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Abstract

Background: Dueto the colonization of tobacco plants by European settlers and the subsequent intensive marketing of commercia
tobacco productsto American Indian and Alaska Native (AI/AN) communitiesin the United States, commercial cigarette smoking
accountsfor half of al deathsamong AlI/AN people. Limited awareness, accessto treatment, and the absence of culturally relevant,
effective smoking cessation interventions contribute to these high death rates.

Objective: Thisstudy aimsto culturally adapt iCanQuit, a smartphone smoking cessation app proven efficaciousfor the general
population, for AI/AN people.

Methods: A user-centered and community-based participatory research (CBPR) mixed methods approach was applied to
culturally adapt iCanQuit for AI/AN peoplein collaboration with acommunity advisory board (CAB) of AlI/AN individualsusing
a 3-step process. Step 1 identified ways to culturally adapt the iCanQuiit for AI/AN people through 1-on-1 qualitative interviews
with 8 prior iCanQuit AI/AN participants. Step 2 involved developing prototypes of cultural refinements identified in step 1
through regular biweekly meetings of the CAB, research, and app devel opment teams. The prototypes were then evaluated with
a separate group of 4 prior iCanQuit AI/AN participants through 1-on-1 qualitative interviews. Step 3 involved beta testing the
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app through a 6-day diary study followed by 1-on-1 qualitative interviews with a nationally recruited group of 7 AI/AN adults
who smoke commercia cigarettes. The development work associated with step 3 was further informed by the CAB and the
research and app development teams.

Results. Key findings identified 5 cultural refinements that informed subsequent app development and testing: (1) stories
featuring AI/AN adults and el ders emphasizing culture, spirituality, family, and community; (2) honoring the Earth as a motivator
for cessation; (3) a guide character representative of AI/AN people; (4) clear distinction between ceremonia and commercial
tobacco use; and (5) use of earth tonesin visual design. In Step 3, all 7 (100%) diary study participants rated the beta version of
the app as excellent or good/meets expectations (5/7, 71%, and 2/7, 29%, respectively) and that it felt made for them. They
suggested 6 modifications which were incorporated into the final version of the app: (1) include vaping frequently asked questions,
(2) feature motivation icons more prominently, (3) increase notification frequency, (4) track today’s cigarettes rather than
yesterday’s, (5) allow usersto update how much they spend per pack of cigarettes; and (6) rename the medications tool to reflect

theinclusion of AI/AN traditional healing modalities.
Conclusions:

A user-centered and CBPR development process yielded IndigeQuit—one of the first known apps developed

specifically to help AI/AN adults quit commercial cigarette smoking.

Trial Registration:

(IMIR Form Res 2026;10:e88768) doi: 10.2196/88768
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Introduction

Background

Dueto the appropriation of tobacco plants by European settlers
and the subsequent intensive marketing of chemically engineered
commercial tobacco products by the tobacco industry to
American Indian and AlaskaNative (Al/AN) populationsin the
United States, AI/AN communities have acommercial cigarette
smoking rate 3 times higher than that of the general population
(36.5% vs 11.5%) [1-12]. For instance, research analyses of
secret tobacco industry documents by Lempert and Glantz et al
[9] revealed specific promotional strategies used to exploit
Native imagery and target these populations, thereby
contributing to the higher-than-average rates of commercial
cigarette smoking among Al/AN people compared with any
other race in the United States. Consequently, AI/AN
communities have 6 times higher rates of smoking-related
cancers, aswell assmoking-related respiratory and heart disease
[13-15], and are only half as likely to quit smoking as other
races and ethnicities [16,17]. The result is that commercial
cigarette smoking now accounts for half of all deaths among
Al/AN communities nationwide [13,18,19].

There are complex historical, social, and cultural factors that
have contributed to these longstanding inequities in rates of
commercial smoking and related deaths. For instance, due to
federal policies that forbade cultural ceremonial practices, the
use of ceremonial tobacco hasbecomeinfrequent and haslargely
been replaced by commercia cigarette smoking [1-8].
Decades-long predatory marketing by the tobacco industry has
further exacerbated smoking rate inequities among Al/AN
communities [8-10]. Examples include the use of advertising
with Native imagery in tobacco products and the sponsorship
of cultural eventstargeting marginalized populations, including
racial and ethnic minorities, people of low socioeconomic status,
and youth. Additionally, historical trauma, racism, and
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discrimination have fostered mistrust of and fear of the health
care system among AI/AN communities, resulting in limited
access to efficacious smoking cessation treatment [20-24]. The
inaccessibility of treatment is further compounded by lack of
insurance coverage and lack of systemsfor universal assessment,
referral, and integration of services into routine care for these
communities [25-29].

One method for AI/AN communities to access evidence-based
smoking cessation treatmentsis viasmartphone-based smoking
cessation apps [30,31]. Smartphone apps can deliver al the
smoking cessation content now found on websites and SMS
text messaging interventions—other common digital intervention
delivery modalities[30-33]. Appsare animportant technological
advance over these modalities because they do not aways
require internet access and have more engaging features than
websites and SM S text messaging interventions[34-42]. These
apps can reduce smoking inequities because they do not require
interaction with the health care system, can be freely accessed
through an app store, and are available anytime at the
convenience of the user. The reach of smoking cessation apps
for AI/AN adults who smokeis climbing rapidly, greatly aided
by growing smartphone ownership in Native communities
[43-45].

To help addressthereach of digital smoking cessation treatments
for all adults who smoke in the United States, our team
devel oped i CanQuiit, asmoking cessation smartphone app based
on the principles of acceptance and commitment therapy (ACT)
[46]. ACT for smoking cessation teaches skills for allowing
cravings to pass without smoking and motivates individuals to
quit by appealing to deeply held personal values, such asfamily,
community, cultural traditions, and health [47-51]. iCanQuit is
the only app proven efficacious for smoking cessation in a
randomized controlled trial (RCT) with long-term 12-month
follow-up among 2415 adults recruited from all 50 US states.
Compared with participants using the National Cancer Institute
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(NCI) QuitGuide app based on the US Clinical Practice
Guidelines (USCPG) for smoking cessation, iCanQuit
participants had 1.5 times higher odds of quitting smoking at
12 months (28% vs 21% quit rate; odds ratio [OR] 1.49, 95%
Cl 1.22-1.83; P<.001) [46].

A subsequent secondary analysis of the iCanQuit RCT among
the subsample of AI/AN adults (N=165) recruited from 32 US
states (25% residing on Tribal land) showed very encouraging
results. AI/AN participants assigned to iCanQuit had 2.6 times
higher odds of quitting smoking compared with AI/AN
participants assigned to QuitGuide at 6 months (25% vs 11%;
OR 2.62, 95% CI 1.06-6.45; P=.04) and correspondingly higher
odds of quitting smoking at 12 months (30% vs 18%; OR 1.96,
95% CI 0.90-4.26; P=.09) [52]. Treatment engagement (number
of sessions, 32.4 vs 8.5; P<.001) and satisfaction with the
assigned app (92% vs 65%; P<.001) were aso significantly
higher among AI/AN participants using iCanQuit compared
with those using QuitGuide [52]. Changes in the ACT-based
process of accepting bodily sensations, emotions, and thoughts
that cue smoking significantly mediated the effect of iCanQuit
on cessation outcomes compared with QuitGuide (all P<.01).

Objectives

Although encouraging, iCanQuit was not devel oped specifically
to help AI/AN adults quit commercia cigarette smoking. To
better support AI/AN adults quitting commercial cigarette
smoking, weimplemented auser-centered and community-based
participatory research (CBPR) development processto culturally
adapt iCanQuit and make the app-based smoking cessation
intervention morerelevant, inclusive, and meaningful for AI/AN
communities. Here, we report the details of the 3-step iterative
development process grounded in CBPR principles, AI/AN
cultures, and an ACT-based behavioral approach for smoking
cessation that resulted in the IndigeQuit app—one of the first
known apps developed specifically for AI/AN adults quitting
commercia cigarette smoking. The IndigeQuit app iscurrently
being tested against QuitGuide in a full-scale randomized trial
among 776 nationaly recruited AI/AN adults who smoke
commercial cigarettes and want to quit.

Methods

IndigeQuit Trial Overview

The cultural adaptation of iCanQuit for AI/AN communities
preceded the launch of alarge-scale RCT currently testing the
efficacy of the culturally adapted smartphone app for
commercia cigarette smoking cessation, named IndigeQuit,
against the NCI-developed USCPG-based smartphone app
(QuitGuide).

Ethical Consider ations

Study procedures were approved by the Institutional Review
Board at Fred Hutchinson Cancer Center (protocol number
FHIRB0020279/RG1123796; Clinical Trials.gov:
NCT06145763). Written and verba informed consent was
obtained from participants. To protect participants' privacy and
confidentiality, all collected data were deidentified and stored
in a password-protected format.

https://formative.jmir.org/2026/1/e88768

Bricker et al

Community Advisory Board

Formation

The IndigeQuit RCT is being implemented by a
multidisciplinary community advisory board (CAB) and research
team consisting of AI/AN and non-Al/AN investigators. We
partnered with AI/AN community membersto culturally adapt
the intervention through a collaborative and iterative process
following CBPR principles [53]. To form the CAB, AI/AN
investigators extended invitations to AI/AN community
memberswithin their networkswho had aninterest inimproving
the health of AI/AN people by reducing commercial tobacco
use in their communities. Prior AI/AN participants in the
iCanQuit parent RCT who had agreed to be contacted for future
research were also recruited for CAB participation by study
staff. Others were identified by active CAB members.

Ten individuals accepted the invitation via email. Study staff
then followed up with an official invitation letter and a CAB
agreement outlining the study aims and expectations, as well
as the CAB members' roles and responsibilities. Each CAB
member was asked to read and sign the CAB agreement before
joining, which included a 1-year minimum commitment. The
first meeting was conducted in June 2024, and the CAB has
met biweekly to the present day. In early meetings, facilitators
highlighted the value of input from the community and
introduced details about the parent RCT, including the
background and significance of thework ahead. CAB members
are compensated US $100/hour for their time.

CAB Members

CAB members hold a wide variety of roles and perspectives,
including current and former commercial cigarette users, prior
iCanQuit RCT participants, family members of people who
smoke, tobacco treatment specialists, physicians, public health
professional s, and leaders of health organizationsthat servethe
Al/AN community, as well as national AI/AN leaders in the
campaign for cessation of commercial tobacco within Tribal
Nations. CAB members represent diverse Tribal affiliations
across North America, including Cherokee, Lakota, Navajo,
Coast Salish, and Seneca, as well as geographic residences in
Arizona, Cadlifornia, Kansas, New Mexico, New York,
Oklahoma, South Dakota, and Washington.

User-Centered and CBPR Development Process

Overview

The mixed methods research for culturally adapting iCanQuit
for AI/AN communitiesfollowed a 3-step devel opment process
consistent with user-centered design and CBPR principles. The
steps were further informed by the CAB, research team, and
app development team through regular biweekly meetings
between June 2024 and July 2025. Each step in the iterative
development processis described below.

Step 1: Needed Changes

Overview

Step 1 aimed to identify changes needed to make the iCanQuit
app more culturaly relevant, acceptable, and inclusive for
Al/AN people through 1-on-1 semistructured qualitative
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interviewswith prior AI/AN participantsin theiCanQuit parent
RCT.

Participants

iCanQuit RCT participants who (1) self-identified as AI/AN;
(2) received the iCanQuit app; (3) agreed to be recontacted in
the future; and (4) were willing and able to participate in a
60-minute video call were invited to participate. The full
inclusion criteria for the iCanQuit RCT have been previously
published [46,52]. Briefly, these included smoking 5 or more
commercia cigarettes per day in the past year and wanting to
quit.

Recruitment

The recruitment process started with an email invitation to
randomly selected prior iCanQuit RCT Al/AN participantswho
met the eligibility criteria. If a participant expressed interest,
study staff asked about their availability, access to a device for
avideo call, and willingness to be interviewed and recorded.
Of the participants contacted, 19 individuals expressed interest
in participating, 9 were avail able and scheduled for an interview,
and 8 completed the interviews. Thematic saturation was not
used as a stopping criterion. Rather, the number of interviews
was dependent on prior iCanQuit AI/AN participants
availability, logistical constraints (eg, time, budget, personnel),
and our limited goal of producing actionable cultural refinements
to the iCanQuit app.

Interviews

The interview guide was developed collaboratively by AI/AN
and non-Al/AN investigators with expertise in behavioral
interventions, digital health, and commercial tobacco cessation.
The semistructured interview guide included open-ended
guestionsthat began with participants' overall experienceswith
the iCanQuit app, followed by more specific questions about
how each section of theiCanQuit app—based intervention could
be made more culturally relevant, acceptable, and inclusive of
Al/AN people (Multimedia Appendix 1). All interviews were
conducted viaaHealth Insurance Portability and Accountability
Act (HIPAA)—compliant video call, and verbal consent was
obtained from each participant before the interview. Datawere
collected in September 2022. Participants were compensated
US $100 for their time.

Step 2: Prototype | terative Devel opment

Overview

Building on the qualitative findings from step 1, we engaged
in an iterative process of adaptation and development in
collaboration with the study CAB from June 2024 to August
2025. We co-developed prototype versions of the refinements,
which were then evaluated by a separate group of 4 prior
iCanQuit RCT AI/AN participants through 1-on-1 qualitative
interviews conducted in November 2024. The results of these
interviews were shared with the CAB, research team, and app
development team, and suggested edits were incorporated. The
CAB continued to provide input through biweekly meetings,
generating additional refinements to strengthen culturally
appropriate contextual fit. Results from the 6-day diary study
and qualitativeinterviews conducted in June 2025 and described
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in step 3 were also presented to the CAB, which provided final
feedback. This 14-month process culminated in August 2025
with the CAB’sreview and final approval of the app.

CAB Meetings

Three investigators (2 of whom self-identify as AI/AN and 1
non-Al/AN) jointly led the biweekly meetings with the CAB
(n=10), research team (n=10), and app development team (n=3),
which served as a collaborative forum to review app features
and provide feedback. Meetings were held virtualy via a
HIPAA-compliant, passcode-enabled Zoom room (Zoom
Communications). Each meeting lasted approximately 1.5 hours.
Throughout these meetings, the app development team used
CAB feedback to iterate on new app designs and features, which
were subsequently brought back to the group for additional
review. In parallel, app content was iteratively reviewed, and
additional feedback was solicited to ensure the tone, language,
and messaging resonated with AI/AN users. Over the course of
25 virtual meetings and a 2-day in-person retreat in February
2025, 8 design iterations of the app were generated, yielding
the beta version of the app, which was subsequently tested in
the 6-day diary study described in step 3.

Interviews

Midway through the prototype development with the CAB,
qualitative interviews were conducted with a separate group of
4 prior iCanQuit RCT Al/AN participants. The purpose of these
interviewswasto collect feedback on the new prototype designs
for the app (ie, home screen, avatar “guide’ persona,
motivational values, and images) and to identify any further
refinements needed for clarity, relevance, relatability, and
usefulness. The eligibility criteria, recruitment, and enrolIment
processwereidentical to step 1. Of the 87 participants contacted,
9individuals expressed interest in participating, 8 wereeligible
and scheduled for aninterview, and 4 completed theinterviews.
For this step, a more structured interview guide was
implemented that included open-ended questions focusing on
the evaluation of the prototypes devel oped in step 2 (Multimedia
Appendix 2). Data were collected in November 2024.
Participants were compensated US $100 for their time.

Step 3: Beta Testing

Overview

Step 3 involved a 6-day diary study followed by 1-on-1,
semistructured 45-minute qualitative interviews. The purpose
of the diary study was to test the beta version of the app with a
nationally recruited group of AI/AN adults who smoke
commercia cigarettes and had no prior experience with the
iCanQuiit app. Throughout the diary study, participants provided
daily ratings for each app feature via online surveys assessing
clarity, relevance, relatability, and usefulness. At the end of the
diary study, 1-on-1 qualitativeinterviews explored participants
experiences with the app in greater depth.

Participants

Eligibility criteriawere as follows: (1) self-identify as AI/AN,
either alone or in combination with other races; (2) age 18 years
or older; (3) have smoked commercial cigarettes in the past 30
days; (4) have daily accessto their own Android or iPhone; (5)
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be able to download a smartphone app; (6) be willing and able
to read English; and (7) have no other household or family
member participating.

Recruitment and Enrollment

Guided by the CAB, social media ads featuring images of
IndigeQuit AI/AN testimonial characterswere designed to refer
Al/AN individualsto the screening survey. I nterests associated
with AI/AN communities were selected for ad targeting. These
included Native languages, hobbies such as beading,
woodworking, leatherworking, and rodeo; and areas of study
such as Native American studies and herbalism.

Those who were €eligible were contacted for phone screening
and then scheduled for onboarding interviews, during which
participants verbally provided informed consent and received
instructions for completing diary entries and downloading the
beta version of the culturally adapted app. Of the 31 eligible
participants identified through online screening, 13 completed
phone screening, and 10 remained eligible. Eight completed
onboarding interviews, and 7 completed the diary study. Data
were collected in June 2025. Participants were compensated
US $30 for the onboarding interview, US $15 for each
completed daily survey, and US $50 for completing the exit
interview.

Six-Day Diary Study

For 6 consecutive days, participants were asked to complete an
online survey that combined closed- and open-ended prompts
to evaluate user experience ratings, perceived usefulness, and
engagement with the app. Daily surveys focused on specific
app features. Across the 6 days, the surveys collected data
through (1) usage checks (eg, “Did you set a quit date?’); (2)
Likert-type ratings on a 5-point scale to measure perceived
experience and app feature value (eg, rating the value of audio
exercises from “1=not very valuable” to “5=very valuable’);
and (3) ranking tasks (eg, “Please rank the following types of
notificationsfrom 1=most liked to 5=least liked"). Open-ended
items (eg, “Please tell uswhy you chose that rating. We'd like
you to be as detailed as possible’) helped supplement the
insights provided during the 1-on-1 interviews.

Interviews

Both thediary surveysand interview guide were collaboratively
developed by the CAB and research team. The semistructured
interview guide included open-ended questions about the
participant’s overall experience with the app, followed by more
specific questions on how each section of the app was perceived
(Multimedia Appendix 3).

Coding and Analysis

Audio recordings of the 1-on-1 interviews in steps 1-3 were
professionally transcribed and inductively coded according to
a thematic anaysis paradigm [54]. Participants write-in
responses to daily diary prompts in step 3 were treated in a
similar manner. Inductive thematic analysis was selected to aid
in hypothesis generation on actionable cultural refinements to
the app. It also allowed usto identify and characterize patterns
across participants’ recommendations and CAB members’ input
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to make the iCanQuit app more culturally relevant, acceptable,
and inclusive of AlI/AN people.

Authors CAF and ARK conducted the analysis. After
familiarizing themselves with the data, they independently
applied line-by-line open coding to identify preliminary themes
that described participants’ experiences with the app and their
recommendations for how it could be improved. Both are
long-term members of the research group and have contributed
to various smoking cessation and weight loss clinical trials,
including qualitative fidelity coding of hundreds of
telephone-based counseling sessions. ARK has coordinated
multiple smoking cessation trials. CAF holds amaster’s degree
in experimental psychology and has led multiple qualitative
research projects. The 2 coders then met and collaboratively
developed, reviewed, and defined a final set of themes and
recommendations. For each step, results were presented to the
CAB to ensure credibility of the findings through member
checking and to stimulate additional conversation about how
participant feedback could be incorporated into the app.

Results

Step 1: Needed Changes

Participant Characteristics

The 8 iCanQuit parent RCT interview participants were from
7 US dtates (Florida, Kansas, North Carolina, Nevada,
Oklahoma, Texas, and Washington). On average, participants
were40.5 (13.7) yearsold, including 5 women and 3 men. There
were 5 Tribal affiliations represented: Cherokee, Cree, Creek,
Lakota Sioux, and Tsimshian. According to participants’ ZIP
codes linked to federally recognized Tribal lands, 1 of the 8
participants was residing on Tribal land. Regarding smoking
status at the time of the interviews, 5 had quit commercial
cigarette smoking, 2 were in the process of quitting, and 1 was
currently smoking commercial cigarettes.

Summary of Results

Content Analysis

Content analysis revealed the number of times concepts were
mentioned during theinterviews (from most to | east mentioned):
(1) stories from elders; (2) importance of nature; (3) more
detailed information about commercial smoking cessation
medications; (4) voice recordings or testimonialsfrom Natives,
(5) differences between traditional and commercial tobacco use
and the lack of education regarding commercial tobacco use;
(6) inclusion of appropriate and relevant Tribal symboals; (7)
importance of family and community; and (8) changes to the
color palette and the addition of imagery of AI/AN people
clothed in Native fashion or styles. Four additional interpretive
themes emerged from the analysis.

Theme 1: Nature, Elders, and Storytelling Are Important

Although participants came from different Tribeswith varying
traditions, most talked about connecting with Mother Earth, the
importance of elders, and the significance of sharing storiesand
traditions. Across Tribes, storytelling isatraditional and highly
respected means of passing down wisdom from generation to
generation. Many storiesinclude themes about being connected

JMIR Form Res 2026 | vol. 10 | e88768 | p. 5
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

to one’'scommunity and the earth. Some participants said these
cultural stories may be a way to share messages about
commercial smoking. One participant explained that I ndigenous
people have a particular cadence and way of speaking,
suggesting that including the voices of peopletelling their stories
may create additional opportunities to build trust and
connectedness with the app.

Theme 2: Medications Are Commonly Misunder stood

A lack of trust in commercial smoking cessation medications
was a common theme across individuals interviewed.
Participants reported a lack of trust, a lack of education, and
limited access to health care as major barriers to using
medications to quit commercial smoking. Several participants
also stated that trust could be built by including direct statements
about medication. Instead of just listing medications, the app
could state what the medications do and how they work. One
participant shared: “1 was chewing gum and smoking acigarette
thinking it was gum. | was like no, it doesn't work like that.
Thisis medication that’s actually trying to help you.”

Theme 3: Culture and Connectedness

Participants commonly mentioned Mother Earth, elders, family,
and community, and described Mother Earth and family as
positive ways to connect with AI/AN culture. In Indigenous
cultures, Mother Earth refers to the Earth as a nurturing and
life-giving entity. Adding stories about how quitting commercial
smoking benefits the environment and community may be a
way to incorporate AI/AN culture. Example quote: “Honoring
Mother Earth by not ruining the ground with filters that are
filled with chemicals...The plastic and cigarette butts will be
here long after we are.”

Theme4: Distinction Between Traditional and Commercial
Tobacco

Several participants stated that their Tribes did not actively
educate members about the difference between traditional
ceremonial tobacco use and commercial tobacco use, with one
noting that traditional tobacco is no longer used in their Tribe.
One participant explained how the ceremonia context makes
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akey distinction: “1f | go to aceremonial situation wherethere's
going to be atobacco pipe used,...if it's part of the tradition, |
can participate in that and then walk away from it because I'm
doing it as a religious observation. It's just like if you go to
church and take communion, you're not going to immediately
go out and chug a bottle of wine.”

Step 2: Prototype Development

Cultural Refinementsto theiCanQuit App

The themes identified in step 1 informed 5 specific cultural
refinementsto theiCanQuit app that served asthe starting point
for discussion and design iterations in collaboration with the
CAB in step 2: (1) modify the app’s stories to feature AI/AN
adults and elders who quit commercial smoking, emphasizing
the values of spirituality, family, and community as motivators;
(2) add honoring the Earth as a motivator to quit smoking; (3)
make the appearance of the app’'s “guide” character more
representative of AI/AN people; (4) add information
distinguishing ceremonial and commercial tobacco; and (5) use
earth tones in the app’s colors. The suggested cultural
refinements were incorporated through changes to the app’s
visual design and content.

Iterative Cultural Adaptation of Visual Design

The visual design of the app was culturally adapted to include
Native imagery, symbolism, and color palettes. The app home
screen, icons for values-based motivations, and the appearance
of the avatar characters were the most heavily revised visuals
(Figure 1). The original landing home screen page in iCanQuit
was updated to feature the Medicine Wheel, a circular symbol
divided into 4 quadrants that signifies living in balance for
Indigenous populations, and it was used as the central image
and navigation menu (Figure 1A). While interpretations of the
Medicine Wheel may vary across Tribes, such as the 4
Directions (East, South, West, and North) or aspects of life
(spiritual, emotional, mental, and physical), it is a powerful
image representing wellness for Native people [55]. Bright
earth-tone col orswereincorporated throughout the app, echoing
colors commonly seen in ceremonial regalia.
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Figurel. lterative visual design updates used to create step 2 prototypes. (A) (Home screen) This sequence illustrates the evolution of the app’s home
screen across design iterations. The left image shows the original iCanQuit home screen. The middle image reflects an early revision informed by
participant and community advisory board (CAB) feedback, featuring the Medicine Wheel—a circular symbol divided into 4 quadrants that represents
wellness for many Native people—as the central image and navigation menu. The right image shows the final revised design. (B) (What's Inspiring
Me to Quit?) An interactive feature in which users select 1 or more personal motivations for quitting smoking from a set of illustrated, values-based
icons. Theiconography was updated to include Native symbols. The"Caring for the Earth" icon, shown here, emphasi zes connections between smoking
cessation and honoring the earth as part of supporting balance, health, and responsibility to future generations. Selected inspirations are displayed back
to users to reinforce motivation during their quit journey. (C) (Guide avatar) The original iCanQuit guide avatar, "Nancy" (left), was redesigned as
"Winona" (right), a Native-named elder intended to feel more familiar to Native users and to serve as a source of wisdom and support. The sequence
illustrates the evolution of Nancy across design iterations leading to the final Winonadesign. (D) (Additional avatars) The left image showsthe original
iCanQuit set of additional avatars. The right image shows the revised set developed through iterative design informed by participant and CAB feedback
to reflect Native features, hairstyles, and names.
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Nature motifs were incorporated throughout to reflect user
feedback that the nature theme should be represented in both
the visual design and the app content. For instance, the
values-based motivation iconography was updated to include
Native symbols such as the Medicine Wheel to represent
wellness and a mountain to represent spirituality. The “Caring
for the Earth” motivation icon was designed to emphasize
honoring nature through connections between smoking cessation
and stewardship of the land, respect for natural elements, and
therole of honoring the Earth in supporting balance, health, and
responsibility to future generations. Motivational icons (eg,
“Caring for the Earth”) were included within the app feature
“What's Inspiring Me to Quit?” where users select their top
inspirations for quitting smoking (Figure 1B). Regarding the
app content, illustrations of an “urge monster” that had been
used to indicate the strength of a craving were replaced with a
water metaphor, prompting users to select the strength of their
urge, ranging from adrop to aflood.

Finaly, the avatars that share their quitting journeys were
completely redesigned to have Native features (eg, defined
nasolabial folds), hairstyles (eg, traditional braids as well as
contemporary styles), accessories (eg, silver jewelry), and names
(eg, Sterling or Dean, after 1 of the CAB members). Extra
attention was given to redesigning “Nancy,” the original
iCanQuit guide avatar, into “Winona,” a Native-named elder
who would feel more familiar to Native users and be viewed as
a source of wisdom and support (Figure 1C and D).

Mid-Way External Evaluation of Prototype Designs:
Qualitative I nterviews

Participant Characteristics

Four participants were recruited from 4 US states (Oklahoma,
Tennessee, Texas, and Washington). On average, participants
were 38.3 (7.8) years old, and 3 of the 4 were women. There
were 5 Tribal affiliations represented: Cherokee, Chiricahua
Apache, Creek, Lakota, and Zapotec. At the time of the
interviews, all 4 participants reported living off-reservation,
and 3 had quit commercial cigarette smoking.

Summary of Results

Participants provided feedback on the new prototype designs
for the app home screen, lessons menu, avatars, and motivation
icons. Participants found the home screen attractive and easy
to navigate, and the lessons menu layout seemed intuitive. They
liked the earth tones and the avatar designs. Participants viewed
the guide as strong yet approachable, and 3 associated theimage
with their own grandmother or community elder. All participants
felt the values and associated i cons made sense and | ooked good
overal, although revisions were suggested for the family and
health icons. Three additional themes emerged during the
interviews.

Theme 1: Opportunity for Community Building

Multiple participants viewed the app not only as atool to quit
commercia cigarette smoking, but also as an opportunity to
connect with their community and alleviate feelings of isolation
while quitting. One participant described: “My cousins were
smoking. My dad's ill smoking. My aunt’s smoking.
Everybody’s smoking...So that was the hardest part. It still is
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sometimes. Everybody else goes out and smokes and has the
little break and then you're just trapped inside.” This participant
suggested the app could be strengthened by allowing users to
connect: “It would be really cool to have a community to be
able to interact with other users...because you build that
community and you know that somebody elseis suffering with
you at certain points”

Theme 2: Connecting to Native Culture Enhances
Motivation

Participants overall provided positive feedback about aspects
of the app that had been adapted to better fit Native users, and
2 emphasized that connecting to Native culture can be a
motivating force in quitting commercial cigarettes. One
participant suggested capturing this with an additional value
icon: “...preserving yourself as a person and as a body for your
culture's sake. That could be amotivation becauseit'slike being
extinct or endangered species.”

Theme3: Thelmportance of | ndigenous Contributionsand
Authenticity

Participants emphasized the importance of Indigenous people
being involved in the creation of the app and the
smoking-cessation intervention more generally. They aso
expressed concern that alack of Indigenous voicesinthe app’s
development could affect its credibility among potential users.
One participant said, “l think just knowing that the
representation that they worked with Native communitieswould
be more appealing. Just even if it's afictiona character, but a
guote from someone within communities that we worked on
this app would be something that would make it more
attractive.”

Thethemesidentified through this process of external evaluation
of the prototype designsinformed additional cultural refinements
to the IndigeQuit app: (1) incorporating asocial component into
the app and its content that normalizes and aleviates feelings
of shame or isolation associated with trying to quit; (2) adding
anew motivation icon to capturethe desireto engagein cultural
preservation by caring for one’sbody; and (3) clearly indicating
that Native people were involved in developing and adapting
the app. These suggestions were discussed with the CAB and
stimulated additional content iterations described bel ow.

Iterative Cultural Adaptation of App Content

Madifications to Original iCanQuit Content

App content was also culturally adapted. The name of the app
was changed from iCanQuit to IndigeQuit, and language
throughout was adapted to better resembl e the way Indigenous
people speak and interact with one another. For example, to
begin their quit journey, users now select a button labeled
“Skoden,” acommon abbreviation of the phrase “let’s go then”
inreservation (rez) dang. Additionaly, Lakotalanguage phrases
such as Mitakuye Oyasin (all my relations) were added to boost
thefamiliarity and credibility of the guide avatar, Winona. Daily
push notificationsto increase app engagement wereinterspersed
with inspiring quotes from Native leaders and poets that
reinforce the ACT principles of acceptance, willingness, and
living in line with on€’s values.
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Further elaboration about Winona's backstory was added to her
introduction in response to feedback that, in Native
communities, it is common to provide an informal recap of
one's Tribal or Clan affiliation and familial relations when
meeting someone hew. Winonagrew up on aL akotareservation
and now livesin an urban areato increase the credibility of her
wisdom among people with diverse backgrounds and life
experiences. To further develop Winona's character and
legitimacy, a Lakota actress voiced passages that Winona
presents throughout the app, giving users the option to read
along or listen to the content.

iCanQuit’s central “Urge Monster” metaphor was overhauled
for IndigeQuit. Urge Monster is a classic ACT metaphor that
suggests “dropping the rope” when you find yourself in a
tug-of-war with a strong craving imagined as an urge monster.
CAB membersfelt it too closely resembled colonial propaganda
and demonizing language that had historically been used to
oppress Native people, and evoked terrifying mythological
creaturesin Navajo culture called skin walkers. It was replaced
with a new metaphor collaboratively developed by ACT
clinicians and CAB members—Dropping Anchor. In this
metaphor, resisting an urgeis compared to rowing aboat against
ariver current. Rather than fighting theinevitable flow of nature
to the point of exhaustion, the exercise suggests dropping the
boat’s anchor and letting one’s urges come and go on their own.

New Content Additions

From the beginning of the redesign process, supported by step
1 findings, the distinction between commercial and ceremonial
tobacco was considered a necessary change for cultural
adaptation. A goal of IndigeQuit was to honor the ceremonial
role of sacred tobacco and support the reclaiming of Indigenous
practices through its use. A new section on ceremonial tobacco
was added to the app and included an explanation of how it
differs from commercial tobacco, the federal prohibition of its
use until 1978 [5,8], and its roles in Indigenous culture as
offerings, for healing, prayer, and ceremonies. In response to
the suggested cultural refinements from step 2 interviews, a
new “Preserving Traditions’ motivation icon was designed and
incorporated into the app, and all advertisement materials and
app onboarding highlight that the app was created by Natives
for Natives.
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Feedback obtained through the step 2 interviews al so urged the
inclusion of afeature that facilitates connection between users.
Members of the CAB strongly agreed and collaborated on
creating asocial component named Fireside Chat: amoderated
message board where users post questions and share their
quitting stories. CAB members noted this would particularly
resonate in Indigenous cultures, where the pervasiveness of
commercial smoking makes it common to feel aienated for
deciding to quit. This feature might also help users enact their
values of strengthening community and cultivating their Native
identity, both of which IndigeQuit identifies as possible
motivations that could bolster users resolve to quit. CAB
membersvolunteered to moderate the Fireside Chat feature and
were trained to respond to questions as Winona, providing
intervention-consistent content and screening user stories for
appropriateness before posting them for others to see. Users
also have the option to message Winona (ie, study staff or CAB
members) privately through the Fireside Chat feature, facilitating
another layer of connection between app users and study staff.

Additional resourcesto support Native users were added on the
recommendation of the CAB. These include links to a
documentary on reclaiming sacred tobacco; information about
the ways that commercial tobacco harms the environment; a
powwow dancing video as an alternative form of exercise; an
online resource that identifies whose ancestral homelands one
resides on; and links to the American Foundation for Suicide
Prevention and Mind Mental Health Support: Coping with
Trauma. The CAB emphasized the prevalence of traumaamong
Indigenous communities and how it contributes to commercial
tobacco use and addiction more broadly.

CAB members advocated that hon-Western healing practices
be presented al ongside pharmaceutical support for commercial
smoking cessation. Ceremony, prayer, reconnecting with nature,
and sweat lodges were added to the Medications Tool and
presented above pharmaceutical options, based on feedback that
Indigenous people are morelikely to gravitate toward traditional
ways of healing than Western pharmacotherapy (Figure 2). The
CAB felt it would berefreshing for Native usersto seethat their
non-Western healing practices were treated as legitimate
medicines alongside options such as nicotine replacement
therapy, among others.
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Figure2. MedicinesTool. Theleft panel showsthe original iCanQuit medication selection screen, which focused exclusively on Western pharmacol ogic
smoking cessation treatments. The right panel shows the revised design, informed by participant and community advisory board feedback, which
di stingui shes between Western medicines (eg, nicotine replacement therapy, bupropion, varenicline) and traditional approachesto healing (eg, ceremony,

prayer, reconnecting with nature, smudging, talking circles).
L MY QUIT PLAN .
Medicines ta Help You Quit

Science shows medicines
can boost your chances of
quitting.

12:08

< EDIT MY QUIT PLAN
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planning to take any
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Medications to help you quit
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Traditional Medicines
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Step 3: Beta Testing

Participant Characteristics

Seven participants were recruited from 6 US states (Alabama,
Arizona, Minnesota, North Carolina, Oklahoma, and
Washington). On average, participants were 42.6 (11.0) years
old, and 2 (29%) were men. There were 6 Tribal affiliations
represented: Choctaw, Lumbee, Navajo, Quapaw, Tsimshian,
and White Earth Chippewa. At the time of the interview, all
participantswere currently smoking commercial cigarettes. Five
participants completed all 6 daily diary entries, 1 participant
completed 5 of 6 entries, and 1 participant completed 4 of 6
entries.
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Summary of Results

Participants reported that the app was user-friendly and
convenient to use. All participants expressed strongly positive
views about the look and feel of the app and did not report any
negative or critical feedback on this aspect. They praised the
Native artistic touches, the user-friendly layout, and the app’s
modern and refreshing feel. Participants also noted that the app
was clearly tailored to their culture, citing elements such asthe
Medicine Wheel imagery, the use of Native lingo, and Winona
(the guide avatar). Finaly, participants appreciated the
notifications with inspirational quotes and reminders to stay
smoke-free throughout the day. Participant perceptions of each
app feature from diary entries are presented in Table 1, along
with representative quotes from 1-on-1 interviews.
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Table 1. Quantitative rating summary and representative quotes for each app feature reviewed®.
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App feature

Example question

Rating scale (1to 5)

Ratings summary

Representative quote

Overd| Experience

Information About
Ceremonial Versus
Commercia Tobac-
co

Character Testimo-
nials

Tracking smoking,
urges, and smoke-
free days

Push Notifications

Track My Progress
& Calendar Track-

ing

Journey Statistics
& My Quit Plan

How would you rate
your experiencewith

the IndigeQuit app?

If you read about
Ceremonial Versus
Commercial Tobac-
co, what isthe value
of thisinformation?

How valuable are
these stories?

How likely are you
to continuetracking?

How valuable are
the notifications?

What is the overall
ease of use of track-
ing your smoking
and urges?

How valuableisthis
information?

Poor to excellent

Not very to very valu-
able

Not very to very valu-
able

Not likely to very
likely to continue
tracking

Not very to very valu-
able

Not easy to very easy
touse

Not very to very valu-
able

5 of 7 participants gave an experi-
encerating of 5 across all or al-
most all entries, with 1 participant
giving arating of 4 on 1 day.

1 of 7 participants gave an experi-
ence rating of 4 across ailmost all
entries, giving arating of 3on 1
day.

1 of 7 participants gave a mix of
experience ratings between 3 and
5, giving arating of 3 on 2 days,
4 0n 3 days, and 5 on 1 day.

3 of 4 participants gave avaue
rating of 5.
1 of 4 participants gave avaue
rating of 4.

6 of 7 participants gave avalue
rating of 5.
1 of 7 participants gave avalue
rating of 3.

5 of 7 participants gave alikeli-
hood rating of 5.
2 of 7 participants gave alikeli-
hood rating of 4.

4 of 7 participants gave avalue
rating of 5.
2 of 7 participants gave avalue
rating of 4.
1 of 7 participants gave avalue
rating of 3.

2 of 5 participants gave an ease-
of-use rating of 5.
2 of 5 participants gave an ease-
of-use rating of 4.
1 of 5 participants gave an ease-
of-use rating of 3.

3 of 4 participants gave avaue
rating of 5.
1 of 4 participants gave avaue
rating of 4.

“There's something special about this
app that, for Natives, will make it better
than any other.”

“Having that historical information in
therel think isgood, especially for those
that maybe don't know about ceremonial
tobacco use to know that it's not the
same. | know |'vedefinitely been around
Natives where we're off praying and it's
like, ‘All right, who's got a cigarette?
And we'rejust going to pop some tobac-
co out of acigarette off on the side of a
mountain or whatever...| know there's
been a couple of us making jokes like,
‘Yeah, we're going to go smudge our
lungs. Oh my god, that's so bad, but it's
so common. So having that distinction
inthere| think isreally good.”

“It actually madeit sink in alittle bit
moretoo, because after growing up being
Native and everything, hearing storiesis
one of the best waysto learn.”

“That wasreally helpful, especialy giv-
ing melittle quotes and littletipsto actu-
ally, likelittle to-do techniques or tools
to use...It's just amoment or at a mo-
ment's notice and you just let that mo-
ment just pass and you'll be okay.”

“When | got up in the morning, or when
it was like a phrase or something, then
I'd take alook inside the app, see where
| was at...that was pretty cool. | liked
that. It kind of got me up in the morn-
ings.”

“I liked it. | liked it, because it shows
progress, and it showsthe effort that |'ve
made. That definitely, progressis very
important for me, because | like to know
how far | have come along, since | have
implemented an app that is able to help
me quit smoking.”

“1 like how it was set up with the amount
of money saved. I'm on a6-day plan just
for the testing. The milestone medals
were pretty neat, just kind of keeps me
busy. It kind of keeps my mind off of the
urges and going out and smoking basical-
ly.” [edited for clarity]
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App feature

Example question

Rating scale (1to 5)

Ratings summary

Representative quote

Audio exercises

Fireside Chat

Medication Tool

If you have listened
to audio exercises,
how valuable isthe
information givenin
the exercise?

If you used Fireside
Chat, what isthe
valueof thisfeature?

How useful wasthis
information and re-
minder system?

Not very to very valu-
able

Not very to very valu-
able

Not very to very use-
ful

2 of 4 participants gave avalue
rating of 5.
2 of 4 participants gave avalue
rating of 4.

2 of 2 participants gave avaue
rating of 5.

4 of 5 participants gave a useful-
ness rating of 5.
1 of 5 participants gave a useful -
ness rating of 2.

“You could just hit play and close your
eyes and think that somebody's sitting
therewith you and isfrom your commu-
nity and istalking to you, whichisnice.
| liked that.”

“It'sniceto hear from other people from
other Nationsto expresstheir journey on
asmoke-free life and using the app and
everything.

“My favorite part has actually been the
medications. To see prayer included and
to see community included is crazy to
me not because it’s crazy but because

it'sunheard of to see thosethings consid-
ered in any journey surrounding some-
thing like stopping smoking, drinking,
or even mental health with appslike
these. 1t's such agood thing to acknowl-
edge these because | know for me, hav-
ing tried other apps and the patches be-
fore, that at one point prayer and commu-
nity wasall | had but it felt like it wasn’t
enough for these appswhen documenting
information because it isn’t gum or a
medication physicaly. If it's encourag-
ing to me to get credit for these things |
know it will beto othersand if that's al
they have? To be credited for it can go
along way.”

3For summaries of ratings with fewer than 7 total participants, the remaining participants either did not complete the diary entry in which the question
was included, had not yet encountered the app feature at the time the question was asked, or had their response excluded due to their rating explanation
indicating they had thought the question was asking about a different app feature.

Positive Response to Cultural Tailoring

Participants unanimously felt that the app was designed for
them and pointed to several culturally tailored features as the
reason. These included the following: (1) stories from
testimonial characters, which they found relatable and inspiring
and which fostered a sense of community; (2) culturally tailored
resources, such as information about ceremonial versus
commercial tobacco, which they found informative and
engaging; (3) character designs and the app’sinviting interface,
which reinforced the sense that the app was truly created for
them; and (4) the medicines tool’s recognition of prayer,
ceremony, and community engagement as aids to quitting
smoking. One participant said: “Right off the bat they're
including prayer and ceremony and community. That's not
something that you see with the other apps. | really like that,
because it felt like being seen and that recognition is there for
something that typically isn't recognized...It goes along way.”

Many participants also identified the guide character, Winona,
as a key example of cultural tailoring. Responses to Winona
were overwhelmingly positive. Participants described receiving
guidance from her as feeling similar to being spoken to by an
elder or older relative, particularly a grandmother. This
association was viewed entirely positively and was often
described as meaningful and cherished. One participant shared:
“My grandma was kind of the same way. She told stuff in
stories. She never got really angry. She just always knew the

https://formative.jmir.org/2026/1/e88768

right time to talk and say certain things. So, it was pretty neat.
The way | felt about it was getting up in the morning, having
breakfast, drinking coffee, and sitting with her and talking.
That's the way it felt to me” Participants were enthusiastic
about Winona's visual appearance, which they felt conveyed
wisdom and healthy aging. They also found her storytelling
humanizing and inspiring, making the content feel more
authentic and helping them connect it to their own lives.

Quantitative content analysis of diary entries and 1-on-1
interviewswith diary study participants generated 20 suggested
changes to the app, summarized in Table 2. These results were
presented to the CAB and stimulated discussion of additional
adaptations. Suggestions supported by 3 or more diary study
participants or strongly endorsed by CAB members were
prioritized. The remaining suggestions were not implemented
because of feasibility and budget constraints. The following
changes were deemed both appropriate and feasible and were
incorporated into the final version of the app: (1) content on
vaping was added to the frequently asked questions (FAQ)
section; (2) mativation icons were incorporated into My Quit
Plan, and a link to update these motivations was added to the
hamburger menu (Figure 3); (3) the number of daily push
notifications was increased to 4, including additional content
encouraging usersto check in on urges; (4) tracking on the home
screen was changed from “ Yesterday's Cigarettes’ to “Today’s
Cigarettes” and a link to calendar tracking was added to the
hamburger menu; (5) afield was added to the Quit Plan where
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users can update how much they spend on a pack of cigarettes;, Tool”
and (6) the Medications Tool was renamed the “Medicines

Table 2. Suggested changes based on diary study participant feedback.

Number of participants endorsing each

change, n

Suggested change

4

Include vaping frequently asked questions addressing the dangers of vaping and its health impact,
how it compares to smoking cigarettes, and how vape nicotine is a'so commercial.

Feature the motivations icons selected by the user more prominently and allow usersto edit their
list more easily.

Increase standard to 4 push notifications per day. If feasible, allow the user to customi ze the number
and time of notifications.

Change “ Yesterday's Cigarettes’ counter to “Today's Cigarettes.”

Include more push notifications that prompt the user to check in on their urges.

Explicitly state that IndigeQuit tools can also be used to quit/reduce other substances, especialy
alcohol.

Ensure more variety in the tips offered in the Urge Help feature.

Have alocation in the app where users can find the quotes provided in push notifications.

Provide more organization in Fireside Chat, such as topic categories or a search bar for key terms.
Prepopulate Fireside Chat with quitting stories.

Include a Tools menu in the hamburger menu to help users locate specific tools after they areintro-
duced.

Include an editable field for price per pack next to “Money Saved” in “My Quit Plan”.

Rename the medications tool so it doesn’t discourage people who are not taking medications from
interacting with it.

Address how marijuana (including edibles) is often used as a replacement behavior.

Allow a customizable write-in option under the existing “Additional Support” list (eg, ceremony,
prayer, being active in community, other: ).

Add “time of day” to thelist of trigger optionsin Urge Help.

Add a new motivation icon caled “ Community.”

Make afull monthly calendar option (or show at least 2 weeks at atime) to better see progress and
potentially include more information about urges and triggers tracked in Urge Help.

Rename “On the Path” to make it clearer that this menu item refersto content after your quit date.
Add visuals to accompany the Leaves on a Stream exercise.
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Figure 3. My Quit Plan. Theleft panel showsthe original iCanQuit My Quit Plan feature, which summarizes quit progress using smoking cessation—rel ated
metrics (eg, smoke-free days, money saved, cigarettes not smoked) and calendar-based tracking. The right panel shows the redesigned version, which
integrates supportive messages from the guide avatar, Winona, to reinforce motivation and engagement.

MY QUIT PLAN

WILL QUIT ON
November 12. 2020 & EDIT QUIT PLAN
Progress
MONEY SAVED MIN OF LIFE GAINED
$226.50 9966 mins
SMOKE FREE DAYS NOT SMOKED
34 (total) 906 cigarettes

Milestones Achieved

URGE EXPERT
LEVEL 1

® @& O

WILLINGNESS:... URGE PASSED! WILLI
LEVEL 2 L

Track Your Progress
WEEK OF AUG 3, 2025 - AUG 9, 2025

Smoke free day

Discussion

Principal Findings

This study used a 3-step, user-centered CBPR approach to
culturally adapt the iCanQuit app in collaboration with a CAB
of AI/AN members, resulting in the development of the
IndigeQuit app to help AI/AN communities quit commercial
cigarette smoking. Principa findings indicated that honoring
the Earth and nature, family and community, and cultural
connectedness emerged as key themes throughout the iterative
process and therefore became the focus of the app’s cultural
refinements.

The main cultural adaptations included AI/AN imagery,
refinementsto avatar testimonials and intervention content (eg,
incorporating “rez” phrases), and the development of new
features and tools. New imagery features avatars representative
of AIJAN community members, including the guide avatar
Winona, who resembles a community elder, and the use of the
Medicine Whed as the basis for the home screen design.
Culturaly tailored content includes information on the
distinction between ceremonia and commercial tobacco,
resources and external links to support Native users (eg, a
powwow sweat dancing exercise video and an online resource
identifying whose ancestral homelands oneresides on), avaping
FAQ, and messaging in recruitment and onboarding materials
emphasizing that the app was devel oped by Nativesfor Natives.
New functions include Fireside Chat to facilitate connection
between users and a revised Medicines Tool that tracks both
Traditional (eg, community engagement, ceremony, prayer) and
Western medicines (eg, bupropion, nicotine patch).
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The betatesting of the app, which included a 6-day diary study
followed by 1-on-1 interviewswith anationally recruited sample
of AI/AN adults who smoke commercia cigarettes, indicated
that all participants responded positively to the app’s design,
praising its Native modern, user-friendly layout and cultural
tailoring through Native imagery, language, and the Winona
avatar. Participants especialy valued the inspirational quote
notifications and reminders, with some intentionally keeping
them on their home screens for continued motivation.

Comparison to Prior Work

Digital interventionsfor smoking cessation are now ubiquitous.
However, only a few studies have reported on the cultura
adaptation of smoking cessation interventions developed
specifically to meet the unique needs of historically underserved
Al/AN communities [56-59]. Specific to digital smoking
cessation interventions, Carroll et a [60] developed and
pilot-tested a cultural adaptation of the NCI smoking cessation
app “QuitGuide” for Al adultswho smoke commercial cigarettes
and want to quit, named “ QuitGuidefor Natives” Their cultural
adaptation process also included qualitative interviewswith the
sample popul ation and a second set of interviews with tobacco
treatment specialists and public health professionals working
in Al community settings in Minnesota and at a Tribal health
clinic in Wisconsin.

Importantly, while both the IndigeQuit and QuitGuide for
Natives apps were culturally tailored to AI/AN communities,
the key distinction is that IndigeQuit is based on ACT [47],
whereas QuitGuide for Natives is based on the USCPG [61].
ACT for smoking cessation focuses on the acceptance of
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cravingsto smoke, which is conceptually distinct from standard
USCPG approaches that teach avoidance of cravings. In fact,
the IndigeQuit RCT is currently testing the efficacy of
IndigeQuit in comparison with QuitGuide.

Nonetheless, the suggested cultural adaptations in our study
aligned closely with those identified in the qualitative study by
Carroll et a [60]. For instance, the importance of ceremonial
use of tobacco, being in community, and practicing cultural
traditions emerged as important intervention components.
Additionally, the portrayal of the Medicine Wheel in the app
imagery was suggested in that study, along with highlighting
that the app had been developed by Natives for Natives. While
in our study we found that caring for the Earth and community
were main motivators to quit, in the Carroll et a [60] study,
legacy and heritage emerged as the most important reasons for
wanting to quit.

One main distinction between the qualitative findings of Carroll
et al [60] and ourswasthat grief emerged asthe primary theme
with regard to important triggersfor smoking. The authors noted
that a sense of historical trauma and oppression was related to
the concept of grief. While grief, specifically, did not emerge
as a theme in the qualitative interviews we conducted, the
concept of historical traumadid emerge during our discussions
with the study CAB. The CAB emphasized the prevalence of
trauma among AlI/AN communities and how it contributes to
commercia tobacco use and addictive behaviors more broadly.
We addressed this emergent theme by adding a link to Mind
Mental Health Support: Coping with Trauma in the newly
developed Resources Tool in the app.

Community Impact

The findings from the study that we consider particularly
important relate to the use of CBPR principles and the
community impact that was integral to the entire process. The
incorporation of CBPR principles to collaborate with AI/AN
community membersintheir rolesasthe study CAB wascrucial,
given the team’s focus on culturally adapting the intervention
to be more relevant, acceptable, and inclusive of AI/AN
communities. This goal was achieved through qualitative
feedback from nationally recruited AI/AN community members
and CAB-driven adaptations.

The importance of building partnerships with community
members and stakehol ders cannot be overstated. Collaborating
with the CAB provided us with constructive suggestions and
helped establish a bottom-up approach to community
participatory planning by prompting useful modificationsto the
suggested refinementsin step 1. Their input, grounded in lived
and professional experiencesfrom diverse Tribal communities,
ensured that the app was culturally tailored for AI/AN people
broadly, increasing its relevance across Tribal communities.
This helped us develop the suggested refinements to more
effectively meet the unique needs of AI/AN communities. In
the next phase of the study, we are currently implementing the
IndigeQuit RCT in strong collaboration with the CAB
throughout the duration of the trial and beyond.

https://formative.jmir.org/2026/1/e88768

Bricker et al

Strengthsand Limitations

This study has the potential to advance research on the
development of culturally tailored interventions for AI/AN
populations. First, the use of CBPR principles within a
transdisciplinary research and community team provided
contextual relevance and helped address the unique needs of
the priority population. Second, the comprehensive 3-step
process and the use of both quantitative and qualitative data
offer apractical example for future cultural adaptation studies.
Third, theinclusion of ageographically diverse group of AI/AN
individuals who smoke or formerly smoked commercial
cigarettes, in addition to CAB membersand AlI/AN investigators
representing diverse Tribal affiliations, provided diverse
perspectives on | ndigenous customs, traditions, and viewpoints.
Despite the study’'s strength in incorporating diverse
perspectives, severa limitations should be noted. As with all
qualitative research, the findings are not intended to be
generalizable to other populations and do not represent the full
diversity of the 574 federally recognized AI/AN Tribes in the
United States. Accordingly, the results should beinterpreted as
informing culturally grounded design rather than representing
all AlI/AN experiences.

Second, the findings should be considered in the context of the
convenience sampling approach used in steps 1 and 2, which
included prior iCanQuit RCT participants. This approach may
haveintroduced selection or social desirability biases. However,
these participants’ direct, in-depth experience with the original
app uniquely positioned them to identify which elements
required cultural adaptation to enhance relevance for AI/AN
users.

Third, the study was not designed to prospectively assess
thematic saturation, as the interviews were intended to elicit
targeted, actionable feedback on specific cultural adaptation
elements, and responses were largely consistent across
participants. Although saturation was not prospectively assessed
in steps 2 and 3, substantial thematic overlap was observed.
Given the study’s narrow aims, high-quality and time-intensive
diary data, and confirmatory analytic focus, the concept of
information power supportsthe sufficiency of the sample despite
limited generalizability [62,63].

Finally, step 1 interviews were conducted in September 2022,
whereas the primary 3-step development process occurred
between June 2024 and August 2025. Thistime gap reflectsthe
iterative nature of culturally grounded intervention development,
including securing funding, establishing the CAB, and
conducting subsequent qualitative work. Importantly, findings
from 2022 were reexamined and confirmed through later CAB
engagement and diary studies and remained relevant because
they reflected enduring AI/AN values and practices, such asthe
central role of culture, spirituality, family, and community as
motivators; the importance of arepresentative guide character;
and the distinction between ceremonial and commercial tobacco
use.

Conclusions

The user-centered and CBPR development process yielded a
comprehensive and culturally tailored app called IndigeQuit.
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The iterative devel opment process led to improvements in app
imagery, design, content, and features, enabling usersto connect
more deeply with the program. Our next step is to test
IndigeQuit against QuitGuidein an RCT among 776 nationally
recruited Al/AN adults who smoke commercial cigarettes and
want to quit.

Bricker et al

contexts—may inform the design of smoking cessation and
digital health interventions for other demographic groups.

The processes presented here provide a guide for developing
culturally tailored commercial smoking cessation interventions
designed to meet the unique needs of priority populations
experiencing tobacco-related health inequities.

The principles of cultural adaptation, community engagement,
and val ue-based motivation—uwhile grounded in AI/AN cultural

Acknowledgments

We extend our heartfelt gratitude to all the participants who generously contributed their time and insights to this study. We also
thank the members of our community advisory board for their invaluable guidance and feedback throughout the project. Finally,
we are deeply grateful to all members of the study team and Moby Inc., whose dedication and collaboration made the cultural
adaptation of the smartphone app possible.

Data Availability
The data will be shared on areasonabl e request to JBB (jbricker@fredhutch.org).

Funding

This study was supported by the National Institutes of Health, National Cancer Institute (NCI), under grant RO1 CA 284687
awarded to JBB. The content is solely the responsibility of the authors and does not necessarily represent the official views of
the National Institutes of Health.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Step 1 interview guide.
[DOCX File, 4010 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Step 2 interview guide.
[DOCX File, 3237 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Step 3 interview guide.
[PDF File (Adobe PDF File), 1759 KB-Multimedia Appendix 3]

References

1. NezHendersonP, LeeJ, Soto C, O Leary R, Rutan E, D SilvaJ, et al. Decol onization of tobacco in | ndigenous communities
of Turtleldand (North America). Nicotine Tob Res. Feb 01, 2022;24(2):289-291. [FREE Full text] [doi: 10.1093/ntr/ntab180]
[Medline: 34516637]

2. Maddox R, Waa A, Lee K, Nez Henderson P, Blais G, Reading J, et al. Commercial tobacco and indigenous peoples. a
stock take on Framework Convention on Tobacco Control progress. Tob Control. Sep 03, 2019;28(5):574-581. [FREE Full
text] [doi: 10.1136/tobaccocontrol-2018-054508] [Medline: 30076238]

3. Maddox R, Bovill M, Waa A, Gifford H, Tautolo E, Nez Henderson P, et a. Reflections on Indigenous commercial tobacco
control: "'The dolphins will always take us home'. Tob Control. Mar 03, 2022;31(2):348-351. [doi:
10.1136/tobaccocontrol-2021-056571] [Medline: 35241610]

4. Margait R, Watanabe-Galloway S, Kennedy F, Lacy N, Red Shirt K, Vinson L, et al. Lakota elders views on traditional
versus commercial/addictive tobacco use; oral history depicting afundamental distinction. J Community Health. Jun 22,
2013;38(3):538-545. [doi: 10.1007/s10900-012-9648-7] [Medline: 23338849]

5. Kunitz SJ. Historical influences on contemporary tobacco use by Northern Plains and Southwestern American Indians. Am
JPublic Health. Feb 2016;106(2):246-255. [doi: 10.2105/ajph.2015.302909)]

https:/formative.jmir.org/2026/1/e88768 JMIR Form Res 2026 | vol. 10 | e88768 | p. 16

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v10i1e88768_app1.docx&filename=99c010401e2e204a35ca0bb454ca188b.docx
https://jmir.org/api/download?alt_name=formative_v10i1e88768_app1.docx&filename=99c010401e2e204a35ca0bb454ca188b.docx
https://jmir.org/api/download?alt_name=formative_v10i1e88768_app2.docx&filename=c3d90c501e863d3916207030b0ef9789.docx
https://jmir.org/api/download?alt_name=formative_v10i1e88768_app2.docx&filename=c3d90c501e863d3916207030b0ef9789.docx
https://jmir.org/api/download?alt_name=formative_v10i1e88768_app3.pdf&filename=be99edde57defa72ce206a9c047318e4.pdf
https://jmir.org/api/download?alt_name=formative_v10i1e88768_app3.pdf&filename=be99edde57defa72ce206a9c047318e4.pdf
https://europepmc.org/abstract/MED/34516637
http://dx.doi.org/10.1093/ntr/ntab180
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34516637&dopt=Abstract
http://tobaccocontrol.bmj.com/lookup/pmidlookup?view=long&pmid=30076238
http://tobaccocontrol.bmj.com/lookup/pmidlookup?view=long&pmid=30076238
http://dx.doi.org/10.1136/tobaccocontrol-2018-054508
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30076238&dopt=Abstract
http://dx.doi.org/10.1136/tobaccocontrol-2021-056571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35241610&dopt=Abstract
http://dx.doi.org/10.1007/s10900-012-9648-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23338849&dopt=Abstract
http://dx.doi.org/10.2105/ajph.2015.302909
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Bricker et al

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Unger JB, Soto C, Baezconde-Garbanati L. Perceptions of ceremonial and nonceremonial uses of tobacco by American-Indian
adolescentsin California. J Adolesc Health. Apr 2006;38(4):443.€9-443.16. [doi: 10.1016/.jadohealth.2005.02.002]
[Medline: 16549307]

Wilson J, Sabo S, Chief C, Clark H, Yazzie A, Nahee J, et al. Diné (Navajo) healer perspectives on commercial tobacco
use in ceremonial settings: an oral story project to promote smoke-free life. Am Indian Alsk Native Ment Health Res.
2019;26(1):63-78. [doi: 10.5820/aian.2601.2019.63] [Medline: 30690702]

D'SilvaJ, O'GaraE, Villaluz NT. Tobacco industry misappropriation of American Indian culture and traditional tobacco.
Tob Control. Jul 19, 2018;27(el):e57-e64. [FREE Full text] [doi: 10.1136/tobaccocontrol-2017-053950] [Medline: 29459389
Lempert L, Glantz S. Tobacco industry promotional strategies targeting American Indians/Alaska Natives and exploiting
tribal sovereignty. Nicotine Tob Res. Jun 21, 2019;21(7):940-948. [FREE Full text] [doi: 10.1093/ntr/nty048] [Medline:
29546392]

Cruz T, Rose S, Lienemann B, Byron MJ, Meissner H, Baezconde-Garbanati L, et al. Pro-tobacco marketing and anti-tobacco
campaigns aimed at vulnerable populations: areview of the literature. Tob Induc Dis. Sep 18, 2019;17(September):68-13.
[FREE Full text] [doi: 10.18332/tid/111397] [Medline: 31582956]

Forster J, Poupart J, Rhodes K, Peterson-Hickey M, Lamont G, D'Silva J, et a. Cigarette smoking among urban American
Indian adults - Hennepin and Ramsey Counties, Minnesota, 2011. MMWR Morb Mortal Wkly Rep. Jun 03,
2016;65(21):534-537. [FREE Full text] [doi: 10.15585/mmwr.mm6521a82] [Medline: 27253754]

Cornelius ME, Loretan CG, Jamal A, Davis Lynn BC, Mayer M, AlcantaralC, et a. Tobacco product use among adults -
United States, 2021. MMWR Morb Mortal Wkly Rep. May 05, 2023;72(18):475-483. [FREE Full text] [doi:
10.15585/mmwr.mm7218al] [Medline: 37141154]

Espey DK, Jim MA, Cobb N, Bartholomew M, Becker T, Haverkamp D, et al. Leading causes of death and all-cause
mortality in American Indians and Alaska Natives. Am J Public Health. Jun 2014;104(S3):S303-S311. [doi:
10.2105/ajph.2013.301798]

Mowery PD, Dube SR, Thorne SL, Garrett BE, Homa DM, Nez Henderson P. Disparities in smoking-related mortality
among American Indiang/Alaska Natives. Am JPrev Med. Nov 2015;49(5):738-744. [doi: 10.1016/j.amepre.2015.05.002]
[Medline: 26163166]

PlesciaM, Henley SJ, Pate A, Underwood JM, Rhodes K. Lung cancer deaths among American Indiansand Alaska Natives,
1990-2009. Am J Public Health. Jun 2014;104(S3):S388-S395. [doi: 10.2105/ajph.2013.301609]

Babb S, Malarcher A, Schauer G, Asman K, Jamal A. Quitting smoking among adults - United States, 2000-2015. MMWR
Morb Mortal WKly Rep. Jan 06, 2017;65(52):1457-1464. [EREE Full text] [doi: 10.15585/mmwr.mm6552al] [Medline:
28056007]

Carroll DM, Cole A. Racia/ethnic group comparisons of quit ratios and prevalences of cessation-related factors among
adults who smoke with a quit attempt. Am J Drug Alcohol Abuse. Jan 02, 2022;48(1):58-68. [doi:
10.1080/00952990.2021.1977310] [Medline: 34752715]

Odani S, Armour BS, Graffunder CM, Garrett BE, Agaku I T. Prevalence and disparities in tobacco product use among
American Indians/Alaska Natives - United States, 2010-2015. MMWR Morb Mortal Wkly Rep. Dec 22,
2017;66(50):1374-1378. [FREE Full text] [doi: 10.15585/mmwr.mm6650a2] [Medline: 29267265]

American Indian and Alaska Native People and commercial tobacco: health disparities and ways to advance health equity.
Centers for Disease Control and Prevention. 2022. URL: https.//www.cdc.gov/tobacco-heal th-equity/coll ection/aian.html
[accessed 2026-03-09]

Heart MY HB, Chase J, Elkins J, Altschul DB. Historical trauma among I ndigenous Peoples of the Americas: concepts,
research, and clinical considerations. J Psychoactive Drugs. Oct 2011;43(4):282-290. [doi: 10.1080/02791072.2011.628913]
[Medline: 22400458]

Daley CM, Faseru B, Nazir N, Solomon C, Greiner KA, AhluwaliaJS, et a. Influence of traditional tobacco use on smoking
cessation among American Indians. Addiction. May 08, 2011;106(5):1003-1009. [FREE Full text] [doi:
10.1111/j.1360-0443.2011.03391.x] [Medline: 21306597]

Burgess D, Fu S, Joseph A, Hatsukami D, Solomon J, van Ryn M. Beliefs and experiences regarding smoking cessation
among American Indians. Nicotine Tob Res. Jan 2007;9 Suppl 1(1):S19-S28. [doi: 10.1080/14622200601083426] [Medline:
17365723]

Bailey ZD, Krieger N, Agénor M, Graves J, Linos N, Bassett MT. Structural racism and health inequitiesin the USA:
evidence and interventions. The Lancet. Apr 2017;389(10077):1453-1463. [doi: 10.1016/s0140-6736(17)30569-x]

Bailey ZD, Feldman JM, Bassett MT. How structural racism works — racist policies asaroot cause of U.S. racial health
inequities. N Engl JMed. Feb 25, 2021;384(8):768-773. [doi: 10.1056/nejmms2025396]

Warne D, Frizzell LB. American Indian health policy: historical trends and contemporary issues. Am J Public Health. Jun
2014;104(S3):S263-S267. [doi: 10.2105/8jph.2013.301682]

FrerichsL, Bell R, Lich KH, Reuland D, Warne DK. Health insurance coverage among American Indians and Alaska
Natives in the context of the Affordable Care Act. Ethn Health. Jan 10, 2022;27(1):174-189. [doi:
10.1080/13557858.2019.1625873] [Medline: 31181960]

https:/formative.jmir.org/2026/1/e88768 JMIR Form Res 2026 | vol. 10 | e88768 | p. 17

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.jadohealth.2005.02.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16549307&dopt=Abstract
http://dx.doi.org/10.5820/aian.2601.2019.63
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30690702&dopt=Abstract
http://tobaccocontrol.bmj.com/lookup/pmidlookup?view=long&pmid=29459389
http://dx.doi.org/10.1136/tobaccocontrol-2017-053950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29459389&dopt=Abstract
https://europepmc.org/abstract/MED/29546392
http://dx.doi.org/10.1093/ntr/nty048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29546392&dopt=Abstract
https://europepmc.org/abstract/MED/31582956
http://dx.doi.org/10.18332/tid/111397
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31582956&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6521a2
http://dx.doi.org/10.15585/mmwr.mm6521a2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27253754&dopt=Abstract
https://doi.org/10.15585/mmwr.mm7218a1
http://dx.doi.org/10.15585/mmwr.mm7218a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37141154&dopt=Abstract
http://dx.doi.org/10.2105/ajph.2013.301798
http://dx.doi.org/10.1016/j.amepre.2015.05.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26163166&dopt=Abstract
http://dx.doi.org/10.2105/ajph.2013.301609
https://doi.org/10.15585/mmwr.mm6552a1
http://dx.doi.org/10.15585/mmwr.mm6552a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28056007&dopt=Abstract
http://dx.doi.org/10.1080/00952990.2021.1977310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34752715&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6650a2
http://dx.doi.org/10.15585/mmwr.mm6650a2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29267265&dopt=Abstract
https://www.cdc.gov/tobacco-health-equity/collection/aian.html
http://dx.doi.org/10.1080/02791072.2011.628913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22400458&dopt=Abstract
https://europepmc.org/abstract/MED/21306597
http://dx.doi.org/10.1111/j.1360-0443.2011.03391.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21306597&dopt=Abstract
http://dx.doi.org/10.1080/14622200601083426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17365723&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(17)30569-x
http://dx.doi.org/10.1056/nejmms2025396
http://dx.doi.org/10.2105/ajph.2013.301682
http://dx.doi.org/10.1080/13557858.2019.1625873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31181960&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Bricker et al

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

Willging CE, Jaramillo ET, Haozous E, Sommerfeld DH, Verney SP. Macro- and meso-level contextual influences on
health care inequities among American Indian elders. BMC Public Health. Apr 01, 2021;21(1):636-614. [FREE Full text]
[doi: 10.1186/s12889-021-10616-z] [Medline: 33794816]

Jaramillo E, Haozous E, Willging C. Experiences of health insurance among American Indian elders and their health care
providers. JHealth Polit Policy Law. Jun 01, 2022;47(3):351-374. [FREE Full text] [doi: 10.1215/03616878-9626880]
[Medline: 34847224]

King TK, Borrelli B, Black C, Pinto BM, Marcus BH. Minority women and tobacco: implications for smoking cessation
interventions. Ann Behav Med. Sep 1997;19(3):301-313. [doi: 10.1007/bf02892295]

Abroms LC, Lee Westmaas J, Bontemps-Jones J, Ramani R, Méellerson J. A content analysis of popular smartphone apps
for smoking cessation. Am J Prev Med. Dec 2013;45(6):732-736. [EREE Full text] [doi: 10.1016/j.amepre.2013.07.008]
[Medline: 24237915]

Buller DB, Borland R, Bettinghaus EP, Shane JH, Zimmerman DE. Randomized trial of a smartphone mobile application
compared to text messaging to support smoking cessation. Telemed JE Health. Mar 2014;20(3):206-214. [FREE Full text]
[doi: 10.1089/tmj.2013.0169] [Medline: 24350804]

ChenY, Madan J, Welton N, Yahayal, Aveyard P, Bauld L, et al. Effectiveness and cost-effectiveness of computer and
other electronic aids for smoking cessation: a systematic review and network meta-analysis. Health Technol Assess. Oct
2012;16(38):1-205. [FREE Full text] [doi: 10.3310/htal16380]

Abroms L C, Padmanabhan N, Thaweethai L, Phillips T. iPhone apps for smoking cessation: a content analysis. Am J Prev
Med. Mar 2011;40(3):279-285. [FREE Full text] [doi: 10.1016/j.amepre.2010.10.032] [Medline: 21335258]

Harrison R, Flood D, Duce D. Usability of mobile applications: literature review and rationale for a new usability model.
JInteract Sci. 2013;1(1):1. [doi: 10.1186/2194-0827-1-1]

Broderick J, Devine T, Lemerise AJ, Lier S, Harris L. Designing health literate mobile apps. NAM Perspectives. Jan 28,
2014. URL: https://nam.edu/wp-content/uploads/2015/06/Heal thL iterateA pps.pdf [accessed 2026-03-09]

Berg CJ. Internet-based interventions for smoking cessation show inconsistent effects across trials, with only some trials
showing a benefit. Evid Based Nurs. Feb 15, 2011;14(2):47-48. [doi: 10.1136/ebn1135]

Civljak M, Sheikh A, Stead L, Car J. Internet-based interventions for smoking cessation. Cochrane Database Syst Rev. Sep
08, 2010;(9):CD007078. [doi: 10.1002/14651858.CD007078.pub3] [Medline: 20824856]

Graham AL, Cobb NK, Papandonatos GD, Moreno JL, Kang H, Tinkelman DG, et al. A randomized trial of internet and
telephone treatment for smoking cessation. Arch Intern Med. Jan 10, 2011;171(1):46-53. [FREE Full text] [doi:
10.1001/archinternmed.2010.451] [Medline: 21220660]

Hutton HE, Wilson LM, Apelberg BJ, Tang EA, Odelola O, Bass EB, et a. A systematic review of randomized controlled
trials: web-based interventions for smoking cessation among adolescents, college students, and adults. Nicotine Tob Res.
Apr 24, 2011;13(4):227-238. [doi: 10.1093/ntr/ntq252] [Medline: 21350042]

Shahab L, McEwen A. Online support for smoking cessation: a systematic review of the literature. Addiction. Nov 09,
2009;104(11):1792-1804. [doi: 10.1111/j.1360-0443.2009.02710.x] [Medline: 19832783]

Webb T. Addiction. Nov 2009;104(11):1805-1806. [doi: 10.1111/].1360-0443.2009.02751.x] [Medline: 19832784]
Whittaker R, Borland R, Bullen C, Lin RB, McRobbie H, Rodgers A. Mabile phone-based interventions for smoking
cessation. Cochrane Database Syst Rev. Oct 07, 2009;(4):CD006611. [doi: 10.1002/14651858.CD006611.pub2] [Medline:
19821377]

Orr MF, Burduli E, Hirchak KA, Walsh Dotson JA, Young SL, Nelson L, et a. Culturally-tail ored text-messaging intervention
for smoking cessation in rural American Indian communities: rationale, design, and methods. Contemp Clin Trials Commun.
Sep 2019;15:100363-100366. [FREE Full text] [doi: 10.1016/j.conctc.2019.100363] [Medline: 31049463]

Sinicrope PS, Koller KR, Prochaska JJ, Hughes CA, Bock MJ, Decker PA, et al. Social mediaintervention to promote
smoking treatment utilization and cessation among Alaska Native people who smoke: protocol for the Connecting Alaska
Native People to Quit Smoking (CAN Quit) pilot study. IMIR Res Protoc. Nov 22, 2019;8(11):€15155-e15110. [FREE
Full text] [doi: 10.2196/15155] [Medline: 31755867]

Dotson JAW, Nelson LA, Young SL, Buchwald D, Roll J. Use of cell phones and computers for health promotion and
tobacco cessation by American Indian college studentsin Montana. Rural Remote Health. Mar 22, 2017;17(1):4014. [FREE
Full text] [doi: 10.22605/rrh4014] [Medline: 28328231

Bricker JB, Watson NL, Mull KE, Sullivan BM, Heffner JL. Efficacy of smartphone applications for smoking cessation:
arandomized clinical trial. JAMA Intern Med. Nov 01, 2020;180(11):1472-1480. [FREE Full text] [doi:
10.1001/jamainternmed.2020.4055] [Medline: 32955554]

Hayes SC, Levin ME, Plumb-Vilardaga J, Villatte JL, Pistorello J. Acceptance and commitment therapy and contextual
behavioral science: examining the progress of a distinctive model of behavioral and cognitive therapy. Behav Ther. Jun
2013;44(2):180-198. [FREE Full text] [doi: 10.1016/j.beth.2009.08.002] [Medline: 23611068]

Bricker JB, Mull KE, McClure JB, Watson NL, Heffner JL. Improving quit rates of web-delivered interventionsfor smoking
cessation: full-scale randomized trial of WebQuit.org versus Smokefree.gov. Addiction. May 26, 2018;113(5):914-923.
[FREE Full text] [doi: 10.1111/add.14127] [Medline: 29235186]

https:/formative.jmir.org/2026/1/e88768 JMIR Form Res 2026 | vol. 10 | e88768 | p. 18

(page number not for citation purposes)


https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10616-z
http://dx.doi.org/10.1186/s12889-021-10616-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33794816&dopt=Abstract
https://europepmc.org/abstract/MED/34847224
http://dx.doi.org/10.1215/03616878-9626880
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34847224&dopt=Abstract
http://dx.doi.org/10.1007/bf02892295
https://europepmc.org/abstract/MED/24237915
http://dx.doi.org/10.1016/j.amepre.2013.07.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24237915&dopt=Abstract
https://europepmc.org/abstract/MED/24350804
http://dx.doi.org/10.1089/tmj.2013.0169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24350804&dopt=Abstract
https://www.journalslibrary.nihr.ac.uk/hta/HTA16380
http://dx.doi.org/10.3310/hta16380
https://europepmc.org/abstract/MED/21335258
http://dx.doi.org/10.1016/j.amepre.2010.10.032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21335258&dopt=Abstract
http://dx.doi.org/10.1186/2194-0827-1-1
https://nam.edu/wp-content/uploads/2015/06/HealthLiterateApps.pdf
http://dx.doi.org/10.1136/ebn1135
http://dx.doi.org/10.1002/14651858.CD007078.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20824856&dopt=Abstract
https://europepmc.org/abstract/MED/21220660
http://dx.doi.org/10.1001/archinternmed.2010.451
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21220660&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntq252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21350042&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2009.02710.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19832783&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2009.02751.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19832784&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD006611.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19821377&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2451-8654(18)30160-1
http://dx.doi.org/10.1016/j.conctc.2019.100363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31049463&dopt=Abstract
https://www.researchprotocols.org/2019/11/e15155/
https://www.researchprotocols.org/2019/11/e15155/
http://dx.doi.org/10.2196/15155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31755867&dopt=Abstract
https://www.rrh.org.au/articles/subviewnew.asp?ArticleID=4014
https://www.rrh.org.au/articles/subviewnew.asp?ArticleID=4014
http://dx.doi.org/10.22605/rrh4014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28328231&dopt=Abstract
https://europepmc.org/abstract/MED/32955554
http://dx.doi.org/10.1001/jamainternmed.2020.4055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32955554&dopt=Abstract
https://europepmc.org/abstract/MED/23611068
http://dx.doi.org/10.1016/j.beth.2009.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23611068&dopt=Abstract
https://europepmc.org/abstract/MED/29235186
http://dx.doi.org/10.1111/add.14127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29235186&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Bricker et al

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

O'Connor M, Whelan R, Bricker J, McHugh L. Randomized controlled trial of a smartphone application as an adjunct to
acceptance and commitment therapy for smoking cessation. Behav Ther. Jan 2020;51(1):162-177. [doi:
10.1016/j.beth.2019.06.003] [Medline: 32005334]

Bricker JB, Bush T, Zbikowski SM, Mercer LD, Heffner JL. Randomized trial of telephone-delivered acceptance and
commitment therapy versus cognitive behavioral therapy for smoking cessation: a pilot study. Nicotine Tob Res. Nov 16,
2014;16(11):1446-1454. [FREE Full text] [doi: 10.1093/ntr/ntul02] [Medline: 24935757)

Bricker JB, Mull KE, Kientz JA, Vilardaga R, Mercer LD, AkiokaKJ, et al. Randomized, controlled pilot tria of asmartphone
app for smoking cessation using acceptance and commitment therapy. Drug Alcohol Depend. Oct 01, 2014;143:87-94.
[doi: 10.1016/j.drugal cdep.2014.07.006] [Medline: 25085225]

Santiago-TorresM, Mull K, Sullivan B, Kwon D, Nez Henderson P, Nelson L, et al. Efficacy and utilization of smartphone
applications for smoking cessation among American Indians and Alaska Natives: results from the iCanQuit trial. Nicotine
Tob Res. Mar 01, 2022;24(4):544-554. [EREE Full text] [doi: 10.1093/ntr/ntab213] [Medline: 34644389]

Israel BA, Parker EA, Becker AB, Allen AJ. Critical issues in developing and following community based participatory
research principles. In: Minkler M, Wallerstein N, editors. Community-Based Participatory Research for Health. San
Francisco, CA. Jossey-Bass; 2003:47-66.

Terry G, Hayfield N, Clarke V, Braun V. Thematic analysis. In: The SAGE Handbook of Qualitative Research in psychology.
London, UK. SAGE Publications Ltd; 2017:17-36.

Medicineways: traditional healers and healing. National Library of Medicine. URL: https://www.nlm.nih.gov/nativevoices/
exhibition/healing-ways/medicine-ways/medicine-wheel .html [accessed 2026-03-09]

Johnson KM, Lando HA, Schmid LS, Solberg L1. The GAINS project: outcome of smoking cessation strategiesin four
urban Native American clinics. Giving American Indians no-smoking strategies. Addict Behav. Mar 1997;22(2):207-218.
[doi: 10.1016/s0306-4603(96)00015-9] [Medline: 9113215]

Smith SS, Rouse LM, Caskey M, Fossum J, Strickland R, Culhane JK, et al. Culturally-tailored smoking cessation for adult
American Indian smokers: aclinical trial. Couns Psychol. Aug 01, 2014;42(6):852-886. [FREE Full text] [doi:
10.1177/0011000014542601] [Medline: 26973352]

Choi WS, Beebe LA, Nazir N, Kaur B, Hopkins M, Tdlawyma M, et a. All nations breath of life: a randomized trial of
smoking cessation for American Indians. Am J Prev Med. Nov 2016;51(5):743-751. [FREE Full text] [doi:
10.1016/j.amepre.2016.05.021] [Medline: 27436332]

Dignan MB, Jones K, Burhansstipanov L, Ahamed SI, Krebs LU, Williams D, et al. A randomized trial to reduce smoking
among American Indiansin South Dakota: the walking forward study. Contemp Clin Trials. Jun 2019;81:28-33. [doi:
10.1016/j.cct.2019.04.007] [Medline: 30986536]

Cooley C, Pickner W, Widome R, Jennings D, Stately A, Cole A, et al. American Indian perspectives on culturally aligning
adigital smoking cessation resource. Nicotine Tob Res. Jan 01, 2024;26(1):39-45. [doi: 10.1093/ntr/ntad142] [Medline:
37535663]

Clinical Practice Guideline Treating Tobacco UseDependence 2008 Update Panel, Liaisons, Staff. A clinical practice
guidelinefor treating tobacco use and dependence: 2008 update. A U.S. Public Health Service report. Am JPrev Med. Aug
2008;35(2):158-176. [FREE Full text] [doi: 10.1016/j.amepre.2008.04.009] [Medline: 18617085]

LaDonnaK, Artino AJ, Bamer D. Beyond the guise of saturation: rigor and qualitative interview data. J Grad Med Educ.
2021;13(5):607-611. [doi: 10.4300/jgme-d-21-00752.1]

Malterud K, Siersma VD, Guassora AD. Sample size in qualitative interview studies: guided by information power. Qual
Health Res. Nov 2016;26(13):1753-1760. [doi: 10.1177/1049732315617444] [Medline: 26613970]

Abbreviations

ACT: acceptance and commitment therapy

Al: American Indian

AN: AlaskaNative

CAB: community advisory board

CBPR: community-based participatory research
FAQ: freguently asked questions

HIPAA: Health Insurance Portability and Accountability Act
NCI: Nationa Cancer Institute

OR: oddsratio

RCT: randomized controlled trial

USCPG: USClinical Practice Guidelines

https:/formative.jmir.org/2026/1/e88768 JMIR Form Res 2026 | vol. 10 | e88768 | p. 19

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.beth.2019.06.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32005334&dopt=Abstract
https://europepmc.org/abstract/MED/24935757
http://dx.doi.org/10.1093/ntr/ntu102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24935757&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2014.07.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25085225&dopt=Abstract
https://europepmc.org/abstract/MED/34644389
http://dx.doi.org/10.1093/ntr/ntab213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34644389&dopt=Abstract
https://www.nlm.nih.gov/nativevoices/exhibition/healing-ways/medicine-ways/medicine-wheel.html
https://www.nlm.nih.gov/nativevoices/exhibition/healing-ways/medicine-ways/medicine-wheel.html
http://dx.doi.org/10.1016/s0306-4603(96)00015-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9113215&dopt=Abstract
https://europepmc.org/abstract/MED/26973352
http://dx.doi.org/10.1177/0011000014542601
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26973352&dopt=Abstract
https://europepmc.org/abstract/MED/27436332
http://dx.doi.org/10.1016/j.amepre.2016.05.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27436332&dopt=Abstract
http://dx.doi.org/10.1016/j.cct.2019.04.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30986536&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntad142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37535663&dopt=Abstract
https://europepmc.org/abstract/MED/18617085
http://dx.doi.org/10.1016/j.amepre.2008.04.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18617085&dopt=Abstract
http://dx.doi.org/10.4300/jgme-d-21-00752.1
http://dx.doi.org/10.1177/1049732315617444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26613970&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Bricker et al

Edited by J Sarvestan; submitted 01.Dec.2025; peer-reviewed by A Eisingerich; comments to author 05.Jan.2026; revised version
received 06.Feb.2026; accepted 16.Feb.2026; published 24.Mar.2026

Please cite as:

Bricker JB, Santiago-Torres M, Sullivan BM, Mull KE, Clark HW, Fogel CA, Hwang SB, Keith AR, Kornacki C, Afraid of
Lightning-Craddock T, Martinez SA, Seneca DS, Sanford CM, Terry C, Wilcox S, Nelson L, Henderson PN

Development of a Culturally Adapted Smartphone App (IndigeQuit) Designed to Help American Indian and Alaska Native People
Quit Commercial Cigarettes: User-Centered Mixed Methods Study

JMIR Form Res 2026; 10: 88768

URL: https://formative.jmir.org/2026/1/e88768

doi: 10.2196/88768

PMID:

©Jonathan B Bricker, Margarita Santiago-Torres, Brianna M Sullivan, Kristin E Mull, Hershel W Clark, Camille A Fogel, Soo
Bin Hwang, Alison R Keith, Chase Kornacki, Trivia Afraid of Lightning-Craddock, Sydney A Martinez, Dean S Seneca, Crystal
M Stanford, Christeine Terry, SierraL Wilcox, Lonnie Nelson, Patricia Nez Henderson. Originally published in IMIR Formative
Research (https://formative,jmir.org), 24.Mar.2026. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The
complete bibliographic information, alink to the original publication on https://formative.jmir.org, as well as this copyright and
license information must be included.

https:/formative.jmir.org/2026/1/e88768 JMIR Form Res 2026 | vol. 10 | e88768 | p. 20
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2026/1/e88768
http://dx.doi.org/10.2196/88768
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

