews with IndigeQuit participants and CAB members will inform the
development of a subsequent guide to support the broad dissemination of IndigeQuit nationwide.

Results: The National Cancer Institute funded this study in 2024 (grant R01 CA284687), with the grant awarded to the principal
investigator, JBB. As of August 2026, a total of 590 AI/AN adults had been enrolled in the trial. Data collection started in July
2025 and is expected to be completed by November 2028.

Conclusions: The IndigeQuit app was designed to deliver evidence-based smoking cessation treatment that is culturally adapted
to AI/AN communities and grounded in acceptance and commitment therapy. If effective, this intervention could offer a more
scalable and culturally relevant treatment to AI/AN communities nationwide, helping to reduce smoking-related health inequities.

Trial Registration: ClinicalTrials.gov NCT06145763; https://clinicaltrials.gov/study/NCT06145763

International Registered Report Identifier (IRRID): DERR1-10.2196/102675

(JMIR Res Protoc 2026;15:e102675) doi: 10.2196/102675
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Introduction

Background
Complex historical factors have contributed to American Indian
and Alaska Native (AI/AN) communities having the highest
prevalence of commercial cigarette smoking among all racial
groups in the United States [1-3]. European colonization, federal
policies, and assimilation all disrupted ceremonial tobacco
practices, traditionally a sacred ritual in many AI/AN
communities, leading to the replacement of ceremonial tobacco
with commercial cigarettes [4-11]. Another major driver of
these smoking-related inequities is the continued predatory
marketing of tobacco products specific to AI/AN communities.
Consequently, commercial cigarette smoking is responsible for
approximately half of all deaths among AI/AN communities
[12-14].

Due to gaps in access to evidence-based cessation support,
AI/AN adults are only half as likely to quit commercial cigarette
smoking as individuals from other racial and ethnic groups [15].
Geographic barriers to treatment (rural or tribal lands),
underfunded health care systems (eg, Indian Health Service),
and the lack of integration of cessation services into routine
care have contributed to the limited availability of
evidence-based treatments in AI/AN communities [16-19].
Compounding these access challenges is the lack of effective,
culturally relevant interventions that address the unique needs
of AI/AN adults seeking to quit commercial cigarette smoking.
Few such programs have been rigorously evaluated [20,21],
and the only potentially efficacious randomized clinical trial
(RCT) involved an intensive, in-person intervention that may
be difficult to disseminate [21]. Therefore, there is an urgent
need for accessible, scalable interventions with cultural
relevance to this population.

One promising approach to expanding access to culturally
relevant, evidence-based cessation treatments among AI/AN
communities is through smartphone-based apps [22]. Apps can
be freely accessed through an app store and are available
anytime at the convenience of the user, representing a scalable,
low-barrier delivery modality. Compared to websites and text

messaging, smartphone apps have more engaging features, and
engagement is a strong predictor of smoking cessation [23-28].
Our group demonstrated the efficacy of the iCanQuit app (based
on acceptance and commitment therapy [ACT]) relative to the
QuitGuide app (based on the US Clinical Practice Guidelines)
for 12-month smoking cessation among 2415 adults from all
50 US states (28.2% vs 21.1% 30-day prevalence quit rate;
P<.001) [29]. A subsequent secondary analysis among AI/AN
adults showed promising results in terms of reach (169 across
32 US states, with 25% residing on tribal lands), 12-month
retention (93%), and quit rates (30% vs 18%; P=.08). Although
quit rates did not differ statistically between the treatments,
iCanQuit was significantly more engaging and satisfying, with
80% of iCanQuit vs 56% of QuitGuide AI/AN participants
reporting that the app “was made for someone like me” [30].

Given the importance of cultural relevance and acceptability of
cessation programs in promoting engagement, and ultimately
improving cessation, we culturally adapted iCanQuit, an
app-based intervention grounded in ACT, for AI/AN adults
(named “IndigeQuit”). The user-centered, community-based
participatory research mixed methods approach used to
culturally adapt iCanQuit for AI/AN adults has been described
in detail elsewhere [31]. Briefly, the adaptation process was
informed by a community advisory board (CAB) composed of
AI/AN community members and user experience testing among
the intended population. Adaptations included refinements to
content, imagery, and stories featuring elders emphasizing
culture, spirituality, family, and community, as well as
incorporating a clear distinction between ceremonial and
commercial tobacco use. The core therapeutic components of
iCanQuit [29,32] were retained to preserve the efficacy
demonstrated in prior studies among the general US population
[33]. Accordingly, IndigeQuit continues to target 2 key
ACT-based processes: acceptance and values [34-36]. The
acceptance component teaches skills for responding to smoking
urges through acceptance, whereas the values component helps
individuals identify and connect with personally meaningful
life domains, such as culture, spirituality, family, and
community, thereby strengthening motivation for quitting
smoking.
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Objectives
Here, we describe the protocol for an RCT testing the efficacy
of IndigeQuit relative to QuitGuide among a planned sample
of 776 AI/AN adults recruited nationwide across the United
States. The primary cessation aim is to test whether IndigeQuit
provides significantly higher quit rates than QuitGuide at 12
months after randomization. Secondary aims include evaluating
abstinence at earlier time points and assessing engagement and
satisfaction. Qualitative interviews with IndigeQuit participants
and CAB members will inform the development of a
comprehensive guide to support the broad dissemination of
IndigeQuit to AI/AN adults nationwide.

Methods

Overview of the IndigeQuit Trial
The IndigeQuit trial is a 12-month, 2-arm, parallel-group RCT
with three objectives: (1) to culturally adapt the iCanQuit (Fred
Hutchinson Cancer Center) smoking cessation app for AI/AN
adults who smoke commercial cigarettes, (2) to determine the
efficacy of IndigeQuit relative to the QuitGuide app (National
Cancer Institute) for achieving biochemically verified 30-day
point prevalence abstinence (PPA) at 12 months, and (3) to
develop a comprehensive guide to support the broad
dissemination of IndigeQuit among AI/AN adults nationwide.

Ethical Considerations
Study procedures were approved by the institutional review
board at Fred Hutchinson Cancer Center (FHIRB0020279 and
RG1123796), and the study was registered at ClinicalTrials.gov
(NCT06145763). Informed consent is obtained from all
participants, and data are deidentified and stored in a
password-protected format. Participants can receive up to US
$216 in total incentives over the course of the study, including
payments for survey completion, timely survey responses, and
saliva test completion (if selected).

Institutional support of trial monitoring will be in accordance
with the Fred Hutchinson Cancer Center Institutional Data and
Safety Monitoring Plan. The trial will comply with the standard
guidelines set forth by these committees and other institutional,
state, and federal guidelines. Data and safety monitoring reports
will be reviewed monthly by the principal investigator (PI)
during the trial. A Data Safety Monitoring Board will not be
required because this is a minimal-risk behavioral intervention.
Throughout the study, the PI, coinvestigators, and project
manager will monitor participants for adverse events and
protocol compliance. The project manager will complete
monthly reports on participant progress and status, any adverse
events, and any protocol deviations.

Specific Aims

Primary Cessation Aim
The primary cessation aim is to determine the efficacy of
IndigeQuit relative to QuitGuide for 30-day PPA from
commercial cigarette smoking at 12 months after randomization.

Secondary Cessation Aim
The secondary cessation aim is to compare 30-day PPA at the
3- and 6-month follow-ups and repeated self-reported 30-day
PPA at all time points between treatment arms.

Mediation Aim
The mediation aim is to determine whether the effect of
IndigeQuit relative to QuitGuide on the 12-month primary
cessation outcome is mediated by ACT-based processes of
accepting physical sensations, emotions, and thoughts that cue
smoking.

Moderation Aim
The moderation aim is to explore whether the effect of
IndigeQuit relative to QuitGuide on the primary cessation
outcome differs by the following baseline factors: (1) sex, (2)
income, and (3) smoking intensity.

Exploratory Dissemination Aim
The exploratory dissemination aim is to conduct qualitative
interviews with a subsample of IndigeQuit participants to
thematize testimonials of their experiences with IndigeQuit and
AI/AN members of the trial CAB to inform the development
of a comprehensive guide to support the broad dissemination
of IndigeQuit among AI/AN adults nationwide.

Participants, Recruitment, and Randomization

Eligibility
Eligibility criteria include (1) self-identification as AI/AN, either
alone or in combination with other races; (2) age ≥18 years; (3)
daily smoking for the past year; (4) interest in quitting smoking;
(5) willingness to be randomly assigned to either treatment; (6)
daily access to a personal smartphone; (7) ability to download
a smartphone app; (8) ability to read English; (9) no current use
of or use within the past 30 days of other smoking cessation
interventions; (10) no prior participation in our research; and
(11) no other household or family member participating in the
study.

Recruitment and Enrollment
Guided by the CAB, culturally tailored recruitment is conducted
primarily via social media advertisements using two main
recruitment strategies: (1) using images of AI/AN community
members and (2) selecting interests among Facebook (Meta
Platforms Inc) and Instagram (Meta Platforms Inc) users
associated with an array of interests associated with AI/AN
communities and cultures, as recommended by the CAB.
Advertisements have also been placed on news sites and at
events for AI/AN communities (eg, Native News Online,
Indigenous Wellness Institute events, and the Lakota Nation
Invitational). Recruitment advertisements are closely monitored
and modified as needed based on progress made. We also
culturally tailored the recruitment flyer for in-person events and
the study website for AI/AN communities. This website provides
(1) information about the study; (2) information highlighting
that the app was created by Natives for Natives; (3) information
about the study team, study CAB, Fred Hutchinson Cancer
Center, and frequently asked questions (FAQs); and (4) a secure
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portal to the consent form, screening, baseline assessment, and
enrollment into the trial.

Those who are eligible after screening are sent an email inviting
them to complete a secure online survey to provide informed
consent and complete the baseline assessment. Several
precautions are also implemented to deter online fraud: (1)
CAPTCHA authentication is used; (2) duplicate or suspicious
IP addresses cause ineligibility; and (3) research staff call
participants if survey response times, email, or preferred
communication method appear suspicious. Those not completing
the online enrollment process within 14 days are sent an email
notifying them of study ineligibility and providing both the
Smokefree.gov website and the 800-QUIT-NOW phone number.
Those completing the enrollment process are emailed a secure

link with instructions to download their password-protected
random assignment: either IndigeQuit or QuitGuide.

Randomization and Blinded Allocation
Eligible individuals are randomized 1:1 to receive access to
either the IndigeQuit or QuitGuide app for 12 months (Figure
1). Randomly permuted block randomization is used, with 3
binary stratification factors (ie, sex, income, and smoking
intensity) classifying participants into 8 strata. Within each
stratum, blocked randomization is implemented using randomly
ordered block sizes of 2, 4, and 6 in a 1:3:1 ratio. Random
assignments are concealed from participants throughout the
trial, and both interventions are branded as “IndigeQuit.”
Research staff are blinded to random assignment, and treatment
allocation remains concealed until data collection is completed.

Figure 1. Experimental study design schema.

Interventions

Active Control Treatment Arm: QuitGuide
As in the original iCanQuit trial [29], the comparison active
control app is the National Cancer Institute’s QuitGuide, which
follows the US Clinical Practice Guidelines for smoking
cessation [37]. On the basis of standard behavioral therapy,
QuitGuide helps users develop a quit plan; identify smoking
behaviors, triggers, and reasons for being smoke-free; and
identify sources of social support for quitting. The app teaches
skills for avoiding situations that lead to cravings to smoke,
staying smoke-free, and coping with slips and motivates users
to quit by providing information on the health consequences of
smoking and the benefits of quitting.

Main components of QuitGuide include the following:

• “Thinking about quitting,” which encourages users to think
of motivations for quitting and provides information on the
general health consequences of smoking

• “Preparing to Quit,” which helps users develop a quit plan;
identify smoking behaviors, triggers, and reasons for being
smoke-free; identify social support for quitting; and
provides information on Food and Drug Administration
(FDA)–approved cessation medications

• “Quitting,” which teaches skills for avoiding cravings to
smoke, such as finding replacement behaviors and staying
busy
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• “Staying Quit,” which has tips, motivations, and actions to
stay smoke-free and skills for coping with slips via fighting
cravings and trying to be positive

Refer to Table 1 and Textbox 1 for a complete comparison
between QuitGuide and IndigeQuit.

Table 1. Major differences between the QuitGuide and IndigeQuit smartphone apps for smoking cessation.

IndigeQuitQuitGuideMajor differences

Acceptance: openness to experience urges, emotions, and
thoughts that trigger smoking (eg, experiential exercises
and tips for letting urges come and go and progress
tracking)

Avoidance: actively trying not to experience urges, emotions,
and thoughts that trigger smoking (eg, advice on avoiding trig-
gers and staying busy and suggestions for distracting yourself
during an urge)

Approach to triggers to
smoke

Values: chosen life directions that guide goals and actions
(eg, family and health), testimonials from fictional char-
acters (avatars), and rewards (eg, visual “badges” for
smoke-free days)

Expectancies: beliefs about what actions will produce goals,
information (eg, listing ingredients of a cigarette), risks of sec-
ondhand smoke, and rewards (eg, health progress based on
smoke-free days)

Approach to motivating
users to quit

Acceptance: perspective-taking (eg, writing a letter from
your smoke-free future self) and values (eg, smoke-free
vision statement)

Avoidance: avoid high-risk situations (eg, avoid places where
you used to smoke) and avoid urges (eg, advice on how to fight
cravings)

Approach to relapse pre-
vention

Textbox 1. Cultural adaptations and major similarities between QuitGuide and IndigeQuit smartphone apps for smoking cessation.

Cultural adaptations only in IndigeQuit

• Culturally relevant content distinguishing ceremonial from commercial tobacco use

• Imagery featuring avatars representative of American Indian and Alaska Native (AI/AN) community members, including the guide avatar Winona
(modeled as a community’s older adult), and the Medicine Wheel as the home screen design

• Adapted language reflecting how AI/AN people commonly speak, including “rez” phrasing

• Incorporation of Lakota language phrases to enhance familiarity and credibility of the guide avatar, Winona

• Daily push notifications to promote engagement, interspersed with inspirational quotes from Native leaders and poets that align with the principles
of acceptance and commitment therapy

• A chat feature to facilitate user connection and support

• A “Medicines” tool for tracking both traditional and Western medicines

• Emphasis on “honoring the Earth” as a motivational value to support commercial smoking cessation

Major similarities between QuitGuide and IndigeQuit

• Education and skills for preparing to quit and preventing relapse, including self-compassion, learning, and starting again

• Intention formation, including setting a quit date as part of an actionable plan for quitting

• Education on Food and Drug Administration–approved smoking cessation medications

• Skills for coping with cravings to smoke

• Education on common triggers to smoke and barriers to cessation, nicotine withdrawal reactions, and how to seek support

• A step-by-step guide with content written at a fifth-grade reading level

Experimental Treatment Arm: IndigeQuit
IndigeQuit was developed through a cultural adaptation of
iCanQuit, an evidence-based smartphone intervention grounded
in ACT that teaches skills for coping with smoking urges,
staying motivated, and preventing relapse. Additional details
of the iCanQuit app are available in prior publications [29,32].

Core therapeutic components and “active ingredients” of
iCanQuit were preserved to maintain efficacy, while surface
structure elements—including imagery, language, avatar
physical features, and testimonials—were adapted to reflect the
cultural values, communication styles, and lived experiences
of AI/AN communities (Figure 2).
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Figure 2. IndigeQuit screenshots, including examples of content culturally tailored to American Indian and Alaska Native adults who smoke. (A) The
first 4 levels of content, which focus on preparing to quit and are collectively called “Quit Journey.” Users progress through the 4 levels to develop
skills for accepting their urges to smoke. (B) and (C) Examples of avatar testimonials interspersed within the content and exercises. (D) Examples of
additional resources available to users, including a link to a documentary about sacred tobacco.

Methods and details of the cultural adaptation process, which
included a user-centered, community-engaged mixed methods
approach, have been reported in previous work [31]. Briefly,
cultural adaptation included content distinguishing ceremonial
from commercial tobacco; imagery featuring avatars
representative of AI/AN community members, including the
guide avatar Winona, who resembles a community elder; and
the use of the Medicine Wheel as the basis for the home screen
design (Table 1). Slang language throughout was also adapted
to reflect how AI/AN people commonly speak today (eg,
incorporating “rez” phrasing). A chat feature was included to
facilitate user connection and support. Existing daily push
notifications to promote engagement were interspersed with
inspirational quotes from Native leaders and poets that aligned

with ACT principles. An existing medications tool was adapted
to include tracking for both traditional (eg, ceremony and prayer)
and Western medicines (eg, nicotine replacement therapy and
bupropion). Finally, “honoring the Earth” was added to the
personal values list as a motivation to support commercial
smoking cessation.

Measures

Baseline Assessment
Trial measures and time points are presented in Table 2. Baseline
assessment includes sociodemographics, residential location,
tribal affiliation, measures of cultural connectedness,
discrimination, financial strain, and smoking behaviors,
including use of ceremonial tobacco.
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Table 2. Participant measures and the time points at which they are administered.

12 months6 months3 monthsBaselineMeasures

✓Eligibility screening

✓Randomization

✓Sociodemographics

✓Residential location and tribal affiliation

✓Cultural connectedness

✓Discrimination and financial strain

✓✓✓Acceptance of cues

✓✓✓✓Ceremonial tobacco use

✓✓✓✓Nicotine, tobacco, e-cigarettes, and cannabis use

✓✓✓✓Commercial cigarette dependence

✓✓✓✓Cessation pharmacotherapy use

✓✓✓✓Quit attempts

✓✓✓✓Self-reported smoking status

✓✓✓Biochemical validation test of smoking status

✓✓✓✓Treatment engagement

✓✓Treatment satisfaction

Smoking Abstinence

Primary Cessation Outcome

The primary cessation outcome is 30-day PPA from commercial
cigarette smoking at 12 months after randomization. Smoking
abstinence is assessed via self-report at the 3-, 6-, and 12-month
follow-ups, with biochemical validation in a 10% random
subsample using a mailed Alere test to detect cotinine in saliva
[38,39]. Participants are asked to take the test and upload photos
of themselves taking it and their test results in a secure online
survey [40]. Anyone having difficulty with the online survey
can contact study staff, who will help participants conduct the
test and display their results using a Health Insurance Portability
and Accountability Act (HIPAA)–compliant live
videoconferencing website. Participants who self-report
abstinence but also report using nicotine replacement therapy
or e-cigarettes will not be classified as smoking solely based
on elevated cotinine, to reduce false positives.

Secondary Cessation Outcomes

Secondary outcomes include 30-day PPA from commercial
cigarette smoking at the 3- and 6-month follow-ups and repeated
30-day biochemically confirmed PPA across all time points.
Additional cessation outcomes include self-reported 24-hour,
7-day, and 30-day PPA and abstinence from other commercial
nicotine-containing tobacco products (eg, e-cigarettes or vaping,
chewing tobacco, snus, hookahs, cigars, cigarillos, tobacco
pipes, and kreteks) at the 3-, 6-, and 12-month follow-ups.

Potential Mediators
Acceptance has been identified as a core mediator of treatment
effect in prior smoking cessation interventions [30,41].
Acceptance of internal cues to smoke is measured via the
validated Avoidance and Inflexibility Scale [42], using the mean

of the three 9-item subscales that assess participants’willingness
to experience physical sensations, emotions, and thoughts that
cue smoking. The items are rated on a 5-point Likert scale
(ranging from 1=“Not at all” to 5=“Very willing”) and averaged,
with higher scores indicating greater acceptance. A sample
sensation item is “How willing are you to notice these sensations
without smoking?” The items from the emotions and thoughts
subscales are similar, substituting “feelings” or “thoughts” for
“sensations.”

Potential Moderators
Potential moderators of the primary cessation outcome are
assessed at baseline and include (1) sex (male vs female), (2)
annual income (US <$20,000 vs US ≥$20,000), and (3) smoking
intensity (≤10 vs >10 cigarettes per day).

Treatment Engagement and Satisfaction
Treatment engagement with each intervention is measured over
the 12-month trial period. The primary engagement measure is
the number of times users interact with their assigned
intervention (ie, number of logins). Secondary measures of
engagement are (1) the number of days from first to last use,
(2) the number of unique days of use, and (3) time spent using
the app. Satisfaction with the assigned apps is assessed via the
3-month follow-up study questionnaire. Example items include
(1) “How useful was your assigned app for quitting smoking?”
and (2) “How satisfied were you with your assigned app?”; both
items are rated on a 5-point scale (ranging from “not at all” to
“very much”).

Dissemination
To inform the development of a dissemination guide, we will
conduct two sets of semistructured qualitative interviews: (1)
with participants in the IndigeQuit arm who have completed
the trial and (2) with AI/AN CAB members. Interviews will be
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conducted via secure videoconference, will last approximately
75 minutes, will be audio-recorded, and will be professionally
transcribed verbatim. Participants will receive US $75 for
completing the interview.

For IndigeQuit participants, we will recruit a 10% random
sample (n=39) stratified by app use (no logins vs ≥1 login) and
smoking status at 12 months (abstinent vs not abstinent).
Interviews will follow a standardized semistructured interview
guide developed collaboratively with the study CAB and a
multidisciplinary team of AI/AN and non-AI/AN investigators
with expertise in qualitative research, behavioral interventions,
digital health, and commercial tobacco cessation. Trial data on
recruitment yield, participant engagement, and satisfaction with
IndigeQuit will inform interview guide development while
allowing flexibility to explore emergent topics in greater depth.
Example topics include (1) preferred ways to seek help for
smoking cessation, (2) experiences using IndigeQuit, (3)
perceptions of what makes the intervention unique, and (4)
barriers to app use among nonusers.

For interviews with AI/AN CAB members representing diverse
geographic regions, tribal affiliations, and professional roles
(eg, Indian Health Service and tobacco control specialists),
questions will focus on (1) barriers and facilitators to
dissemination; (2) strategies for national dissemination to AI/AN
communities; and (3) how high-performing recruitment
advertisements, identified through trial data on reach and cost
per randomization, could be adapted for large-scale
dissemination. For example, CAB members will be asked
whether messaging, imagery, cultural references, testimonials,
or dissemination channels should be modified to increase
relevance and engagement across diverse AI/AN communities
and settings while preserving elements associated with strong
recruitment performance.

Interview transcripts will be analyzed using the Braun and
Clarke [43,44] reflexive thematic analysis approach [45]. Coding
and theme development will be iterative and inductive, with
regular discussions among the research team to promote
flexibility and transparency in interpretation. Researchers will
consider how their backgrounds, perspectives, and relationships
with the research may influence data collection, coding, and
interpretation.

Qualitative and quantitative findings will be integrated using a
mixed methods approach. Quantitative data will characterize
recruitment reach and efficiency, intervention engagement,
satisfaction, and smoking outcomes. Qualitative data will help
explain these patterns and identify perceived dissemination
barriers, facilitators, and preferences. Integrated findings will
be used to refine and prioritize recommendations and inform
the development of the dissemination guide.

Statistical Analysis Plan

Sample Size
The study sample size of 776 AI/AN adults was calculated based
on conservative estimates of outcome data retention and quit
rates from our secondary analysis of data from this subgroup
in the iCanQuit trial [30]. As is common in smoking cessation
trials, all participants with missing outcome data will be

considered nonabstinent [46,47]. The study design includes 1:1
randomization of participants to treatment arms, 2-sided tests
with α=.05, and estimated 12-month 30-day PPA rates of 17.1%
and 10.2% in the IndigeQuit and QuitGuide arms, respectively.
Under these assumptions, 80% power is achieved with 388
participants randomized to each arm.

Approach
Participant sociodemographic, mental health, smoking behavior,
and cultural factors at baseline will be summarized for each
treatment arm. Logistic regression models will be used to
estimate the treatment effect for each binary smoking cessation
outcome, adjusting for factors used in stratified randomization
and baseline factors significantly related to the outcome [48,49].
Planned sensitivity analyses include complete-case cessation
outcomes at each follow-up time point and multiple imputation
[50] of missing primary outcome data at 12 months. Adjusted
negative binomial regression models will be used to assess the
difference between treatment arms for right-skewed count
outcomes, such as the number of app sessions. Moderation of
the treatment effect by sex, income, and smoking intensity will
be assessed through separate adjusted logistic regression models
with treatment-by-moderator interaction terms. Significant
interactions will be probed with subgroup analyses to estimate
the treatment effect at each value of the moderator. Finally, to
test whether the effect of IndigeQuit on the primary smoking
cessation outcome is mediated by changes in acceptance of
cravings to smoke, we will use the PROCESS macro with
bootstrap sampling to estimate the mediation effect and its 95%
CI [51,52]. All statistical tests will be 2-sided with α=.05.

Results

The trial was funded by the National Cancer Institute in August
2024. As of August 2026, a total of 590 AI/AN adults who
smoke commercial cigarettes had been enrolled. Data collection
started in July 2025 and is expected to be completed by
November 2028. Results will be disseminated through
peer-reviewed publications and presentations at national and
international scientific conferences.

Discussion

Anticipated Findings
The IndigeQuit RCT was designed to culturally adapt an
effective smoking cessation app (iCanQuit) for AI/AN adults
and evaluate the efficacy of IndigeQuit relative to a nontailored
app (QuitGuide) among 776 AI/AN adults recruited nationwide.
This project will deliver the first definitive trial of a promising
digital intervention with the potential to reach AI/AN
communities nationwide—a population that has long
experienced disproportionate burdens of commercial cigarette
smoking and smoking-related cancer mortality [13,53]. The
study will advance scientific understanding of the efficacy of a
culturally adapted app to support commercial smoking cessation
among AI/AN individuals and evaluate its scalability for broad
dissemination. If effective, this intervention could meaningfully
advance health equity by providing an accessible,
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evidence-based tool to support commercial smoking cessation
among AI/AN adults across diverse geographic settings.

Strengths
The strengths of this trial include its rigorous randomized
clinical study design with double-blind allocation and an active
control condition, a fully powered sample size to detect
commercial cigarette smoking cessation outcomes, and
long-term follow-up to assess sustained effects. The study is
further strengthened by biochemical verification of smoking
status and the use of validated assessment measures. Its
community-engaged approach, including community-based
participatory research and an active CAB, together with
community-informed cultural adaptation of the intervention,
ensures relevance and acceptability. Additional strengths include
nationwide recruitment, which supports generalizability, the
examination of treatment mediators and moderators, and an
exploratory dissemination aim to inform future uptake of
IndigeQuit nationwide.

Challenges and Potential Limitations
Potential challenges include trial recruitment, app engagement,
retention, and remote biochemical verification. To support
recruitment, we are implementing social media strategies proven
effective in prior nationwide digital cessation trials, with
ongoing CAB guidance to refine outreach and ensure cultural

relevance. To enhance engagement and retention, we have
implemented a multimodal survey procedure and continue to
collect collateral contact information and provide tiered
incentives, including preintervention incentives and 24-hour
completion bonuses. Importantly, these approaches achieved a
93% follow-up rate among AI/AN participants in the iCanQuit
parent trial [30,54,55]. CAB members will remain actively
involved throughout to help address emerging recruitment and
retention challenges. To address remote biochemical verification
challenges, we applied prior qualitative research insights on
key barriers and implemented a participant-centered approach
to enhance engagement and reciprocity, alongside
staff-supported procedures to improve troubleshooting, sample
return rates, and reporting accuracy [56].

Conclusions
The IndigeQuit app was designed to deliver evidence-based
smoking cessation treatment that is culturally adapted to AI/AN
communities and grounded in ACT. If effective, this intervention
could offer a more scalable and culturally relevant treatment to
AI/AN communities nationwide, helping to reduce
smoking-related health inequities. In addition, qualitative
interviews will identify key barriers and facilitators to
dissemination, informing the development of a comprehensive
guide to support the broad dissemination of IndigeQuit.
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