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1.0 GENERAL INFORMATION

This document is a clinical research protocol and the described study will be conducted in compliance with the IRB
approved protocol, associated Federal regulations and all applicable IRB requirements.

Rationale: In the US, 15% to 54% of cancer patients are cigarette smokers at the time of their diagnosis. Unfortunately, up
to 80% of smokers with cancer continue to smoke after their diagnosis. Persistent smoking after a cancer diagnosis leads to
worse clinical outcomes including decreased treatment effectiveness, increased risk of disease recurrence, increased risk of
developing second cancers, and higher mortality rates. The National Comprehensive Cancer Network (NCCN) recommends
that every cancer patient who smokes be offered an evidence-based cessation intervention. However, limited access to
effective tobacco cessation interventions is a key barrier for promoting cessation in the context of cancer care. Needed now
is a method for all smokers with cancer to access effective and low-cost interventions designed to help this special
population stop smoking. A smartphone application (“app”) could address the access need by providing a widely available
tobacco intervention targeted for cancer patients. Apps have potentially high population level reach to cancer patients —
especially given that over three quarters (76%) of all smokers own smartphones. Despite their high potential value, there is
no evidence about: (1) the effectiveness of smartphone apps targeted to cancer patients who smoke and (2) why these
apps would be effective. Also unexplored is who is most likely to benefit from smartphone apps targeted to cancer patients
who smoke. We recently developed the first known smartphone app (called “Quit2Heal”) specifically designed to help
cancer patients quit smoking.

Objectives: Building on these knowledge gaps and encouraging results, this application proposes to conduct a fully powered
randomized controlled trial of Quit2Heal (n = 211) versus QuitGuide (n = 211), in order to determine whether: (1) Quit2Heal
has significantly higher biochemically verified 30-day point prevalence smoking cessation at 12 months post-randomization
relative to QuitGuide, and (2) Quit2Heal’s (but not QuitGuide’s) 12-month smoking cessation outcome is significantly
mediated by improvements in cancer-related shame, stigma, depression, anxiety, and knowledge about consequences of
smoking vs. quitting after cancer diagnosis. The project will also explore whether these baseline factors moderate the
cessation outcome: (a) cancer type, (b) stage of cancer, (c) time since diagnosis, (d) demographics, (e) having a
partner/spouse who smokes, (f) whether participant was advised to quit by oncologist, and (g) recruitment source. If the
aims are achieved, this project will advance scientific knowledge about the effectiveness of apps for helping cancer patients
quit smoking. Positive results would provide an effective and highly accessible public health intervention for cancer
patients.

Phase: Phase Ill RCT.

Methods: Randomized controlled trial of Quit2Heal (n = 211) versus QuitGuide (n = 211) with 12-month follow-up.

1.1 Protocol Title
Randomized Trial of a Smartphone Application to Help Cancer Patients Stop Smoking (Quit2Heal)

1.2 Sponsor Information
NCI, NIH

1.3 Investigator Information
Jonathan Bricker, PhD, Full Member, Fred Hutchinson Cancer Research Center

1.4 Consultants for the Study

Consultant Institutional Affiliation Expertise

Jesse Dallery, Ph.D. University of Florida Remote biochemical confirmation of smoking cessation

2.0 INTRODUCTION TO THE PROTOCOL

2.1 Introduction

2.1.1 Cigarette Smoking in Cancer Patients

Cancer patients who smoke are a significant population in need of cessation intervention. In the US, 15% to 54% of cancer
patients are cigarette smokers at the time of their diagnosis [1-4]. Compared to patients who quit smoking after their
diagnosis, cancer patients who remain smokers have worse treatment outcomes including: 2 to 4 times higher risk of
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nonresponse to radiation [7-9], decreased efficacy and tolerance of chemotherapy [10, 11], and 2 to 3.5 times higher risk of
postoperative complications such as necrosis, infections, and fistulas [12]. Regardless of the initial cancer type, patients
who continue to smoke after diagnosis have 1.5 to 4 times higher risk of second primary cancers (e.g., oral/pharyngeal,
esophageal, stomach, lung) [13, 14]. Finally, the mortality rate among cancer patients who continue smoking is 1.3 to 2.4
times higher across all cancer types [7, 15, 16]. By contrast, quitting smoking after a cancer diagnosis dramatically reduces
the risk of poor treatment outcomes [7-12, 31] and of a second primary cancer [13, 14], and it lowers rates of cancer-
related mortality [7, 15, 16]. Unfortunately, up to 80% of smokers with cancer continue to smoke after their diagnosis [2, 5,
6]. Moreover,15-25% of those who do quit after a cancer diagnosis will return to smoking within 12 months [4, 33, 34]. In
sum, there is enormous need for efficacious smoking cessation interventions tailored to meet the needs of cancer patients.

2.1.2 Barriers to Cessation Treatments

Limited access to effective tobacco cessation interventions is a critical barrier for promoting cessation in the context of
cancer care. Only 39% of oncologists routinely provide tobacco cessation treatment to patients or at least refer them to a
tobacco treatment program [18]. For example, among 62 National Cancer Institute (NCl)-designated cancer centers
surveyed in 2009, only 53% identify patients who use tobacco [19] and only 20% identified have a staff person dedicated to
providing tobacco treatment services [19]. Barriers to having access to tobacco treatment include lack of insurance
coverage, lack of clinical staff training and time, and lack of systems for universal assessment, referral, and integration of
cessation service into routine cancer care [18, 19].

2.1.3 Smartphone Apps for Smoking Cessation

One method for all smokers with cancer to access effective and low-cost smoking cessation treatment is via smartphone-
based smoking cessation software applications (“apps”) [38-40]. Regarding access, apps require no provider training or
reimbursement for smoking cessation, they do not require integration into complex hospital systems (e.g., can be freely
accessed on an app store), and they are available anytime at arm’s reach, at the convenience of the patient [18, 19]. The
reach of smoking cessation apps is climbing rapidly, greatly aided by the growing ownership of smartphones: 81% of US
adults own smartphones, 72% for those with high school or less education, 71% for $30,000 or less income, and 66% for
those ages 55-75 [51]. The greatest smartphone ownership growth rate has been among US adults age 55 and over [52].
And there are now over 500 smoking cessation apps available in the US [38]. Cessation apps are downloaded to
smartphones in the US about 2 million times per year [53], and they are showing solid promise among the general
population of smokers [59]. A four-country trial (N = 684) showed that an app combining teaching quitting options with
supportive and motivational messages and a quitting benefits tracker was over two times more effective than an
informational cessation app without these features (10.2% quit rate vs. 4.8% quit rate; RR= 2.02; 95% Cl: 1.08, 3.81) [60].
Building on the rigor of the prior research on apps for the general population of smokers, a targeted intervention can
address unique processes that impede cessation among cancer patients.

2.1.4 Conceptual Model for Smoking Cessation for Cancer Patients
Figure 1. Conceptual model of smoking cessation intervention targeted for cancer patients.

Moderators
Cancer type
Cancer stage

RS Targeted Mediators
'Y Shame

Time since diagnosis Targeted vs. Stigma .
Demographics Mon-Targeted Depression . _F‘Flm?!i DUECDTUE
Partner smoking cessation Anxiety Smoking Cessation
Advised to quit intervention Knowledge

Recruitment source

Our conceptual model of a smoking cessation intervention for cancer patients (Figure 1) posits that the intervention can
impact cessation through five hypothesized processes: (1) shame about being a cancer patient who smokes, (2) cancer
stigma (i.e., feeling socially rejected for causing one’s cancer [22]), (3) depression [23, 61], (4) anxiety [23, 24], and (5) lack
of knowledge about the consequences of continued smoking vs. quitting following a cancer diagnosis [62-64]. These
processes have predicted smoking frequency [22, 24, 61], cessation [22-24], and relapse in cancer patients [23]. They serve
as strong barriers to seeking help for smoking cessation [26]. Compared to smokers without cancer, smokers with cancer
are more likely to be depressed and have generalized anxiety that can interfere with their willingness to seek cessation
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treatment, make quit attempts, and persist at trying to quit smoking [27, 28, 65]. A common fatalistic belief of depressed
cancer patients who smoke is “the damage is already done,” which may impede cessation attempts [29]. Most unique to
cancer patients who smoke, one study demonstrated that those who reported higher levels of shame and stigma were less
likely to engage in a smoking cessation intervention or make efforts to quit smoking. By believing thoughts like “I did this to
myself,” cancer patients may be less likely to engage and persist in quitting smoking [66, 67]. Cancer patients who feel
shame about being smokers and stigmatized about having cancer are also more likely to misreport their smoking status and
avoid seeking support from health care providers [65, 67-70]. They may fear that their physicians will not provide them
needed cancer treatment if they remain smokers, so they hide their smoking status [26, 65, 71, 72]. Lack of knowledge
about consequences of continued smoking vs. quitting following a cancer diagnosis has predicted a lower likelihood of
quitting whereas increases in this knowledge is associated with a higher likelihood of quitting [62-64].

2.2 Preclinical Data

Dr. Bricker obtained philanthropic pilot funding from the CVS Health Foundation to modify his smartphone app for smoking
cessation in the general population for cancer patients. After developing the tailored content using provider, patient, and
caregiver interviews, empirical studies, user-centered research, and prototype testing, we conducted a diary study to obtain
ongoing feedback on users’ interactions with Quit2Heal, its design, and content. We conducted a single arm 7-day diary
study of the program with 5 adult smokers currently receiving cancer treatment who had varying levels of technical ability
and confidence in quitting smoking. All five participants completed: (1) a 30-minute onboarding session, (2) seven nights of
a 10-minute survey with closed and open-ended questions about their experience of the app that day, (3) a 10-minute call
on day four to discuss their open-ended impressions of the app so far, and (4) a 45-minute exit interview about their overall
experience and the usability of the app. All participants rated the app as highly useful overall, were very satisfied overall,
and would recommend the app to other cancer patients who smoke. The only major problem area was they were not clear
where to start the app’s program. Our remedies included: (1) adding an introduction with screen shots showing how to
begin the program and (2) greying out the sections that come later in the program until they become available. After minor
usability concerns were remedied, the final version of Quit2Heal was ready for testing in the pilot RCT.

2.3 Clinical Data to Date
The positive results of the beta testing led us to conduct a two-arm pilot RCT comparing Quit2Heal (n = 29) with NCI’s
QuitGuide app (n = 30). The pilot RCT design was very feasible with 92% two-month follow-up.

2.3.1 Quit2Heal Pilot RCT Data

Based on our successful methods for national recruitment of general population smokers [83], we developed targeted
Facebook ads for nationally recruiting cancer patients currently in treatment, with ongoing monitoring and adjustment of
ads based on recruitment yield. We also recruited from two cancer clinic sites (Fred Hutchinson Cancer Research Center
and Memorial Sloan Kettering Cancer Center) and their affiliated clinics. (See C.4.2 for more detail our recruitment
methods.) These efforts yielded 774 participants screened, 174 eligible (primarily ineligibility reason was cancer diagnosed
more than a year ago or not currently receiving cancer treatment), 94 consented, and 59 randomized (36 from Facebook, 3
from other social media (e.g., Craigslist), 1 from a TV news segment, 19 from cancer care clinics). We used randomly
permuted block randomization, stratified by heaviness of smoking index (score > 4 [84]), confidence in being smoke-free
>70 (on a 0 to 100 scale), and recruitment method (i.e., clinical vs. social media). The two conditions were balanced at
baseline on all measured characteristics (all p-values > .05). Participants were mean age 45.2 (12% age 65 and older,
consistent with US population of smokers [85, 86]), 25% male, 22% minority, and 29% high school or less education. The
most common primary cancer diagnoses were lung (36%) and breast (17%). The most common stages of cancer were stage
1 (36%) and stage 2 (30%). Regarding smoking characteristics, 51% of the sample had high nicotine dependence (i.e., FTND
score 26 [87]) and 56% smoked more than a half pack of cigarettes per day. The characteristics of this sample are very
similar to those of other digital health intervention trials [88-90]. To maximize outcome data completion, we followed our
team’s successful protocol [83]: four sequential survey modalities (first Web, followed by phone, mail, and postcard).
Participants received $25 for submitting their responses, and received an additional $10 bonus for completing the Web
survey within 24 hours. The achieved outcome survey completion rate of 92% (54/59) provided confidence in the follow-up
survey methods. The data retention rate did not differ between study arms (p = .15). Given the pilot budget, cessation data
were self-reported. The satisfaction, cessation, and process results were more promising for Quit2Heal than for QuitGuide

(Table 1). Compared to QuitGuide participants, Quit2Heal participants: (1) were more satisfied with their assigned app
(90% vs. 65%; p =.047), (2) were more likely to report that their assigned app was made for someone like them (86% vs.
62%; p = .04), and (3) opened their app more times during the two-month trial period, although this was not statistically
significant [M = 10.0 (SD = 14.40) vs. 6.1 (SD = 5.3); p =.33]. The self-reported 30-day point prevalence quit rate for those
who completed the two-month follow-up was 20% for Quit2Heal vs. 7% for QuitGuide (OR = 5.16; 95% Cl: 0.71, 37.29; p
=.10). Supporting our conceptual model (See Figure 1), from baseline to the two-month follow-up, Quit2Heal participants
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showed descriptively greater improvement in internalized shame, cancer stigma, depression, anxiety, and knowledge about
consequences of smoking vs. quitting—though none of these changes were significant (all p > .05).

Table 1. Quit2Heal RCT primary and secondary outcomes

Quit Guide Quit2Heal

n Summary n Summary p value?
Utilization, mean (SD)
Number of times app opened ¢ 25 6.1(5.3) 27 10.0 (14.4) .33
Participant acceptability, % (n)
Satisfied overall 26 | 65% (17) 21 | 90% (19) .047
Recommend to friend 28 57% (16) 23 74% (17) .21
App was made for someone like me 26 62% (16) 21 86% (18) .04
Smoking outcomes at 2 months, % (n)
30-day quit rate, complete case 29 7% (2) 25 20% (5) .10
30-day quit rate, missing=smoking 30 | 7% (2) 29 17% (5) .17
Process indicators, mean (SD)
Change in cancer-related shame 29 0.2 (3.5) 25 -0.5 (4.7) .27
Change in cancer-related stigma 29 | -1.3(8.8) 24 -3.0(9.9) .48
Change in depression score 27 | -0.9 (6.5) 24 -3.5(5.0) .38
Change in anxiety score 28 | 0.0(5.6) 25 -2.8 (6.8) .56

Building on these promising results, we will conduct a fully-powered two-arm randomized controlled trial comparing
Quit2Heal (n = 211) to QuitGuide (n = 211) with a 12-month follow-up, biochemically-validated main outcome of smoking
cessation. We will use randomly permuted block randomization, stratified by heaviness of smoking index (score > 4 [84]),
confidence in being smoke-free >70 (on a 0 to 100 scale), and recruitment method (i.e., clinical vs. social media).
Moderators will be measured at baseline, mediators at 3 and 6 months post randomization, and cessation outcomes at 3, 6,
and 12 months post randomization.

2.3.2 Study Objectives
Study Objectives: Conduct a randomized controlled trial of Quit2Heal (n = 211) versus QuitGuide (n = 211), in order to
determine whether:

Objective 1. Quit2Heal has significantly higher biochemically verified 30-day point prevalence smoking cessation at
12 months post-randomization relative to QuitGuide.

Objective 2. Quit2Heal’s (but not QuitGuide’s) 12-month smoking cessation outcome is significantly mediated by
improvements in cancer-related shame, stigma, depression, anxiety, and knowledge about consequences of smoking vs.
quitting after cancer diagnosis.

Exploratory Objective: Explore whether these baseline factors moderate the cessation outcome: (a) cancer type,
(b) stage of cancer, (c) time since diagnosis, (d) demographics, (e) having a partner/spouse who smokes, (f) whether
participant was advised to quit by oncologist, and (g) recruitment source.

Impact: If the aims are achieved, this project will advance scientific knowledge about the effectiveness of apps for helping
cancer patients quit smoking. Positive results would provide an effective and highly accessible public health intervention for
cancer patients.

Sections on Study Agent, Dose Rationale, and Other Agents have been removed as not relevant since this is not a drug trial.

2.4 Risks/Benefits
2.4.1 Potential Risks.
The main risk to participation in this study is breach of confidentiality.

A breach of confidentiality could possibly occur if, for example, an unauthorized person accesses the study’s database
records, app analytics database, and/or study hard copy records, or if telephone survey conversations are accidentally
overheard by someone who does not know the participant smokes or is taking part in a smoking cessation study. Also,
some participants might feel emotional upset during their assigned intervention or embarrassment when talking about
their smoking during the telephone surveys. Finally, some smokers making quit attempts may experience some short-term
discomfort associated with nicotine withdrawal.
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Participants will be fully apprised of all anticipated risks in the informed consent and other intervention materials, and will
have the option to opt out of the trial at any time.

2.4.2 Protection Against Risk

Protection against breach of confidentiality. Our research group uses the following confidentiality procedures: All data
records are stored in secured servers or in locked file cabinets inside locked (limited access) rooms in our secured building.
Completed paper surveys have no identifying information other than the participant’s unique Study ID number. Access to
paper and electronic study data and records, and to the link between participant names and Study ID numbers, is restricted
to a limited number of need-to-know study personnel, and data may not be taken off the premises for any purpose. Users
have no access to project computers unless they have a domain (network) account. All users must change passwords every
120 days.

Once randomized, participants in each treatment group will have access to their assigned intervention application
downloaded to their smartphone. Both interventions will be accessed via password-protected login any time after
randomization. The analytics databases for both apps (which automatically record their utilization of the app) will be
located on a Microsoft Azure server that is integrated into the Center network and is protected by a firewall. The analytics
database firewall permits no access to the server at all from outside the Fred Hutch, except through the database server
port using a secure, encrypted channel. Each app will inform participants: (1) we are recording their utilization of their
assigned app only for research purposes, (2) where their utilization data is stored and how it is transmitted, and (3) the
nature of the data encryption.

The study management database will be located on a server integrated into the Center network and protected by a firewall.
The study management database firewall similarly permits no access to the server at all from outside the Center, except
through the database server port using a secure, encrypted channel. The research group places additional restrictions,
through DBMS software, on which data items users may view and the kinds of activities they are permitted. These
permissions are based strictly on each staff member’s need to see and use the data. No staff member will be able to access
the data by default. The database administrators maintain a rigorous system of backups of the database and web servers.

Study participants will be recruited using a publicly accessible web site running on the Apache web server on a Linux
operating system. Internal servers are made available outside the Fred Hutch firewall directly via specific firewall
allowances to connect to specific resources. After indicating interest in the study, participants will complete online surveys
via HTTPS using Transport Layer Security (TLS). Employment of the TLS protocol will prevent anyone from intercepting data
passed between the end user’s web browser and the web server. All connections to the enrollment website will be via
HTTPS using Transport Layer Security (TLS).

Surveys are implemented using a secure, metadata-driven system designed and tested by our software development team,
which has been in use for the past ten years for other research studies in which participants enter information about
themselves. Surveys are hosted on a Web site running on the Apacheweb server on a Linux operating system. Study
participants who complete these online surveys will only have access to data that they have entered on in-process surveys.
Participants may access partially completed surveys via a participant-specific link provided by email and entry of the
participant’s birthdate. Once surveys are complete, the data are inaccessible from the web site. Participants and others
will be prevented from accessing any other data on the Web server by a number of operating system, web server, and
application controls. Users will connect to the web site to complete the surveys via HTTPS using Transport Layer Security
(TLS). Employment of the TLS protocol will prevent anyone from intercepting data passed between the end user’s web
browser and the web server.

Protection Against Emotional Upset or Embarrassment. If participants feel uncomfortable answering research questions or
participating in their assigned intervention they will be able to skip any assessment items that they are not comfortable
answering. Participation during the intervention will also be voluntary. Participants may choose not to participate in any
components of their assigned intervention which make them feel uncomfortable. All participants will have the option of
contacting via email the PI, Dr. Bricker, a Licensed Clinical Psychologist with the experience and expertise to responding
effectively to potential adverse emotional reactions. He will plan to respond within 24 hours. If a referral to treatment is
needed, he is acquainted with appropriate referral facilities and processes of identifying treatment available throughout the
United States. These will include referral to local mental health resources listed on the websites of the American Psychology
Association (www.apa.org), Anxiety and Depression Association of America (www.adaa.org), and the Association for
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Behavioral and Cognitive Therapies (www.abct.org). Listings of these resources will also be provided on the study
recruitment website.

Protection Against Discomfort of Nicotine Withdrawal. Participants who quit smoking may experience some discomfort
associated nicotine withdrawal. Participants will also be fully informed of the symptoms of nicotine withdrawal during the
informed consent process. Interventions in both treatment groups provide strategies designed to cope more effectively
with symptoms of nicotine withdrawal. Finally, each app in the study provides participants information on
pharmacotherapy for smoking cessation (e.g., nicotine patch) and how to obtain these medications.

Reporting Breaches and Complaints. Taken together, these measures will minimize risks to study participants. However,
should a breach/complaint occur, or if a participant is not pleased with any of the surveys or with the study’s procedures,
the study’s scientific staff will attempt to address the concerns. The breach/complaint will be reported to the IRB office, and
the participant will be referred to the Fred Hutch IRO Director.

2.4.3 Potential Benefits of the Proposed Research to Research Participants and Others

Successfully assisting cancer patients who smoke to quit would have significant positive benefits to their health. Overall,
participants assigned to either of the two interventions have the potential to benefit by quitting smoking and the potential
short- and long-term health benefits of quitting during and after cancer treatment. We believe the low risks and non-
invasive nature of the proposed research are greatly outweighed by the potential benefits to participants and others.

2.4.4 Knowledge to be Gained

Our Quit2Heal project has potential to develop an effective, resource-sensitive intervention for smoking cessation in cancer
patients that overcomes access barriers and can be integrated into routine care. This innovative project will advance
scientific knowledge about the effectiveness of apps for helping cancer patients quit smoking, and positive results would
provide a highly accessible public health intervention for cancer patients. Given the low and reasonable risks to
participants, we believe the potential benefits and knowledge to be gained outweigh the risks.

3.0 OVERVIEW OF CLINICAL TRIAL

3.1 Study Objectives
3.1.1 Primary Objective
e The primary objective is to conduct a randomized controlled trial of Quit2Heal (n = 211) versus
QuitGuide (n = 211), in order to determine whether Quit2Heal provides higher quit rates than
QuitGuide.

3.1.2 Primary Endpoint
e The primary endpoint is 30-day biochemically confirmed cigarette smoking cessation at 12 months after
randomization.

3.13 Secondary Endpoints
e The first secondary endpoint is 30-day biochemically confirmed cigarette smoking cessation at 3 months
after randomization.
e The second secondary endpoint is 30-day biochemically confirmed cigarette smoking cessation at 6
months after randomization.

3.14 Secondary Objectives
e One secondary objective is to determine whether Quit2Heal’s (but not QuitGuide’s) 12-month smoking

cessation outcome is significantly mediated by improvements in cancer-related shame, stigma,
depression, anxiety, and knowledge about consequences of smoking vs. quitting after cancer diagnosis.
e An additional objective is to explore whether these baseline factors moderate the cessation outcome:
(a) cancer type, (b) stage of cancer, (c) time since diagnosis, (d) demographics, (e) having a
partner/spouse who smokes, (f) whether participant was advised to quit by oncologist, and (g)
recruitment source. Mediators will be assessed by responses to the surveys listed in Appendix B.
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3.2 Study Population

We aim to recruit 422 adult male and female cancer patients who smoke and want to quit. Participants will be recruited
nationally through social media from Fred Hutch and ACS, and from clinic fliers posted in SCCA and mailed to eligible MSK
patients by study staff at MSK.

Inclusion of Women & Minorities. Women and minorities will be recruited. Recruitment and eligibility screening methods
are designed to achieve a broad representation of adult smokers that is 70% female and 30% minority race/ethnicity. If
there is not adequate recruitment of minorities or women into the study, targeted recruitment strategies will be taken to
improve recruitment (e.g., specifying on advertisements).

3.3 Study Design
We will conduct a fully-powered two-arm parallel randomized controlled trial comparing Quit2Heal to QuitGuide. We will
use randomly permuted block randomization, stratified by heaviness of smoking index (score > 4 [84]), confidence in being
smoke-free >70 (on a 0 to 100 scale), and recruitment method (i.e., clinical vs. social media). Moderators will be measured
at baseline, mediators at 3 and 6 months post randomization, and cessation outcomes at 3, 6, and 12 months post
randomization.
3.3.1 Primary Endpoint
The primary endpoint is 30-day biochemically confirmed cigarette smoking cessation at 12 months
after randomization.
3.3.2 Secondary Endpoint
Secondary endpoints are 30-day biochemically confirmed cigarette smoking cessation at 3 and 6
months after randomization.

3.4 Estimated Accrual: 422 participants

3.5 Name of Sponsor/Funding Source: NCI, NIH R0O1CA253975

4.0 SAFETY CONSIDERATIONS

4.1 Stopping Rules

4.1.1 Stopping Rules for the Individual Participant

We have an established protocol in place with a referral policy for the clinical management of these participants with active
suicidal/homicidal ideation. If patients contact the study email or use the ‘Ask Nancy’ Quit2Heal intervention app feature
and report suicidal/homicidal ideation, study staff will immediately notify Dr. Bricker, who will contact the patients within
24 hours. He is acquainted with appropriate referral facilities and processes of identifying treatment available throughout
the United States. These will include referral to local mental health resources listed on the websites of the American
Psychology Association (www.apa.org), Anxiety and Depression Association of America (www.adaa.org), and the
Association for Behavioral and Cognitive Therapies (www.abct.org).

4.1.2 Stopping Rules for the Specific Study

Were the Fred Hutch’s IRB or Clinical Trial’s Office to issue a temporary or permanent suspension of the trial, the Principal
Investigator will comply and immediately contact the trial’s project officer. A Data Safety Monitoring Board will not be
required since this is a minimal risk behavioral intervention.

Outside of the IRB or CTO’s suspension decisions, there are no formal stopping rules including statistical and administrative
procedures for early termination, because this is a remote, digital intervention for behavior change. Including such rules in
this type of trial would yield a study that was inconclusive about the risks versus benefits of the treatments.

5.0 SUBIJECT ELIGIBLITY
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5.1 Inclusion Criteria

5.1.1 Demographic Criteria
(1) age 18 or older;

5.1.2 Cancer-Related Criteria
(2) diagnosed with cancer within the past 24 months or currently receiving or planning to receive cancer treatment in the
next 3 months;

5.1.3 Smoking Criteria
(3) smoked a cigarette (even a puff) in the past 30 days;
(4) interested in learning skills to quit smoking;

5.1.4 Treatment Accessibility Criteria

(5) willing to be randomly assigned to either smartphone application;

(6) live in the United States and will remain in the US for the next 12 months;
(7) have at least daily access to their own smartphone;

(8) know how to download a smartphone application;

(9) be willing and able to read English;

—_ ==

5.1.5 Other Criteria

(10) not currently (i.e., within past 30 days) using other smoking cessation interventions;
(11) have never participated in our prior research trials;

(12) have never used the NCI’s QuitGuide app;

(13) being willing to complete a follow-up survey at 3, 6, and 12 months post-randomization;
(14) providing email, phone number(s), and mailing address.

5.2 Exclusion Criteria

(1) currently (i.e., within past 30 days) using other smoking cessation interventions;

(2) has participated in our prior research trials;

(3) has used the NCI’s QuitGuide app;

(4) not willing to complete a follow-up survey at 3, 6, and 12 months post-randomization;
(5) not providing email, phone number(s), and mailing address.

Participants not eligible for the study will be given the smokefree.gov website and 800-QUIT-NOW to reach their state’s
quitline.

6.0 SUBIJECT REGISTRATION

For this trial, we will the follow the Quit2Heal pilot RCT registration process, which was based on our successful WebQuit
RO1 protocol [83]. We will use our recruitment website to provide information about the study, FAQs, a brief video
describing the study, information about the study team and Fred Hutchinson Cancer Research Center (Fred Hutch), and a
secured portal to the informed consent form, screening survey, baseline survey, and to enroll into the trial. Participants will
be referred to the recruitment website through nationwide social media (primarily Facebook Ads) and two US cancer
centers (Memorial Sloan Kettering, Seattle Cancer Care Alliance/Fred Hutch, and their affiliated clinics). In smoking
cessation RCTs we have conducted since 2010, and in the Quit2Heal pilot RCT of cancer patients, we have successfully
recruited study participants via Facebook Ads and other social media ads. Collaborating with the Fred Hutch
Communications Department, we will design social media ads (e.g., Facebook Ads) for referring potential participants to the
recruitment website. Recruitment from the two cancer centers will be via their clinic fliers, brochures, waiting room
television screen ticker-tape messages, and emailing the study flyer to their current cancer patients who smoke (identified
through the Electronic Medical Record). In 2018, there were 5,569 patients identified as current smokers receiving cancer
treatment at Memorial Sloan Kettering, and 2,145 patients at Seattle Cancer Care Alliance/Fred Hutch. To help meet our
recruitment target (N = 422; 211 per arm), the American Cancer Society (ACS) will assist with national recruitment by: (1)
posting on the ACS’s cancer.org website’s smoking cessation page, which had 1,911,000 page views in 2018, a notice about
the study along with a link to the recruitment website, (2) posting on the ACS’s Facebook page (1,176,000 followers) a
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weekly notice about the study along with a link to the recruitment website, (3) an ACS press release about the study
(including a link to recruitment website).

We will use our successful multi-pronged strategy to recruit at least 30% minorities (the Quit2Heal pilot RCT had 22%
minority): (1) Targeted ads and website content: we will use culturally-relevant online ads and enrollment website content
targeted to minority smokers; (2) Minority-specific news media: we will reach out to minority-specific newswire and media
services to publicize the study; and (3) Limit non-minority recruitment: we will program the recruitment website to limit
non-minority recruitment to 70%. We will use a very similar multi-pronged strategy to recruit at least 30% men (the
Quit2Heal pilot RCT had 25% men) and 12% age 65 and over (as consistent with 12% of all US adult smokers being age 65
years and older; the Quit2Heal pilot RCT had 12% age 65 and over).

We will use the registration protocol from the Quit2Heal pilot RCT, which was based on our prior eHealth intervention
protocols. Specifically, those who screen eligible in the recruitment website and provide their email address will be instantly
sent an email (and two reminders over a 14-day period) inviting them to complete a secured online survey to provide
informed consent and complete the baseline assessment. To deter fraud, we will use (1) CAPTCHA authentication, (2) IP
addresses that were previously used or suspicious will cause ineligibility, and (3) research staff will call participants if survey
response times, email, or preferred communication method appear suspicious. Those not completing the online enroliment
process within 14 days will be sent a follow-up email notifying them that they were not enrolled and provide both the
Smokefree.gov website and the 800-QUIT-NOW phone number. Those completing the enrollment process and randomized
will be emailed a secured link with instructions to download their randomly assigned app (either Quit2Heal or QuitGuide).

Feasibility of data collection: all of these methods have proven feasible in our published trials [83] and in our pilot trials,
including the Quit2Heal pilot trial described in section 2.3 Clinical Data to date.

7.0 TREATMENT PLAN

The treatments in this study are remote digital interventions, delivered on smartphones (i.e., the terms “inpatient” and
“outpatient” do not apply here.) Additionally, descriptions will not include in-patient administrations drug-specific
specifications (e.g., toxicities, prophylaxis, interactions, etc.) Specifically, participants will be randomized to either the
Quit2Heal app intervention or the QuitGuide app intervention.

7.1 Intervention Overview

Quit2Heal smartphone app intervention: Quit2Heal is a behavioral intervention specifically designed to help cancer patients
stop smoking by providing skills to cope with cancer-related shame, stigma, depression, anxiety, and cancer-specific health
consequences of continued smoking vs. quitting. Users first set up a personalized quit plan that includes NCCN
recommendations for FDA-approved cessation medications, their proper use, side effects, and safety [17], and how to
obtain them on their own. Users can then go to the home screen where they can progress through all levels of the
behavioral intervention content, receive on-demand help in coping with smoking urges, and track their daily smoking
behaviors. The program is self-paced, and content is unlocked in a sequential manner. For the first five levels, the content
and exercises are designed to prepare the users for their chosen quit day and exercises are unlocked immediately after the
prior exercise is completed. A tobacco treatment guide navigates the user through the app and teaches skills for coping
with cancer-related depression, anxiety, shame, stigma, and common triggers to smoke (e.g., being around other smokers).
The last four levels contain content and exercises designed to help the user stay smoke-free after their quit date, and each
level corresponds to seven days of being smoke-free. Therefore, within each level, exercises are unlocked immediately after
the prior exercise is viewed; however, the next level will not unlock until users record seven consecutive smoke-free days.
These levels contain 25 exercises that focus on coping with cancer-related depression and anxiety, withdrawal symptoms,
slips, and potential weight gain, and building a smoke-free life with activities in line with the user’s values. If a participant
lapses (e.g., records having smoked a cigarette), the program encourages (but does not require) the participant to set a new
quit date and return to first five levels for preparation.

7.2 Control Overview

NCI QuitGuide comparison intervention: NCI’'s QuitGuide app will be posted on the Google Play and Apple Store in a
password-protected private format branded “Quit2Heal” (for blinding). We selected QuitGuide as the comparison because:
(1) QuitGuide is a widely available smartphone app—the treatment delivery modality identical to our experimental
Quit2Heal arm, and thus avoids confounding treatment content with treatment delivery modality; (2) QuitGuide’s content
is based directly on the NCI’s smokefree.gov website, a well-established e-health intervention resource recommended by
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NCCN Clinical Practice Guidelines for cancer patient smoking cessation; (3) it is one of the few apps (of over 500 available)
that follow the US Clinical Practice Guidelines; and (4) QuitGuide is non-proprietary and free to the public, providing
maximal transparency, accessibility, and replicability. Overall, comparison of Quit2Heal with QuitGuide will determine
whether Quit2Heal is a scientific and clinical advance over a recommended practice e-health resource for helping cancer
patients quit smoking. QuitGuide has four sections of content: (1) “Thinking about quitting”, which focuses on motivations
to quit by encouraging users to list reasons for quitting and providing information on the general health consequences of
smoking and quitting; (2) “Preparing to Quit”, which helps users develop a customized quit plan, identify smoking behavior,
triggers, and reasons for being smoke-free, identify social support for quitting, and education on FDA-approved cessation
medications, their proper use, side effects, safety, and how to obtain them on their own; (3) “Quitting”, which teaches skills
for coping with cravings to smoke, such as finding replacement behaviors (e.g., chewing on carrot sticks) and staying busy;
and (4) “Staying Quit”, which presents tips, motivations, and actions for remaining smoke-free and skills for coping with
slips, cravings, and staying positive.

A table comparing the two treatments is included, and screenshots of both treatment apps are in Appendix A.

Table 2. Comparisons between Quit2Heal and QuitGuide.

Content covered in both Quit2Heal & QuitGuide. (All content follows Content covered only in Quit2Heal: Targeted to
USCPG Guidelines [82]) Cancer Patients who Smoke

1. Identifying personal motivations to quit smoking. 1. Education on continued smoking vs. quitting for
2. General education on continued smoking vs. quitting. cancer patients.

3. Quit planning, including setting quit date. 2. Skills to cope with cancer-related shame.

4. Seeking general social support for quitting. 3. Skills to cope with cancer-related stigma.

5. Education on FDA-approved cessation medications. 4. Skills to cope with cancer-related depression.

6. Identifying triggers for smoking. 5. Skills to cope with cancer-related anxiety.

7. Teaching skills to cope with cravings and other common triggers.

8. Relapse prevention, including skills to cope with withdrawal and slips.

Experimental Design Schema

c Screen, Consent & Baseline Survey —

[
‘ Randomized (n=422) ‘

Quit2Heal app (n=211) QuitGuide app (n=211)

i
U

7.3 Duration of Therapy
During the entire 12-month follow-up period, both smartphone app digital interventions will remain fully available anytime
their randomly assigned study participants wish to use them.

7.4 Duration of Follow-Up

We will follow the 3, 6, and 12-month outcome survey data collection protocol we have used in four NIH trials
(RO1CA166646; RO1CA192849; RO1DA038411; R21DA030646) and in the Quit2Heal pilot RCT. Follow-up data will be
collected by our survey research unit that will be (1) blind to random assignment and (2) collecting cessation outcome data
outside of the intervention. The online-telephone-mailed sequence protocol is as follows: Day 0: First email invitation with
link to secured online version of survey; Days 5 and 9: Second and third email invitation with link to online survey; Days 14
to 21: Eight attempts to complete telephone version of survey (one call per day from a trained surveyor); Day 22: Send a
paper version of the survey via US mail. Participants receive $25 for survey completion. As proven successful in our prior
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trials, we will: (1) mail a S2 pre-incentive letter (honcontingent incentives increase retention) 7 days before the first online
survey invitation (i.e., Day -7); (2) provide a $10 bonus incentive ($10 + $25 = $35) for completing the online survey within
24 hours of the initial email invitation; and (3) send a second copy of the mailed survey 10 days after the first mailing (i.e.,
Day 29). Based on our recent large RCT comparing two digital interventions, we estimate an 85% overall survey response
rate. In that RCT, 92% of those who completed the 12-month outcome survey responded online. We thus expect about 92%
of survey completers will do so online and thus minimize survey mode bias.

Telephone administration of the surveys will be conducted by trained staff. If the staff member gets voicemail, a short and
simple message will be given letting the participant know the purpose of the call and encouraging him/her to call the
study’s toll-free number. Mailed surveys will include a letter inviting participants to complete the survey, a printed survey
form, a self-addressed-stamped-return-envelope for the completed survey.

Feasibility of data collection: all of these methods have proven feasible in our published trials [83] and in our pilot trials,
including the Quit2Heal pilot trial described in section 2.3 (Clinical Data to date.) For example, the outcome data collection

protocol has obtained 85-90% follow up in our previous studies [83].

Participation is considered ended after completion of the final survey.

8.0 SUBJECT EVALUATION

8.1 On-Study Clinical Evaluations

To assess cancer-related shame, we will use the Cancer-Related Internalized Shame Scale [102]; to assess stigma, the
Internalized Stigma subscale of the Lung Cancer Stigma Inventory [22]; to assess depression, the Center for Epidemiological
Studies-Depression scale (CES-D) [103]; to assess anxiety, the Generalized Anxiety Disorder 7-item (GAD-7) [104]; and to
assess knowledge about consequences of smoking vs. quitting after cancer diagnosis, the Knowledge subscale of the
Smoking Knowledge, Attitudes, and Services scale (K-SAS) [136]. These surveys were used in the population of smokers with
a cancer for an intervention of smoking cessation [137]. All are psychometrically valid, standardized questionnaires which
will be included in the baseline survey, and can be found in Appendix B.

9.0 SUBIJECT DISCONTINUATION OF ACTIVE TREATMENT

Participants can choose to discontinue their participation in this study at any time for any reason.

10.0 CONCOMITANT MEDICATIONS

In the three follow-up assessments, participants will be asked about their use of FDA-approved quit-smoking medications
[nicotine patch, nicotine gum, nicotine lozenge, nicotine nasal spray, nicotine inhaler, Chantix (varenicline), or Wellbutrin
(zyban/bupropion)]. Information about these medications is provided in both the Quit2Heal and QuitGuide app
interventions, and use of these medications during the screening phase and during the study is permitted. Use of SSRls
during the screening phase and during the study is permitted.

11.0 ADVERSE EVENTS

11.1 Adverse Event
According to ICH guidelines (Federal Register. 1997; 62(90):25691-25709) and 21 CFR 312.32, IND Safety Reports, and ICH
E2A, Definitions and Standards for Expedited Reporting, an adverse event is defined as follows:

An adverse event is any untoward medical occurrence in a clinical investigation subject administered a medicinal product
and which does not necessarily have a causal relationship with this treatment. An AE can therefore be any unfavorable and
unintended sign (including an abnormal laboratory finding), symptom, or disease temporally associated with the use of a
medicinal product, whether or not considered related to the medicinal product.

Abnormal laboratory values for laboratory parameters specified in the study should not be recorded as an adverse event
unless an intervention is required (repeat testing to confirm the abnormality is not considered intervention), the laboratory
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abnormality results in a serious adverse event or the adverse event results in study termination or
interruption/discontinuation of study treatment.

Medical conditions present at screening (i.e., before the study treatment is administered) are not adverse events and
should not be recorded on adverse event pages of the CRFs. These medical conditions should be adequately documented
on the subject chart. However, medical conditions present at baseline that worsen in intensity or frequency during the
treatment or post-treatment periods should be reported and recorded as adverse events.

For this trial, an example of an unexpected event that is not adverse is a participant who has become very unhappy with
trial procedures. Adverse events (AEs) are any untoward occurrence with a trial participant whether or not it can be
considered to be related to their smoking cessation intervention (the Quit2Heal or QuitGuide app programs). An example of
an adverse event in this trial could include an increase in depressive symptoms. Serious adverse events (SAEs) include any
AE that results in death, a real risk of dying, inpatient hospitalization, persistent or significant disability/incapacity, or AEs
that require intervention to prevent permanent impairment or damage. In this trial, an example of a serious adverse event
would be a suicide attempt.

UEs, AEs, and SAEs will be reported to the Principal Investigator as soon as staff members are aware of them. If there is any
doubt as to whether an event qualifies as a UE, AE, or SAE, staff members will be trained and encouraged to err on the side
of caution — and to bring the event to the Principal Investigator’s attention for review.

11.2 Serious Adverse Event
An adverse event should be classified as an SAE if it meets one of the following criteria:

Fatal Adverse event results in death.

Life threatening: The adverse events placed the subject at immediate risk of death. This classification
did not apply to an adverse event that hypothetically might cause death if it were
more severe.

Hospitalization: It required or prolonged inpatient hospitalization. Hospitalizations for elective
medical or surgical procedures or treatments planned before enroliment in the
treatment plan or routine check-ups are not SAEs by this criterion. Admission to a
palliative unit or hospice care facility is not considered to be a hospitalization.

Disabling/incapacitating Resulted in a substantial and permanent disruption of the subject’s ability to carry
out normal life functions.

Congenital anomaly or birth An adverse outcome in a child or fetus of a subject exposed to the molecule or
defect: treatment plan regimen before conception or during pregnancy.
Medically significant: The adverse event did not meet any of the above criteria, but could have

jeopardized the subject and might have required medical or surgical intervention to
prevent one of the outcomes listed above.

11.3 Unexpected Adverse Event

An unexpected adverse event is defined as an event that has a nature or severity, or frequency that is not consistent with
the applicable investigator brochure, or the prior medical condition of the subject or other treatment given to the subject.
“Unexpected,” as used in this definition, refers to an adverse drug experience that has not been previously observed and
reported in preclinical or clinical studies rather than an experience that has not been anticipated based on the
pharmacological properties of the study drug.

11.4 Monitoring and Recording Adverse Events
All Aes will be assessed by the investigator or qualified designee and recorded in the CRFs. The investigator should attempt
to establish a diagnosis of the event on the basis of signs, symptoms and/or other clinical information. In such cases, the
diagnosis should be documented as the adverse event and/or serious adverse event and not described as the individual
signs or symptoms. The following information should be recorded:

e Description of the adverse event using concise medical terminology

e Description as to whether or not the adverse event is serious, noting all criteria that apply
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11.5 Attribution of an Adverse Event

The start date (date of adverse event onset)
The stop date (date of adverse event resolution)
The severity (grade) of the adverse event

The outcome of the adverse event

The Principal Investigator, in consultation with the Co-Investigators and Project Manager, will decide if a UE should be

classified as an AE. If an event is classified as an AE, further attribution will be determined, as follows:

e Related — Aes that are definitely, probably, or possibly related to the smoking cessation interventions (the
Quit2Heal or QuitGuide app programs).

o Not Related — Aes that are doubtfully related or clearly not related to the smoking cessation intervention (the
Quit2Heal or QuitGuide app programs).

11.6 Adverse Event Recording Period

Throughout the study, the Principal Investigator, Co-Investigators, and Project Manager will monitor participants for

adverse events and protocol compliance. The Project Manager will complete monthly reports on participant progress and

status, any adverse events, and any protocol deviations. Protocol adherence will be monitored by the PI.

Study staff will be trained, and required, to report all unexpected and adverse events to the Pl during the study
recruitment, intervention, and follow up periods. Adverse events beyond what would be expected in the course of smoking
cessation will be reported to the Fred Hutch’s IRB in accordance with Fred Hutch policy.

11.7 Adverse Event Reporting Requirements
SAEs: For Aes meeting the criteria for an SAE, regardless of its attribution, a Fred Hutch SAE Report form will be
completed. The SAE Report form will be sent by the Principal Investigator to the IRO office within 24 hours of the

1.

internal report. All available information will be submitted. Should additional information become available after the
initial report, a revised report will be submitted within 15 days.

Aes that do not meet the criteria for SAE: For these events, the Principal Investigator or the Study Coordinator will
complete and submit a Fred Hutch Adverse Event Reporting form within ten (10) calendar days of learning of the

events.

Ues that do not meet the criteria for Aes: For these events, the Study Coordinator will complete and submit a Fred
Hutch UE Reporting Form within ten (10) calendar days of learning of the events.

A description of the potential relatedness of the adverse event to study drug, a study procedure, or other causality
The action taken due to the adverse event

Classification

Reporting Time

Reporting Action

Contact Information

SAE

Fatal or
life-
threatening

Within 24 hours of
research team*
awareness

Email notification to
Sponsor’s Medical
Monitor

Medical Monitor email:

tillb@fredhutch.org
ISIOC email:
ISIOC@fredhutch.org

All SAEs

Within 2 business days
of research team*
awareness

Submit completed
Institution-Sponsored
IND SAE Reporting
Form signed by Pl or
designated sub-
Investigator

ISIOC Fax:
206-667-6068

ISIOC email:
ISIOC@fredhutch.org

Non-serious AE

Per CRF completion
guidelines

Record information on
appropriate CRFs

N/A
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*Research team is defined as the individuals listed on the delegation of authority log. Physicians listed on the study’s delegation of authority
log as attending physicians delegated authority to administer informed consent will not be considered part of the research team unless
additional responsibilities related to the conduct of the study have been delegated to them by the Principal Investigator.

12.0 DATA AND SAFETY MONITORING PLAN

Institutional support of trial monitoring will be in accordance with the FHCRC/University of Washington Cancer Consortium
Institutional Data and Safety Monitoring Plan. Under the provisions of this plan, FHCRC Clinical Research Support (CRS)
coordinates data and compliance monitoring conducted by consultants, contract research organizations, or FHCRC
employees unaffiliated with the conduct of the study. Independent monitoring visits occur at specified intervals
determined by the assessed risk level of the study and the findings of previous visits per the institutional DSMP.

In addition, protocols are reviewed at least annually and as needed by the FHCRC Scientific Review Committee (SRC) and
the FHCRC/University of Washington Cancer Consortium Institutional Review Board (IRB). The review committees evaluate
accrual, adverse events, stopping rules, and adherence to the applicable data and safety monitoring plan for studies actively
enrolling or treating subjects. The IRB reviews the study progress and safety information to assess continued acceptability
of the risk-benefit ratio for human subjects. Approval of committees as applicable is necessary to continue the study.

The trial will comply with the standard guidelines set forth by these regulatory committees and other institutional, state
and federal guidelines.

Data and safety monitoring reports will be reviewed in the course of the trial on a monthly basis by Dr. Bricker. A Data and
Safety Monitoring Board will not be required since this is a minimal risk behavioral intervention, but twice a year Dr. Bricker
and the Co-Investigators will review the study protocol and study data concerning registration, randomization, retention,
compliance, form completion, gender and minority inclusion, intervention effects, safety, protocol violations, adverse
events, and any other relevant topics in order to assure participant safety and study integrity. They will also review interim
analyses of outcome data to determine whether the trial should continue as originally designed, should be changed, or
should be terminated based on these data. If in-person meetings are not possible, meetings will be held by conference call.
More frequent meetings will be convened as necessary.

13.0 DATA MANAGEMENT/CONFIDENTIALITY

The investigator will ensure that data collected conform to all established guidelines. Each subject is assigned a unique
subject number to protect subject confidentiality. Subjects will not be referred to by this number, by name, or by any other
individual identifier in any publication or external presentation. Subject research files are stored in a secure place (or
database). Access is restricted to authorized personnel.

13.1 Source Data

There are 6 sources of survey data for the study: (1) screening survey (2) baseline survey, (3) contact form, (4) 3-month
follow-up survey, (5) 6-month follow-up survey, and (6) 12-month follow-up survey. We will also collect automated
utilization data from the Quit2Heal app program and NCI QuitGuide program. There are two project databases where this
information is stored: 1) the study management database, which includes the recruitment website secure portal, all online
surveys, and participant contact and survey data collection from the six sources listed above, and 2) the app analytics
database, which includes the automated utilization data collection from the app programs. All data will be collected directly
from consenting adult participants. A description of these sources of data follows. The Baseline Survey, hosted on our
secured recruitment website, will collect data on (1) cancer information (type of cancer, stage of cancer, time since
diagnosis) (2) demographics (age, sex), (3) partner who smokes, (4) advised to quit by oncologist, (5) nicotine and tobacco
use, (6) nicotine dependence, (7) cessation pharmacotherapy, (8) readiness to quit, (9) quit attempts, (10) cancer-related
shame, (11) cancer stigma, (12) depression, (13) anxiety, (14) knowledge of smoking/quitting consequences, and (15)
contact information needed for the study’s follow-up data collection activities — as well as information about whether or
not it is acceptable to receive email or voice messages and mail from the study. The 3-month survey will primarily collect
data on mediators (e.g., internalized shame and stigma), cessation progress and outcomes (e.g., 30-day abstinence), and
the participant’s experiences with their assigned smoking cessation intervention, which will also be collected at 6-months to
assess whether the mediator changes were enduring and predictive of the 12-month main outcome. The 12-month survey
will primarily collect data on cessation progress and outcomes.
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13.1.1 Quit2Heal and QuitGuide apps utilization data and security.

The Quit2Heal and QuitGuide app programs will be accessible to participants when they access the login links sent to them
in their secure trial enrollment email. Our secure analytics database on a will collect objective data on engagement with
each intervention over the 12-month trial period. As the standard digital intervention engagement metric, the primary
engagement measure will be the number of times users interacted with assigned intervention. Secondary measures of
engagement will be: (1) number of days from first to last use and (2) unique number of days of user engagement. This
information will be extracted over a secure connection and stored on a secure internal Fred Hutch server, identified by
alphanumeric IDs only. Fred Hutch Shared Resource programmers will be the only persons with the ability to re-identify
study participants based on the alphanumeric IDs. The programmers will prepare de-identified utilization data for analysis.

13.1.2 Biochemical verification data and security.

10% of all participants will be selected to complete biochemical verification of smoking cessation at the 3, 6, and 12-month
surveys. Study staff will mail each participant an Alere saliva-based smoking cessation verification test in the mail.
Participants will take the test and upload photos of themselves taking it and their test results in a secure online survey.
Anyone having difficulty with the online version of the test can contact study staff, who will help participants conduct the
test and display their results using Doxy.me live video-conferencing website accessible via smartphone, tablet, or desktop
computer by clicking on a link emailed to the user or entered directly into a browser. Following training from consultant Dr.
Dallery, our staff will: (1) confirm identity by asking to see photo identification, (2) guide participants through each step of
the test, (3) observe the participant conduct the test, (4) and observe and record the result. The Doxy.me software is
accessible via smartphone, tablet, or desktop computer, does not require participants to set up accounts or download
software, enable plugins, or other installations because it works in all popular web browsers. It uses 128-bit encryption,
does not record PHI or store data, and is compliant with HIPAA and HITECH requirements. The online version of the
biochemical verification has the same security features as our other online surveys: information will be extracted over a
secure connection and stored on a secure internal Fred Hutch server, identified by alphanumeric IDs only. Fred Hutch
Shared Resource programmers will be the only persons with the ability to re-identify study participants based on the
alphanumeric IDs. The programmers will prepare de-identified utilization data for analysis.

13.1.3 Participant Compensation

Participants will receive $25 for completing each of the 3, 6, and 12-month surveys, and offered an additional $10 for
responding to the initial web-based survey within 24 hours. Additionally, we will provide those who self-report 30 days of
abstinence at each follow up assessment an additional $35 for completing the remote biochemical verification. Thus,
participants will receive up to $70 for completing each assessment.

13.2 Data Management

In addition to and in combination with meeting HIPAA regulations, data collected and managed will be securely handled to
prevent unauthorized access or modification. All those in the study staff who have access to data on those screened and/or
participating in the study will follow these procedures when handling the data: (1) education about the need for security
and confidentiality, (2) signing a confidentiality agreement, (3) using passwords to control access to the electronic
databases and regular changing of passwords, (4) keeping paper versions of surveys and any other paper versions of
screened/participating individuals’ data in a locked room, & (5) servers will be protected by firewalls, McAfee Virus Scan
Enterprise anti-virus software, daily full tape backups stored in a locked room, and encryption via the https protocol.

13.3 Data Accuracy

Data accuracy has two aspects in this trial: (1) accuracy of self-reported data by trial participants, and (2) accuracy of data
management. The trial has procedures for both, which will be reviewed annually by the Project Manager and approved by
the Principal Investigator.

13.4 Monitoring Data Quality and Integrity

Several procedures will be used to maintain data integrity. Participants and data collectors will complete all study
assessments using a secure, metadata-driven system designed and tested by our software development team, which has
been in use for the past five years for other research studies in which participants enter information about themselves.
Surveys are hosted on a Web site running on the Apacheweb server on a Linux operating system behind the Fred Hutch
firewall. Study participants who complete these online surveys will only have access to data that they have entered on in-
process surveys. Participants may access partially completed surveys via a participant-specific link provided by email and
entry of the participant’s birthdate. Once surveys are complete, the data are inaccessible from the web site. Participants
and others will be prevented from accessing any other data on the Web server by a number of operating system, web
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server, and application controls. Users will connect to the web site to complete the surveys via HTTPS using Transport Layer
Security (TLS). Employment of the TLS protocol will prevent anyone from intercepting data passed between the end user’s
web browser and the web server. The data generated by the app programs will be extracted over a secure connection on a
weekly basis, and stored on a secure internal Fred Hutch server. A raw copy of the data serves as an additional backup
beyond the ongoing built-in Azure storage backup processes. Paper data will be kept in a locked cabinet. All databases will
be stored in a centralized location at Fred Hutch on a secure server. Data will be backed up daily and access will be
password protected and limited to persons working on the project. Persons will only have access to specific data required
for their project tasks. Identifying information will be stored separately from the assessment data. Data will be audited on
an ongoing basis to ensure confidentiality safeguards are being maintained and data integrity is being maintained. Data
entry systems will be set-up to allow field checks, range checks for continuous variables, valid value checks for categorical
variables, and checks for logical consistency of responses. All data entry and hand computations will be double-checked.
Queries and data reports will be generated on a routine basis to monitor data quality.

14.0 STATISTICAL CONSIDERATIONS

14.1 Study Design

We will enroll 422 adult cancer patients who smoke and want to quit. Participants will be randomly assigned (with 0.5
probability) to (1) the Quit2Heal smartphone app or (2) the QuitGuide smartphone app. We will use randomly permuted
block randomization, stratified by heaviness of smoking index (score > 4 [84]), confidence in being smoke-free >70 (ona 0
to 100 scale), and recruitment method (i.e., clinical vs. social media). Moderators will be measured at baseline, mediators at
3 and 6 months post randomization, and cessation outcomes at 3, 6, and 12 months post randomization. Random
assignments will be computer-generated after consent.

14.2 Primary/Secondary Endpoints/Hypotheses and Analytical Methods

The primary endpoint will be saliva-based verification of 30-day point prevalence at 12 months post randomization.
Secondary endpoints will be 30-day biochemically confirmed point-prevalence at 3 and 6 months post randomization.
Consistent with remote digital cessation study methods, biochemical confirmation will be conducted at 3, 6, and 12 months
on 10% of participants randomly selected at randomization.

Our primary outcome hypothesis is that Quit2Heal will have significantly higher 30-day point prevalence abstinence at 12
months post-randomization than QuitGuide. For each comparison of treatment arms on the primary and all secondary
outcomes, we will use a logistic regression model. Using standard smoking cessation trial intent-to-treat analysis, all missing
outcomes will be coded as smokers [42-47]. The model will adjust for all stratification factors as well as baseline factors that
are both imbalanced after randomization and significantly related to the outcome. We will conduct these sensitivity
analyses: (1) multiple imputation of missing outcomes [121-123], (2) complete case analysis of those providing follow-up
data, and (3) adjustment for baseline use of other tobacco and nicotine products. We will also conduct a subgroup analysis
of those who used other interventions or cessation medications after study enrollment.

14.3 Additional Efficacy Hypotheses, Outcome Measures, and Statistical Methods

Based on the Conceptual Model in Figure 1 above, we hypothesize that Quit2Heal’s (but not QuitGuide’s) 12-month
smoking cessation outcome will be significantly mediated by improvements in cancer-related shame, cancer stigma,
depression, anxiety, and knowledge about consequences of smoking vs. quitting after cancer diagnosis. For each mediator,
the model is expressed as three regression equations that relate the main independent variable X (intervention arm), the
mediator M (change from baseline to 3-months post randomization in the mediator variable), and the binary endpoint Y at
12-months post-randomization (e.g., 30-day abstinence). The first regression describes the total intervention effect (X) on
the outcome (Y): logit(Y) = y, + X, where the parameter T measures the total intervention effect. The second regression
describes the impact of the intervention (X) on the mediator (M): M = y, + aX. The third regression describes the
simultaneous impacts of the intervention (X) and mediator (M) on the outcome (Y): logit(Y) = y3; + ©'X + BM. Since the

endpoint is binary, the mediation effect is the product term a,B, whose empirical distribution will be estimated via 5000
bootstrapped samples. Bootstrapping is a resampling method which provides a powerful test of mediation that does not
rely on normality assumptions [124-126]. For significant mediation effects, we will calculate the proportion of the
treatment effect explained by each mediator. Analyses will be repeated wherein the mediator is measured as the change
from baseline to 6-months post randomization. Randomization should remove potential confounding effects [125, 127],
and if needed, we will adjust each model by covariates that differ at baseline and predict outcome. Following VanderWeele
and Preacher methods [128, 129], we will also explore any interactions between mediators and treatment arm. Based on
the conceptual model described in Section 2.1.4., the mediators will be assessed using psychometrically valid, published
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standardized questionnaires, which are provided in Appendix B and described in section 8.1. These surveys were used in the
population of smokers with a cancer for an intervention of smoking cessation [137]. And we will explore whether utilization
of assigned app and usage of outside cessation pharmacotherapy mediates cessation outcomes.

Analysis of Sex as a Biological Variable: Consistent with NIH guidelines [130], we will report data by sex, to the consider the
potential influence of sex in interpretation of study results. For all analyses described above, we will examine the difference
in effect sizes between men and women by incorporating interactions between treatment and sex in a regression model, or
by separately analyzing results by sex.

14.4 Exploratory Analysis

Exploratory Objective: We will explore whether these baseline factors moderate the Aim 1 cessation outcome: (a) cancer
type (lung/head and neck vs. others), (b) stage of cancer (0-2 vs. 3-4), (c) time since diagnosis (<6 months vs. > 6 months),
(d) demographics (e.g., age, sex), (e) having a partner/spouse who smokes, (f) whether participant was advised to quit by
oncologist, and (g) recruitment source (clinic vs. social media). For each moderator variable, we will calculate separate
logistic regressions that include: the moderator (Z), group assignment (X), an interaction between moderator and group
assignment (X*Z), and 30-day abstinence at 12-months post randomization as the outcome (Y). Statistically significant
interactions will be assessed with subgroup analyses corresponding to the prediction of Y from X at each value of
moderator Z.

14.5 Sample Size and Power

We determined sample size for binomial proportions aimed at 80% power for Primary Aim 1 using the following
parameters: (1) randomized to one of the two interventions; (2) conservative 12-month outcome survey response rate of
85%, based on our most recently published large RCT comparing two digital interventions [83]; (3) 80% return rate of CO
samples [109, 115]; and (4) two-sided test with oo = .05. We adjusted all power analyses for expected non-response rates
and biochemically-confirmed cessation rates so that outcomes would not be inflated.

Power for Objective 1: Objective 1 will compare 12-month quit rates between Quit2Heal vs. QuitGuide. Projected quit rates
at 12-month follow-up were conservatively calculated using (1) quit rates at 2-month follow-up in our pilot RCT, along with
(2) well-established relapse curves, which provide a data-derived estimate (i.e., 15-25%) of the rate of decay of intervention
effects by 12-month follow-up [4, 33, 34, 91-93]. We estimated a relapse of 20% (between 2 and 12 month-follow-up) and
survey response and CO sample return rates of 85% and 80%, respectively. Thus, we expect a 10.9% biochemically
confirmed cessation rate at 12 months for Quit2Heal, which corresponds to a 2-month pilot quit rate of 16% (i.e., 16% *
0.85 data retention * 0.80 CO sample retention = 10.9%). The 12-month quit rate for QuitGuide is conservatively estimated
as 3.8%, as consistent with the projected 12-month relapse rates from our pilot RCT and the 4.8% 6-month quit rate from
the most rigorous RCT of an app to date [48, 60, 88, 89]. As shown in Table 3, obtaining 80% power to significantly detect a
quit rate as low as 10.9% for Quit2Heal (vs. 3.8% for QuitGuide) requires 422 randomized participants, with 211 in each
study arm.

Table 3. Objective 1 Sample Size Estimates.

Projected relapse rate

15% 17% 20% 23% 25%
12-month follow-up 30-day point prevalence quit rate
Quit2Heal 11.6% 11.3% 10.9% 10.5% 10.2%
QuitGuide 4.0% 3.9% 3.8% 3.6% 3.5%
Total in each arm 195 201 211 215 222
Total randomized 390 402 422 430 444

This very conservatively estimated 10.9% quit rate would have high public health impact—187% higher impact than the
projected 3.8% quit rate for QuitGuide. If the quit rates were 10.9% vs. 3.8%, then for every 14 smokers, Quit2Heal would
yield one more person who quits as compared to using QuitGuide (number needed to treat [NNT] = 14.1; [132]). When
scaled to a population level, the impact is high. For example, for every 100,000 cancer patients who smoke, an additional
7,100 patients would quit smoking by using Quit2Heal vs. QuitGuide.

Power for Objective 2: Statistical power for testing the mediation effect of changes in internalized shame, cancer stigma,
depression, and anxiety was estimated based on the following: (1) conservative estimates of the post-treatment
standardized effect size for each hypothesized mediator (i.e., a small-medium effect size of aff = 0.07 [133]); (2) two-sided
test with a = .05; and (3) 85% follow-up rate for mediator data collection. Conservatively, power calculations do not
account for any increased power from covariate adjustment (e.g., stratified randomization factors). The PROCESS analysis
method implemented in SAS [121] uses the bootstrap method to estimate the indirect effect, which provides high power
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while still maintaining an accurate type-I error rate [134]. Fritz and MacKinnon [135] showed that a sample size of 148

provides 80% power to detect small-medium mediation effects (e.g., @5 = 0.07) when using the bias-corrected bootstrap
method. A sample size of 422, with at least 359 expected to report mediation measures at follow-up, will provide high
power to detect small-medium mediation effects for each of the four hypothesized mediators.

The last objective is exploratory so no power analysis was conducted.

Power for Sex as a Biological Variable: We will compare quit rates between Quit2Heal and QuitGuide in the male and
female subgroups. With 422 participants, and an expected ratio of 70% female:30% male, we expect to randomize 295
females and 127 males. Given these sample sizes, and assuming a 3.8% 12-month quit rate for QuitGuide, the minimum
detectable odds ratios with 80% power are 3.71 for females and 6.22 for males. Our reporting of data by sex will provide
the research community results for calculating sex differences in the effect sizes of apps for cancer patient smoking
cessation in pooled meta-analyses.

14.6 Stopping Rules

Were the Fred Hutch’s IRB or Clinical Trial’s Office to issue a temporary or permanent suspension of the trial, the Principal
Investigator will comply and immediately contact the trial’s project officer. A Data Safety Monitoring Board will not be
required since this is a minimal risk behavioral intervention.

Outside of the IRB or CTO’s suspension decisions, there are no formal stopping rules including statistical and administrative
procedures for early termination, because this is a remote, digital intervention for behavior change. Including such rules in
this type of trial would yield a study that was inconclusive about the risks versus benefits of the treatments.

14.7 Randomization

We will use computer generated randomly permuted block randomization. Participants and outcome assessors will be blind
to random assignment throughout the entire duration of the trial. Randomization will be stratified on heaviness of smoking
index (score > 4 [84]), confidence in being smoke-free >70 (on a 0 to 100 scale), and recruitment method (i.e., clinical vs.
social media).

14.8 Ethnic and Gender Distribution Chart
Projected Target Accrual
ETHNIC AND GENDER DISTRIBUTION CHART

TARGETED / PLANNED ENROLLMENT: 1520

Ethnic Category Sex / Gender
Females Males Total

Hispanic or Latino 20 9 29

Not Hispanic or Latino 275 118 393

Ethnic Category Total of All Subjects* 295 127 422

Racial Categories

American Indian / Alaska Native 6 2

Asian 6 2

Native Hawaiian or Other Pacific Islander 3 2

Black or African American 39 16 55

White 220 96 316

More Than One Race 21 9 30

Racial Categories: Total of All Subjects* 295 127 422
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15.0 INVESTIGATOR OBLIGATIONS

The Pl is responsible for the conduct of the clinical trial at the site and is responsible for personally overseeing the
treatment of all study subjects. The Pl must assure that all study site personnel, including sub-Investigators and other study
staff members, adhere to the study protocol and to all applicable regulations and guidelines regarding clinical trials both
during and after studycompletion.

All subjects are informed of the nature of the program, its possible hazards, and their right to withdraw at any time, and
each subject signs a form indicating their consent to participate prior to receiving any study-related procedures.

16.0 STOPPING THE STUDY

Were the Fred Hutch’s IRB or Clinical Trial’s Office to issue a temporary or permanent suspension of the trial, the Principal
Investigator will comply and immediately contact the trial’s project officer. A Data Safety Monitoring Board will not be
required since this is a minimal risk behavioral intervention.

Outside of the IRB or CTO’s suspension decisions, there are no formal stopping rules including statistical and administrative
procedures for early termination, because this is a remote, digital intervention for behavior change. Including such rules in
this type of trial would yield a study that was inconclusive about the risks versus benefits of the treatments.

22




IR-10432 / RG1007577

17.0 REFERENCES

1. Park ER, Japuntich SJ, Rigotti NA, Traeger L, He Y, Wallace RB, et al. A snapshot of smokers after lung and colorectal cancer
diagnosis. Cancer. 2012;118(12):3153-64. Epub 2012/01/25. doi: 10.1002/cncr.26545. PubMed PMID: 22271645; PubMed Central PMCID:
PMCPMC3342424.

2. Tseng T-S, Lin H-Y, Moody-Thomas S, Martin M, Chen T. Who tended to continue smoking after cancer diagnosis: the national
health and nutrition examination survey 1999—2008. BMC public health. 2012;12(1):784. doi: 10.1186/1471-2458-12-784.
3. Berube S, Lemieux J, Moore L, Maunsell E, Brisson J. Smoking at time of diagnosis and breast cancer-specific survival: new

findings and systematic review with meta-analysis. Breast cancer research : BCR. 2014;16(2):R42. Epub 2014/04/22. doi: 10.1186/bcr3646.
PubMed PMID: 24745601; PubMed Central PMCID: PMCPMC4053238.

4. Burris JL, Studts JL, DeRosa AP, Ostroff JS. Systematic Review of Tobacco Use after Lung or Head/Neck Cancer Diagnosis:
Results and Recommendations for Future Research. Cancer epidemiology, biomarkers & prevention : a publication of the American
Association for Cancer Research, cosponsored by the American Society of Preventive Oncology. 2015;24(10):1450-61. Epub 2015/08/19. doi:
10.1158/1055-9965.Epi-15-0257. PubMed PMID: 26282629; PubMed Central PMCID: PMCPMC4592460.

5. Blanchard EM, Mulvey TM, Hamilton M. Smoking status in patients with a new cancer diagnosis and effectiveness of smoking
cessation efforts. Journal of Clinical Oncology. 2014;32(15_suppl):e17699-e. doi: 10.1200/jco.2014.32.15_suppl.e17699.
6. Paul CL, Tzelepis F, Boyes AW, D'Este C, Sherwood E, Girgis A. Continued smoking after a cancer diagnosis: a longitudinal study

of intentions and attempts to quit. Journal of cancer survivorship : research and practice. 2019. Epub 2019/07/25. doi: 10.1007/s11764-019-
00787-5. PubMed PMID: 31332721.

7. Warren GW, Kasza KA, Reid ME, Cummings KM, Marshall JR. Smoking at diagnosis and survival in cancer patients. International
journal of cancer Journal international du cancer. 2013;132(2):401-10. Epub 2012/04/28. doi: 10.1002/ijc.27617. PubMed PMID: 22539012.
8. Browman GP, Wong G, Hodson |, Sathya J, Russell R, McAlpine L, et al. Influence of cigarette smoking on the efficacy of radiation

therapy in head and neck cancer. The New England journal of medicine. 1993;328(3):159-63. Epub 1993/01/21. doi:
10.1056/nejm199301213280302. PubMed PMID: 8417381.

9. Eifel PJ, Jhingran A, Bodurka DC, Levenback C, Thames H. Correlation of smoking history and other patient characteristics with
major complications of pelvic radiation therapy for cervical cancer. Journal of clinical oncology : official journal of the American Society of
Clinical Oncology. 2002;20(17):3651-7. Epub 2002/08/31. doi: 10.1200/jc0.2002.10.128. PubMed PMID: 12202666.

10. Lu JF, Eppler SM, Wolf J, Hamilton M, Rakhit A, Bruno R, et al. Clinical pharmacokinetics of erlotinib in patients with solid tumors
and exposure-safety relationship in patients with non-small cell lung cancer. Clinical pharmacology and therapeutics. 2006;80(2):136-45. Epub
2006/08/08. doi: 10.1016/j.clpt.2006.04.007. PubMed PMID: 16890575.

11. Hamilton M, Wolf JL, Rusk J, Beard SE, Clark GM, Witt K, et al. Effects of smoking on the pharmacokinetics of erlotinib. Clinical
cancer research : an official journal of the American Association for Cancer Research. 2006;12(7 Pt 1):2166-71. Epub 2006/04/13. doi:
10.1158/1078-0432.Ccr-05-2235. PubMed PMID: 16609030.

12. Sorensen LT. Wound healing and infection in surgery. The clinical impact of smoking and smoking cessation: a systematic review
and meta-analysis. Archives of surgery. 2012;147(4):373-83. Epub 2012/04/18. doi: 10.1001/archsurg.2012.5. PubMed PMID: 22508785.
13. Rice D, Kim HW, Sabichi A, Lippman S, Lee JJ, Williams B, et al. The risk of second primary tumors after resection of stage |

nonsmall cell lung cancer. The Annals of thoracic surgery. 2003;76(4):1001-7; discussion 7-8. Epub 2003/10/08. doi: 10.1016/s0003-
4975(03)00821-x. PubMed PMID: 14529975.

14. Tabuchi T, Ito Y, loka A, Nakayama T, Miyashiro |, Tsukuma H. Tobacco smoking and the risk of subsequent primary cancer among
cancer survivors: a retrospective cohort study. Annals of oncology : official journal of the European Society for Medical Oncology.
2013;24(10):2699-704. Epub 2013/07/31. doi: 10.1093/annonc/mdt279. PubMed PMID: 23894040.

15. Parsons A, Daley A, Begh R, Aveyard P. Influence of smoking cessation after diagnosis of early stage lung cancer on prognosis:
systematic review of observational studies with meta-analysis. Bmj. 2010;340:b5569. Epub 2010/01/23. doi: 10.1136/bmj.b5569. PubMed
PMID: 20093278; PubMed Central PMCID: PMCPMC2809841.

16. Nagle CM, Bain CJ, Webb PM. Cigarette smoking and survival after ovarian cancer diagnosis. Cancer epidemiology, biomarkers &
prevention : a publication of the American Association for Cancer Research, cosponsored by the American Society of Preventive Oncology.
2006;15(12):2557-60. Epub 2006/12/14. doi: 10.1158/1055-9965.Epi-06-0592. PubMed PMID: 17164386.

17. Shields PG, Herbst RS, Arenberg D, Benowitz NL, Bierut L, Luckart JB, et al. Smoking Cessation, Version 1.2016, NCCN Clinical
Practice Guidelines in Oncology. Journal of the National Comprehensive Cancer Network : JNCCN. 2016;14(11):1430-68. Epub 2016/11/02.
PubMed PMID: 27799513.

18. Warren GW, Marshall JR, Cummings KM, Toll BA, Gritz ER, Hutson A, et al. Addressing tobacco use in patients with cancer: a
survey of American Society of Clinical Oncology members. Journal of oncology practice. 2013;9(5):258-62. Epub 2013/08/15. doi:
10.1200/jop.2013.001025. PubMed PMID: 23943904; PubMed Central PMCID: PMCPMC3770508.

19. Goldstein AO, Ripley-Moffitt CE, Pathman DE, Patsakham KM. Tobacco use treatment at the U.S. National Cancer Institute's
designated Cancer Centers. Nicotine Tob Res. 2013;15(1):52-8. Epub 2012/04/14. doi: 10.1093/ntr/nts083. PubMed PMID: 22499079;
PubMed Central PMCID: PMCPMC3842130.

20. Institute NC. Health Information National Trends Survey (HINTS), Cycle 2 (2018), updated November 2018 2018. Available from:
https://hints.cancer.gov/data/download-data.aspx.
21. Heffner JL, Mull KE. Smartphone Ownership Among US Adult Cigarette Smokers: 2014 Health Information National Trends Survey

(HINTS) Data. J Med Internet Res. 2017;19(8):305. Epub 2017/09/02. doi: 10.2196/jmir.7953. PubMed PMID: 28860108; PubMed Central
PMCID: PMCPMC5599728.

22. Ostroff JS, Riley KE, Shen MJ, Atkinson TM, Williamson TJ, Hamann HA. Lung cancer stigma and depression: Validation of the
Lung Cancer Stigma Inventory. Psycho-Oncology. 2019;28(5):1011-7. doi: 10.1002/pon.5033.
23. Stepankova L, Kralikova E, Zvolska K, Pankova A, Ovesna P, Blaha M, et al. Depression and Smoking Cessation: Evidence from a

Smoking Cessation Clinic with 1-Year Follow-Up. Ann Behav Med. 2017;51(3):454-63. Epub 2016/12/31. doi: 10.1007/s12160-016-9869-6.
PubMed PMID: 2803564 1; PubMed Central PMCID: PMCPMC5440483.

24. Dirkse D, Lamont L, Li Y, Simonic A, Bebb G, Giese-Davis J. Shame, guilt, and communication in lung cancer patients and their
partners. Current oncology (Toronto, Ont). 2014;21(5):e718-22. Epub 2014/10/11. doi: 10.3747/c0.21.2034. PubMed PMID: 25302043;
PubMed Central PMCID: PMCPMC4189577.

25. Klemperer EM, Hughes JR, Callas PW, Solomon LJ. Working alliance and empathy as mediators of brief telephone counseling for
cigarette smokers who are not ready to quit. Psychol Addict Behav. 2017;31(1):130-5. Epub 2017/02/07. doi: 10.1037/adb0000243. PubMed
PMID: 28165273; PubMed Central PMCID: PMCPMC5302829.

26. Hamann HA, Ver Hoeve ES, Carter-Harris L, Studts JL, Ostroff JS. Multilevel Opportunities to Address Lung Cancer Stigma across
the Cancer Control Continuum. Journal of thoracic oncology : official publication of the International Association for the Study of Lung Cancer.

23



https://hints.cancer.gov/data/download-data.aspx

IR-10432 / RG1007577

2018;13(8):1062-75. Epub 2018/05/26. doi: 10.1016/j.jth0.2018.05.014. PubMed PMID: 29800746; PubMed Central PMCID:
PMCPMC6417494.

27. Duffy SA, Louzon SA, Gritz ER. Why do cancer patients smoke and what can providers do about it? Community oncology.
2012;9(11):344-52. Epub 2012/11/24. doi: 10.1016/j.cmonc.2012.10.003. PubMed PMID: 23175636; PubMed Central PMCID:
PMCPMC3500959.

28. Massie MJ. Prevalence of depression in patients with cancer. Journal of the National Cancer Institute Monographs. 2004(32):57-71.
Epub 2004/07/21. doi: 10.1093/jncimonographs/Igh014. PubMed PMID: 15263042.
20. McBride CM, Ostroff JS. Teachable moments for promoting smoking cessation: the context of cancer care and survivorship. Cancer

control : journal of the Moffitt Cancer Center. 2003;10(4):325-33. Epub 2003/08/14. doi: 10.1177/107327480301000407. PubMed PMID:
12915811.

30. Luna D, Quispe M, Gonzalez Z, Alemrares A, Risk M, Garcia Aurelio M, et al. User-centered design to develop clinical applications.
Literature review. Studies in health technology and informatics. 2015;216:967. Epub 2015/08/12. PubMed PMID: 26262269.
31. Gritz ER, Toll BA, Warren GW. Tobacco use in the oncology setting: advancing clinical practice and research. Cancer epidemiology,

biomarkers & prevention : a publication of the American Association for Cancer Research, cosponsored by the American Society of Preventive
Oncology. 2014;23(1):3-9. Epub 2014/01/15. doi: 10.1158/1055-9965.Epi-13-0896. PubMed PMID: 24420982; PubMed Central PMCID:
PMCPMC3893715.

32. Warren GW, Alberg AJ, Kraft AS, Cummings KM. The 2014 Surgeon General's report: "The health consequences of smoking--50
years of progress": a paradigm shift in cancer care. Cancer. 2014;120(13):1914-6. Epub 2014/04/02. doi: 10.1002/cncr.28695. PubMed PMID:
24687615; PubMed Central PMCID: PMCPMC5928784.

33. Dresler CM, Bailey M, Roper CR, Patterson GA, Cooper JD. Smoking cessation and lung cancer resection. Chest.
1996;110(5):1199-202. Epub 1996/11/01. doi: 10.1378/chest.110.5.1199. PubMed PMID: 8915221.
34. Walker MS, Vidrine DJ, Gritz ER, Larsen RJ, Yan Y, Govindan R, et al. Smoking relapse during the first year after treatment for

early-stage non-small-cell lung cancer. Cancer epidemiology, biomarkers & prevention : a publication of the American Association for Cancer
Research, cosponsored by the American Society of Preventive Oncology. 2006;15(12):2370-7. Epub 2006/11/30. doi: 10.1158/1055-9965.Epi-
06-0509. PubMed PMID: 17132767.

35. Croyle RT, Morgan GD, Fiore MC. Addressing a Core Gap in Cancer Care - The NCI Moonshot Program to Help Oncology Patients
Stop Smoking. The New England journal of medicine. 2019;380(6):512-5. Epub 2019/01/03. doi: 10.1056/NEJMp1813913. PubMed PMID:
30601710; PubMed Central PMCID: PMCPMC6414811.

36. D'Angelo H, Rolland B, Adsit R, Baker TB, Rosenblum M, Pauk D, et al. Tobacco Treatment Program Implementation at NCI Cancer
Centers: Progress of the NCI Cancer Moonshot-funded Cancer Center Cessation Initiative. Cancer prevention research (Philadelphia, Pa).
2019. Epub 2019/09/05. doi: 10.1158/1940-6207.Capr-19-0182. PubMed PMID: 31481540.

37. Oncology TASoC. The State of Cancer Care in America, 2017: A Report by the American Society of Clinical Oncology. Journal of
oncology practice. 2017;13(4):€353-e94. doi: 10.1200/jop.2016.020743. PubMed PMID: 28326862.
38. Abroms LC, Lee Westmaas J, Bontemps-Jones J, Ramani R, Mellerson J. A content analysis of popular smartphone apps for

smoking cessation. Am J Prev Med. 2013;45(6):732-6. Epub 2013/11/19. doi: 10.1016/j.amepre.2013.07.008. PubMed PMID: 24237915;
PubMed Central PMCID: PMCPMC3836190.

39. Abroms LC, Padmanabhan N, Thaweethai L, Phillips T. iPhone apps for smoking cessation: a content analysis. Am J Prev Med.
2011;40(3):279-85. Epub 2011/02/22. doi: 10.1016/j.amepre.2010.10.032. PubMed PMID: 21335258; PubMed Central PMCID:
PMCPMC3395318.

40. 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. Telemedicine journal and e-health : the official journal of the American
Telemedicine Association. 2013. Epub 2013/12/20. doi: 10.1089/tm].2013.0169. PubMed PMID: 24350804.

41. Chen YF, Madan J, Welton N, Yahaya I, 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 technology assessment (Winchester, England).
2012;16(38):1-205, iii-v. Epub 2012/10/11. doi: 10.3310/hta16380. PubMed PMID: 23046909.

42. Berg CJ. Internet-based interventions for smoking cessation show inconsistent effects across trials, with only some trials showing a
benefit. Evid Based Nurs. 2011;14(2):47-8. Epub 2011/03/23. doi: 10.1136/ebn.14.2.47. PubMed PMID: 21421974.

43. Civljak M, Sheikh A, Stead LF, Car J. Internet-based interventions for smoking cessation. Cochrane Database Syst Rev.
2010(9):CD007078. Epub 2010/09/09. doi: 10.1002/14651858.CD007078.pub3. PubMed PMID: 20824856.

44, 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. 2011;171(1):46-53. Epub 2011/01/12. doi: 10.1001/archinternmed.2010.451. PubMed
PMID: 21220660.

45. Hutton HE, Wilson LM, Apelberg BJ, Tang EA, Odelola O, Bass EB, et al. A systematic review of randomized controlled trials: Web-
based interventions for smoking cessation among adolescents, college students, and adults. Nicotine & Tobacco Research. 2011;13(4):227-
38. Epub 2011/02/26. doi: 10.1093/ntr/ntq252. PubMed PMID: 21350042.

46. Shahab L, McEwen A. Online support for smoking cessation: a systematic review of the literature. Addiction. 2009;104(11):1792-
804. Epub 2009/10/17. doi: 10.1111/j.1360-0443.2009.02710.x. PubMed PMID: 19832783.
47. Webb TL. Commentary on Shahab & McEwen (2009): Understanding and preventing attrition in online smoking cessation

interventions: a self-regulatory perspective. Addiction. 2009;104(11):1805-6. Epub 2009/10/17. doi: 10.1111/j.1360-0443.2009.02751 .x.
PubMed PMID: 19832784.

48. Whittaker R, McRobbie H, Bullen C, Borland R, Rodgers A, Gu Y. Mobile phone-based interventions for smoking cessation.
Cochrane Database Syst Rev. 2012;11:CD006611. Epub 2012/11/16. doi: 10.1002/14651858.CD006611.pub3. PubMed PMID: 23152238.
49. Harrison R, Flood, D., & Duce, D. . Usability of mobile applications: Literature review and rationale for a

new usability model. Journal of Interaction Science. 2013;1:1-16.

50. Broderick JT, Devine, E., Langhans, A.J., Lemerise, S., & Harris, L. Designing health literate mobile apps. . In: Medicine lo, editor.
2014.

51. Project PlaAL. Mobile Fact Sheet 2018. Available from: http://www.pewinternet.org/fact-sheet/mobile/.

52. Deloitte 2017 global mobile consumer survey: US edition Available from:

https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-tmt-2017-global-mobile-consumer-
survey-executive-summary.pdf.

53. Xyo |. Estimated US downloads of smoking cessation apps since 2012 2018. Available from: xyo.net.

54. Consortium NAQ. Results from the 2012 NAQC annual survey of quitlines. North American Quitline Consortium, 2013. 2013 [March
25, 2014]. Available from:
http://c.ymcdn.com/sites/www.naquitline.org/resource/resmgr/2012_annual_survey/oct23naqc_2012_final_report_.pdf.

24


http://www.pewinternet.org/fact-sheet/mobile/
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-tmt-2017-global-mobile-consumer-survey-executive-summary.pdf
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-tmt-2017-global-mobile-consumer-survey-executive-summary.pdf
http://c.ymcdn.com/sites/www.naquitline.org/resource/resmgr/2012_annual_survey/oct23naqc_2012_final_report_.pdf

IR-10432 / RG1007577

55. Leischow SJ, Provan K, Beagles J, Bonito J, Ruppel E, Moor G, et al. Mapping tobacco quitlines in North America: signaling
pathways to improve treatment. American journal of public health. 2012;102(11):2123-8. Epub 2012/09/22. doi: 10.2105/ajph.2011.300529.
PubMed PMID: 22994189; PubMed Central PMCID: PMCPMC3477982.

56. Consortium NAQ. Results from the 2017 NAQC Annual Survey of Quitlines. 2017 [November 16, 2018]. Available from:
http://www.naquitline.org/?page=2017Survey.

57. Graham AL, Amato MS. Twelve Million Smokers Look Online for Smoking Cessation Help Annually: Health Information National
Trends Survey Data, 2005-2017. Nicotine Tob Res. 2018. Epub 2018/04/17. doi: 10.1093/ntr/nty043. PubMed PMID: 29660037.

58. Vercammen L. Estimated 2017 US reach of SMS text messaging programs for smoking cessation ICF International 2018.

59. Haskins BL, Lesperance D, Gibbons P, Boudreaux ED. A systematic review of smartphone applications for smoking cessation.

Translational behavioral medicine. 2017;7(2):292-9. Epub 2017/05/21. doi: 10.1007/s13142-017-0492-2. PubMed PMID: 28527027; PubMed
Central PMCID: PMCPMC5526818.

60. BinDhim NF, McGeechan K, Trevena L. Smartphone Smoking Cessation Application (SSC App) trial: a multicountry double-blind
automated randomised controlled trial of a smoking cessation decision-aid 'app’. BMJ open. 2018;8(1):e017105. Epub 2018/01/24. doi:
10.1136/bmjopen-2017-017105. PubMed PMID: 29358418; PubMed Central PMCID: PMCPMC5780681.

61. Berg CJ, Thomas AN, Mertens AC, Schauer GL, Pinsker EA, Ahluwalia JS, et al. Correlates of continued smoking versus cessation
among survivors of smoking-related cancers. Psycho-Oncology. 2013;22(4):799-806. doi: 10.1002/pon.3077.

62. Li WH, Chan SS, Lam TH. Helping cancer patients to quit smoking by understanding their risk perception, behavior, and attitudes
related to smoking. Psychooncology. 2014;23(8):870-7. Epub 2014/02/05. doi: 10.1002/pon.3486. PubMed PMID: 24493624.

63. Hay JL, Ostroff J, Burkhalter J, Li Y, Quiles Z, Moadel A. Changes in cancer-related risk perception and smoking across time in
newly-diagnosed cancer patients. J Behav Med. 2007;30(2):131-42. Epub 2007/03/06. doi: 10.1007/s10865-007-9094-7. PubMed PMID:
17334916.

64. Eng L, Alton D, Che J, Song Y, Su J, Farzanfar D, et al. Awareness among patients with cancer of the harms of continued smoking.
Journal of Clinical Oncology. 2017;35(5_suppl):179-. doi: 10.1200/JC0.2017.35.5_suppl.179.

65. Shin DW, Park JH, Kim SY, Park EW, Yang HK, Ahn E, et al. Guilt, censure, and concealment of active smoking status among
cancer patients and family members after diagnosis: a nationwide study. Psycho-Oncology. 2014;23(5):585-91. doi: 10.1002/pon.3460.

66. Hammett P, Fu SS, Nelson D, Clothier B, Saul JE, Widome R, et al. A Proactive Smoking Cessation Intervention for
Socioeconomically Disadvantaged Smokers: The Role of Smoking-Related Stigma. Nicotine Tob Res. 2018;20(3):286-94. Epub 2017/04/12.
doi: 10.1093/ntr/ntx085. PubMed PMID: 28398492; PubMed Central PMCID: PMCPMC5896499.

67. Riley KE, Ulrich MR, Hamann HA, Ostroff JS. Decreasing Smoking but Increasing Stigma? Anti-tobacco Campaigns, Public Health,
and Cancer Care. AMA journal of ethics. 2017;19(5):475-85. Epub 2017/05/30. doi: 10.1001/journalofethics.2017.19.5.msoc1-1705. PubMed
PMID: 28553905; PubMed Central PMCID: PMCPMC5679230.

68. Stuber J, Galea S. Who conceals their smoking status from their health care provider? Nicotine Tob Res. 2009;11(3):303-7. Epub
2009/02/28. doi: 10.1093/ntr/ntn024. PubMed PMID: 19246431; PubMed Central PMCID: PMCPMC2666372.
69. Pell JP, Haw SJ, Cobbe SM, Newby DE, Pell AC, Oldroyd KG, et al. Validity of self-reported smoking status: Comparison of patients

admitted to hospital with acute coronary syndrome and the general population. Nicotine Tob Res. 2008;10(5):861-6. Epub 2008/06/24. doi:
10.1080/14622200802023858. PubMed PMID: 18569760.

70. Chapple A, Ziebland S, McPherson A. Stigma, shame, and blame experienced by patients with lung cancer: qualitative study. Bmj.
2004;328(7454):1470. Epub 2004/06/15. doi: 10.1136/bmj.38111.639734.7C. PubMed PMID: 15194599; PubMed Central PMCID:
PMCPMC428516.

71. Warren GW, Sobus S, Gritz ER. The biological and clinical effects of smoking by patients with cancer and strategies to implement
evidence-based tobacco cessation support. The Lancet Oncology. 2014;15(12):e568-80. Epub 2014/12/03. doi: 10.1016/s1470-
2045(14)70266-9. PubMed PMID: 25439699; PubMed Central PMCID: PMCPMC5977974.

72. Wells M, Aitchison P, Harris F, Ozakinci G, Radley A, Bauld L, et al. Barriers and facilitators to smoking cessation in a cancer
context: A qualitative study of patient, family and professional views. BMC cancer. 2017;17(1):348. Epub 2017/05/21. doi: 10.1186/s12885-
017-3344-z. PubMed PMID: 28526000; PubMed Central PMCID: PMCPMC5438552.

73. Onken LS, Carroll KM, Shoham V, Cuthbert BN, Riddle M. Reenvisioning Clinical Science: Unifying the Discipline to Improve the
Public Health. Clinical psychological science : a journal of the Association for Psychological Science. 2014;2(1):22-34. Epub 2014/01/01. doi:
10.1177/2167702613497932. PubMed PMID: 25821658; PubMed Central PMCID: PMCPMC4374633.

74. Bricker JB, Watson, NL, Heffner, JL, Sullivan, B, Mull, KE, Kwon, D, Westmaas, JL, Ostroff, J. Smartphone app to help cancer
patients stop smoking: Results from a pilot randomized trial on feasibility, acceptability, and effectiveness. JMIR Formative Research. 2020
Jan 17; 4(1):16652. doi: 10.2196/16652. PMID 31951215.

75. Bricker JB, Mull KE, Kientz JA, Vilardaga R, Mercer LD, Akioka KJ, et al. Randomized, controlled pilot trial of a smartphone app for
smoking cessation using acceptance and commitment therapy. Drug Alcohol Depend. 2014;143:87-94. doi:
10.1016/j.drugalcdep.2014.07.006. PubMed PMID: WOS:000342871100012.

76. Krebs P, Burkhalter J, Fiske J, Snow H, Schofield E, locolano M, et al. The QuitlT Coping Skills Game for Promoting Tobacco
Cessation Among Smokers Diagnosed With Cancer: Pilot Randomized Controlled Trial. JMIR mHealth and uHealth. 2019;7(1):e10071. Epub
2019/01/12. doi: 10.2196/10071. PubMed PMID: 30632971; PubMed Central PMCID: PMCPMC6329892.

77. Park ER, Ostroff JS, Perez GK, Hyland KA, Rigotti NA, Borderud S, et al. Integrating tobacco treatment into cancer care: Study
protocol for a randomized controlled comparative effectiveness trial. Contemporary clinical trials. 2016;50:54-65. Epub 2016/07/23. doi:
10.1016/j.cct.2016.07.016. PubMed PMID: 27444428; PubMed Central PMCID: PMCPMC5035625.

78. Li WHC, Wang MP, Ho KY, Lam KKW, Cheung DYT, Cheung YTY, et al. Helping cancer patients quit smoking using brief advice
based on risk communication: A randomized controlled trial. Scientific reports. 2018;8(1):2712. Epub 2018/02/11. doi: 10.1038/s41598-018-
21207-1. PubMed PMID: 29426956; PubMed Central PMCID: PMCPMC5807437.

79. Ghosh A, Philiponis G, Bewley A, Ransom ER, Mirza N. You can't pay me to quit: the failure of financial incentives for smoking
cessation in head and neck cancer patients. The Journal of laryngology and otology. 2016;130(3):278-83. Epub 2016/02/16. doi:
10.1017/s0022215116000037. PubMed PMID: 26878376.

80. Guest G, Bunce A, Johnson L. How Many Interviews Are Enough?:An Experiment with Data Saturation and Variability. Field
Methods. 2006;18(1):59-82. doi: 10.1177/1525822x05279903.

81. Daae J, Boks C. A classification of user research methods for design for sustainable behaviour. Journal of Cleaner Production.
2015;106:680-9. doi: https://doi.org/10.1016/j.jclepro.2014.04.056.

82. Fiore MC, Jaén CR, Baker TB, Bailey WC, Benowitz NL, Curry SJ, et al. Treating tobacco use and dependence: 2008 update.
Clinical Practice Guideline. Rockville, MD: U.S. Department of Health and Human Services, Public Health Service; 2008.

83. Watson NL, Mull KE, Heffner JL, McClure JB, Bricker JB. Participant Recruitment and Retention in Remote eHealth Intervention

Trials: Methods and Lessons Learned From a Large Randomized Controlled Trial of Two Web-Based Smoking Interventions. J Med Internet
Res. 2018;20(8):e10351. Epub 2018/08/26. doi: 10.2196/10351. PubMed PMID: 30143479; PubMed Central PMCID: PMCPMC6128955.

25


http://www.naquitline.org/?page=2017Survey
https://doi.org/10.1016/j.jclepro.2014.04.056

IR-10432 / RG1007577

84. Heatherton TF, Kozlowski LT, Frecker RC, Rickert W, Robinson J. Measuring the heaviness of smoking: using self-reported time to
the first cigarette of the day and number of cigarettes smoked per day. Br J Addict. 1989;84(7):791-9. Epub 1989/07/01. PubMed PMID:
2758152.

85. Roberts AW, Ogunwole, S.U., Blakeslee, L., Rabe, M.A. The population 65 years and older in the United States: 2016. Washington,
DC: Census Bureau; 2018.

86. Prevention CfDaCa. Current Cigarette Smoking Among US Adults Aged 18 Years and Older 2019 [cited 2019 July 31, 2019].
Available from: https://www.cdc.gov/tobacco/campaign/tips/resources/data/cigarette-smoking-in-united-states.html#three.

87. Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The Fagerstrom Test for Nicotine Dependence: a revision of the
Fagerstrom Tolerance Questionnaire. British Journal of Addiction. 1991;86(9):1119-27.

88. Whittaker R, McRobbie H, Bullen C, Rodgers A, Gu Y. Mobile phone-based interventions for smoking cessation. Cochrane
Database Syst Rev. 2016;4:Cd006611. Epub 2016/04/12. doi: 10.1002/14651858.CD006611.pub4. PubMed PMID: 27060875.

89. Scott-Sheldon LA, Lantini R, Jennings EG, Thind H, Rosen RK, Salmoirago-Blotcher E, et al. Text Messaging-Based Interventions

for Smoking Cessation: A Systematic Review and Meta-Analysis. JMIR mHealth and uHealth. 2016;4(2):e49. Epub 2016/05/22. doi:
10.2196/mhealth.5436. PubMed PMID: 27207211; PubMed Central PMCID: PMCPMC4893152.

90. Taylor GMJ, Dalili MN, Semwal M, Civljak M, Sheikh A, Car J. Internet-based interventions for smoking cessation. Cochrane
Database Syst Rev. 2017;9:Cd007078. Epub 2017/09/05. doi: 10.1002/14651858.CD007078.pub5. PubMed PMID: 28869775.
91. Herd N, Borland R, Hyland A. Predictors of smoking relapse by duration of abstinence: findings from the International Tobacco

Control (ITC) Four Country Survey. Addiction. 2009;104(12):2088-99. Epub 2009/11/20. doi: 10.1111/j.1360-0443.2009.02732.x. PubMed
PMID: 19922574.

92. Kocak ND, Eren A, Boga S, Akturk UA, Ozturk UA, Arinc S, et al. Relapse Rate and Factors Related to Relapse in a 1-Year Follow-
Up of Subjects Participating in a Smoking Cessation Program. Respiratory care. 2015;60(12):1796-803. Epub 2015/08/20. doi:
10.4187/respcare.03883. PubMed PMID: 26286738.

93. Killeen PR. Markov model of smoking cessation. Proceedings of the National Academy of Sciences of the United States of America.
2011;108 Suppl 3:15549-56. Epub 2011/04/22. doi: 10.1073/pnas.1011277108. PubMed PMID: 21508324; PubMed Central PMCID:
PMCPMC3176613.

94. Bricker JB, Copeland W, Mull KE, Zeng EY, Watson NL, Akioka KJ, et al. Single-arm trial of the second version of an acceptance &
commitment therapy smartphone application for smoking cessation. Drug Alcohol Depend. 2017;170:37-42. Epub 2016/11/22. doi:
10.1016/j.drugalcdep.2016.10.029. PubMed PMID: 27870987; PubMed Central PMCID: PMCPMC5183543.

95. Bricker J, Wyszynski C, Comstock B, Heffner JL. Pilot randomized controlled trial of web-based acceptance and commitment
therapy for smoking cessation. Nicotine Tob Res. 2013;15(10):1756-64. Epub 2013/05/25. doi: 10.1093/ntr/ntt056. PubMed PMID: 23703730;
PubMed Central PMCID: PMC3768336.

96. Bricker JB, Mull KE, McClure JB, Watson NL, Heffner JL. Improving quit rates of web-delivered interventions for smoking cessation:
full-scale randomized trial of WebQuit.org versus Smokefree.gov. Addiction. 2017. Epub 2017/12/14. doi: 10.1111/add.14127. PubMed PMID:
29235186.

97. DiGiulio A, Haddix M, Jump Z, Babb S, Schecter A, Williams KS, et al. State Medicaid Expansion Tobacco Cessation Coverage and
Number of Adult Smokers Enrolled in Expansion Coverage - United States, 2016. MMWR Morb Mortal Wkly Rep. 2016;65(48):1364-9. Epub
2016/12/10. doi: 10.15585/mmwr.mm6548a2. PubMed PMID: 27932786.

98. Jenerowicz D, Polanska A, Olek-Hrab K, Silny W. Skin hypersensitivity reactions to transdermal therapeutic systems--still an
important clinical problem. Ginekologia polska. 2012;83(1):46-50. Epub 2012/03/06. PubMed PMID: 22384639.
99. Mills EJ, Wu P, Lockhart I, Wilson K, Ebbert JO. Adverse events associated with nicotine replacement therapy (NRT) for smoking

cessation. A systematic review and meta-analysis of one hundred and twenty studies involving 177,390 individuals. Tobacco induced
diseases. 2010;8:8. Epub 2010/07/16. doi: 10.1186/1617-9625-8-8. PubMed PMID: 20626883; PubMed Central PMCID: PMCPMC2917405.
100. Benowitz NL, Jacob Il P, Ahijevych K, Jarvis MJ, Hall S, LeHouezec J, et al. Biochemical verification of tobacco use and cessation.
Nicotine & Tobacco Research. 2002;4(2):149-59.

101. Biener L, Abrams DB. The Contemplation Ladder: validation of a measure of readiness to consider smoking cessation. Health
Psychol. 1991;10(5):360-5. Epub 1991/01/01. PubMed PMID: 1935872.

102. Fife BL, Wright ER. The dimensionality of stigma: a comparison of its impact on the self of persons with HIV/AIDS and cancer.
Journal of health and social behavior. 2000;41(1):50-67. Epub 2000/04/06. PubMed PMID: 10750322.

103. Radloff LS. The CES-D Scale: A self-report depression scale for research in the general population. Applied Psychological
Measurement. 1977;1:385-401.

104. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Arch Intern
Med. 2006;166(10):1092-7. Epub 2006/05/24. doi: 10.1001/archinte.166.10.1092. PubMed PMID: 16717171.

105. Park ER, Ostroff JS, Rakowski W, Gareen IF, Diefenbach MA, Feibelmann S, et al. Risk perceptions among participants undergoing
lung cancer screening: baseline results from the National Lung Screening Trial. Ann Behav Med. 2009;37(3):268-79. Epub 2009/08/28. doi:
10.1007/s12160-009-9112-9. PubMed PMID: 19711141; PubMed Central PMCID: PMCPMC2831282.

106. Edwards PJ, Roberts |, Clarke MJ, Diguiseppi C, Wentz R, Kwan |, et al. Methods to increase response to postal and electronic
questionnaires. Cochrane Database Syst Rev. 2009(3):MR000008. Epub 2009/07/10. doi: 10.1002/14651858.MR000008.pub4. PubMed
PMID: 19588449.

107. Hughes JR, Carpenter MJ, Naud S. Do point prevalence and prolonged abstinence measures produce similar results in smoking
cessation studies? A systematic review. Nicotine Tob Res. 2010;12(7):756-62. Epub 2010/05/28. doi: 10.1093/ntr/ntq078. PubMed PMID:
20504946; PubMed Central PMCID: PMCPMC2893294.

108. Benowitz NL, Bernert JT, Foulds J, Hecht SS, Jacob P, Jarvis MJ, et al. Biochemical Verification of Tobacco Use and Abstinence:
2019 Update. Nicotine Tob Res. 2019. Epub 2019/10/02. doi: 10.1093/ntr/ntz132. PubMed PMID: 31570931.

109. Dallery J, Raiff BR, Kim SJ, Marsch LA, Stitzer M, Grabinski MJ. Nationwide access to an internet-based contingency management
intervention to promote smoking cessation: a randomized controlled trial. Addiction. 2017;112(5):875-83. doi: doi:10.1111/add.13715.

110. Berlin I, Radzius A, Henningfield JE, Moolchan ET. Correlates of expired air carbon monoxide: effect of ethnicity and relationship
with saliva cotinine and nicotine. Nicotine Tob Res. 2001;3(4):325-31. Epub 2001/11/06. doi: 10.1080/14622200110050400. PubMed PMID:
11694199.

111. Fritz M, Wallner R, Grohs U, Kemmler G, Saria A, Zernig G. Comparable sensitivities of urine cotinine and breath carbon monoxide
at follow-up time points of three months or more in a smoking cessation trial. Pharmacology. 2010;85(4):234-40. Epub 2010/03/20. doi:
10.1159/000280435. PubMed PMID: 20299823.

112. Jarvis MJ, Tunstall-Pedoe H, Feyerabend C, Vesey C, Saloojee Y. Comparison of tests used to distinguish smokers from
nonsmokers. American journal of public health. 1987;77(11):1435-8. Epub 1987/11/01. doi: 10.2105/ajph.77.11.1435. PubMed PMID:
3661797; PubMed Central PMCID: PMCPMC1647100.

26


https://www.cdc.gov/tobacco/campaign/tips/resources/data/cigarette-smoking-in-united-states.html#three

IR-10432 / RG1007577

113. Perkins KA, Karelitz JL, Jao NC. Optimal carbon monoxide criteria to confirm 24-hr smoking abstinence. Nicotine Tob Res.
2013;15(5):978-82. Epub 2012/09/20. doi: 10.1093/ntr/nts205. PubMed PMID: 22990219; PubMed Central PMCID: PMCPMC3733388.

114. Bedfont. iCO Smokerlyzer 2019. Available from: https://www.bedfont.com/shop/smokerlyzer/ico-smokerlyzer.

115. Kim SS, Berstein, K., Shim, O., Fang, H., McKee, S., & Ziedonis, D. . Remote biochemical verification of smoking abstinence via
mobile-phone video call. Journal of Mobile Technology in Medicine. 2018;7(1):1-8.

116. Free C, Knight R, Robertson S, Whittaker R, Edwards P, Zhou W, et al. Smoking cessation support delivered via mobile phone text

messaging (txt2stop): a single-blind, randomised trial. Lancet. 2011;378(9785):49-55. Epub 2011/07/05. doi: 10.1016/s0140-6736(11)60701-0.
PubMed PMID: 21722952; PubMed Central PMCID: PMCPMC3143315.

117. Nomura A, Tanigawa T, Muto T, Oga T, Fukushima Y, Kiyosue A, et al. Clinical Efficacy of Telemedicine Compared to Face-to-Face
Clinic Visits for Smoking Cessation: Multicenter Open-Label Randomized Controlled Noninferiority Trial. J Med Internet Res.
2019;21(4):e13520. Epub 2019/04/16. doi: 10.2196/13520. PubMed PMID: 30982776; PubMed Central PMCID: PMCPMC6660118.

118. Coa KI, Wiseman KP, Higgins B, Augustson E. Associations between Engagement and Outcomes in the SmokefreeTXT Program: A
Growth Mixture Modeling Analysis. Nicotine Tob Res. 2018. Epub 2018/04/19. doi: 10.1093/ntr/nty073. PubMed PMID: 29668984.
119. Christofferson DE, Hertzberg JS, Beckham JC, Dennis PA, Hamlett-Berry K. Engagement and abstinence among users of a

smoking cessation text message program for veterans. Addict Behav. 2016;62:47-53. Epub 2016/06/20. doi: 10.1016/j.addbeh.2016.06.016.
PubMed PMID: 27318948; PubMed Central PMCID: PMCPMC5144826.

120. Dillman DA. Mail and Internet Surveys: The Tailored Design Method. 2nd ed. Hoboken, NH: John Wiley & Sons, Inc.; 2007.

121. Rubin DB. Multiple imputation for nonresponse in surveys. New York: John Wiley & Sons; 1987.

122. Rubin DB. Multiple imputation after 18+ years. Journal of the American Statistical Association. 1996;91(434):473-89.

123. Schafer JL. Multiple imputation: a primer. Statistical Methods in Medical Research. 1999;8(1):3-15. Epub 1999/05/29. PubMed
PMID: 10347857.

124. MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V. A comparison of methods to test mediation and other intervening
variable effects. Psychological methods. 2002;7(1):83-104. Epub 2002/04/04. PubMed PMID: 11928892.

125. MacKinnon DP. Introduction to Statistical Mediation Analysis. New York: Erlbaum; 2008.

126. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and comparing indirect effects in multiple mediator
models. Behavior research methods. 2008;40(3):879-91. Epub 2008/08/14. PubMed PMID: 18697684.

127. MacKinnon DP. Contrasts in multiple mediator models. In: Rose JS, Chassin L, Presson CC, Sherman SJ, editors. Multivariate
applications in substance use research: New methods for new questions. Nahwah, NJ: Erlbaum; 2000. p. 141-60.

128. Preacher K, Rucker DD, Hayes AF. Addressing moderated mediation hypotheses: Theory, methods, and prescriptions. Multivariate
Behavioral Research. 2007;42:185-227.

129. VanderWeele TJ. A unification of mediation and interaction: a 4-way decomposition. Epidemiology (Cambridge, Mass).

2014;25(5):749-61. Epub 2014/07/08. doi: 10.1097/ede.0000000000000121. PubMed PMID: 25000145; PubMed Central PMCID:
PMCPMC4220271.

130. Health Nlo. Reviewer guidance to evaluate sex as a biological variable 2018 [cited 2018 November 12]. Available from:
https://grants.nih.gov/grants/peer/guidelines_general/sabv_decision_tree_for_reviewers.pdf.
131. Graham AL, Carpenter KM, Cha S, Cole S, Jacobs MA, Raskob M, et al. Systematic review and meta-analysis of Internet

interventions for smoking cessation among adults. Substance abuse and rehabilitation. 2016;7:55-69. Epub 2016/06/09. doi:
10.2147/sar.s101660. PubMed PMID: 27274333; PubMed Central PMCID: PMCPMC4876804.

132. West R. The clinical significance of "small" effects of smoking cessation treatments. Addiction. 2007;102(4):506-9. Epub
2007/03/17. doi: 10.1111/j.1360-0443.2007.01750.x. PubMed PMID: 17362283.

133. Cohen J. Statistical power analysis for the behavioral sciences. 2nd Edition. Hillsdale, NJ: Erlbaum; 1988.

134. Taylor AB, MacKinnon DP, Tein J-Y. Tests of the Three-Path Mediated Effect. Organizational Research Methods. 2008;11(2):241-
69. doi: 10.1177/1094428107300344.

135. Fritz MS, Mackinnon DP. Required sample size to detect the mediated effect. Psychol Sci. 2007;18(3):233-9. Epub 2007/04/21. doi:
PSCI11882 [pii]

10.1111/j.1467-9280.2007.01882.x. PubMed PMID: 17444920.

136. Guydish J, Tajima B, Chan M, Delucchi KL, Ziedonis D. Measuring smoking knowledge, attitudes and services (S-KAS) among

clients in addiction treatment. Drug Alcohol Depend. 2011;114(2-3):237-41. Epub 2010/11/09. doi: 10.1016/j.drugalcdep.2010.09.017.
PubMed PMID: 21055884; PubMed Central PMCID: PMCPMC3062722.

137. Park ER, Ostroff JS, Perez GK, Hyland KA, Rigotti NA, Borderud S, Regan S, Muzikansky A, Friedman ER, Levy DE, Holland S,
Eusebio J, Peterson L, Rabin J, Miller-Sobel J, Gonzalez I, Malloy L, O'Brien M, de Ledn-Sanchez S, Whitlock CW. Integrating tobacco
treatment into cancer care: Study protocol for a randomized controlled comparative effectiveness trial. Contemp Clin Trials. 2016 Sep;50:54-
65. doi: 10.1016/j.cct.2016.07.016. Epub 2016 Jul 19.

138. Erb P, Raiff BR, Meredith SE, Dallery J. The Accuracy of a Lower-Cost Breath Carbon Monoxide Meter in Distinguishing Smokers
from Non-smokers. Journal of SMoking Cessation. 2013; 10(1):55-69. doi: https://doi.org/10.1017/jsc.2013.37.

27


https://www.bedfont.com/shop/smokerlyzer/ico-smokerlyzer
https://grants.nih.gov/grants/peer/guidelines_general/sabv_decision_tree_for_reviewers.pdf

IR-10432 / RG1007577

18.0 APPENDICES

Appendix A: App screenshots

Appendix B: Participant measures and timepoints they will be administered
B.1: Cancer-Related Internalized Shame Scale
B.2: Internalized Stigma subscale, Lung Cancer Stigma Inventory

B.3: Center for Epidemiological Studies-Depression (CES-D)
B.4: Generalized Anxiety Disorder 7-item (GAD-7)
B.5: Knowledge subscale, Smoking Knowledge, Attitudes, and Services scale (K-SAS)
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18.1 APPENDIX A: App screenshots

Quit2Heal screenshots

YOUR QUIT JOURNEY
Your Quit Day: Feb 14

Level 1
Becoming an Urge Expert

Level 2
Willingness Novice

Level 3
Intermediate Willingness

Level 4
Willingness Expert

Becoming a Kindness Expert

Level 6
1st Week After Quitting

Level 7
2nd Week After Quitting

Level 8
3rd Week After Quitting

Level 8
4th Week After Quitting

Home page

QuitGuide screenshots

Home page

FAQ: Smoking and Quitting

How does quitting smoking impact cancer treatment?

Research shows that quitting smoking has huge
benefits:

Better chance of treatment working

® Fewer and less serious side effects from all
types of treatment

Faster recovery

Lower risk of secondary cancers

Lower risk of infection

Easier breathing

.

More energy

* Live longer

Better quality of life

mlgnnﬁming to smoke impact cancer

How does smoking affect cancer surgery?

How does smoking impact chemotherapy?

How does smoking impact radiation therapy?
Source: National Comprehensive Cancer Network

Clinical Practice Guidelines for Smoking Cessation
(NCCN.ORG)

Smoking after Cancer

<eack  QUITZHEAL

Medicines that help with withdrawal

When you quit smoking, you may feel
strange at first. You may feel dull, tense,
and not yourself. These are signs that your
body is getting used to life without

nicotine. These feelings usually only last a
few weeks.

Many people just can't handle how they
feel after they quit. They start smoking
again to feel better. Maybe this has
happened to you. Most people slip up in
the first week after quitting. This is when
feelings of withdrawal are strongest.

There are medicines that can help with
feelings of withdrawal:

+ Nicotine gum
= Nicotine inhaler
+ Nicotine lozenge

Cessation Medications

< AFTER YOU QuIT

Time to Forgive

v
| B |
=

This is an audio exercise. > HIDE TEXT

Do you attack yourself for choices you made
about smoking? Sometimes we regret the
decision to start smoking. Sometimes we beat
ourselves for relapsing. If this sounds like
something you do, it might be helpful to practice
self-forgiveness.

« |magine you are at your very best - your
kindest, wisest, most compassionate self,
You have the kind motivation to help, the
wise ability to look deeply into things, and the
courage to work with suffering.

Self-Compassion

¢ QUITZHEAL

Set a quit date

Pick a date within the next 2 weeks to quit.
That gives you enough time to get ready.
But it's not so long that you will lose your
drive to quit.

Think about choosing a special day:

Your birthday or wedding anniversary
New Year's Day

Independence Day

World No Tobacco Day (May 31)
The Great American Smokeout (the
third Thursday of each November)

If you smoke at work, quit on the weekend
or during a day off. That way you'll already
be cigarette-free when you return.

Quit Date Plan

29



IR-10432 / RG1007577

18.2 APPENDIX B: Participant measures and time points they will be administered.

Measure (# items) Screen Baseline | 3 month 6 month 12 month | Purpose
Eligibility Criteria (14) X Eligibility
Demographics (7) X All Aims
Nicotine & Tobacco Use (12) X X X X All Aims
Nicotine Dependence (6) [87] X X X X All Aims
Cessation Pharmacotherapy (8) X X X X All Aims
Readiness to Quit (1) [101] X X X X Aim 1

Quit Attempts (2) X X X X Aim 1
Cancer-Related Shame (5) [102] X X X Aim 2

Cancer Stigma (9) [22] X X X Aim 2
Depression (10) [103] X X X Aim 2

Anxiety (7) [104] X X X Aim 2
Knowledge of Smoking/Quitting )
Consequences (4) [136]. X X X Aim 2
g?:gc:c:s'll'zp():), Stage, & Time Since X Exploratory Aim
Partner who smokes (1) X Exploratory Aim
Advised to quit by oncologist (1) X Exploratory Aim
Total number of items 14 82 70 70 29

Mean duration, in minutes 6 31 26 26 14

B.1 Cancer-Related Internalized Shame Scale [102]
Below is a list of statements. Please circle or mark one number per question to indicate how much you agree with each
statement.

SFroneg Disagree | Agree Strongly
disagree agree
1. | feel others think | am to blame for my illness. 1 2 3 4
2. ldo notfeel | can be open with others about my illness. 2 3 4
3. Ifear someone telling others about my illness without my 1 ) 3 4
permission.
4. |feellneed to keep my illness a secret. 1 2 3 4
5. Ifeell am at least partially to blame for my illness. 1 2 3 4

B.2 Internalized Stigma Scale, Lung Cancer Stigma Inventory [22]
To what degree has each of the following happened to you since your lung cancer diagnosis?

Not .
at all Slightly | Somewhat | Moderately | Extremely
1. | have felt regret about my cancer. 1 2 3 4 5
2. lhave felt | did something to cause my cancer. 1 2 3 4 5
3. Thinking about cancer has made me wish | had lived my
e 1 2 3 4 5
life differently.
4. Having cancer has made me feel like I've made mistakes. 1 2 3 4 5
5. lhave wondered if | could have prevented cancer by
changing certain 1 2 3 4 5
behaviors.
6. | haye felt bad about the burden that cancer puts on my 1 ) 3 4 5
family.
7. | have thought that past behavior contributed to my 1 ) 3 4 5
cancer.
8. | have felt guilty about my cancer. 1 2 3 4 5
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| 9. | have blamed myself for having cancer. | 1 | 2 3 4 5
B.3 Center for Epidemiological Studies-Depression (CES-D) [103]
Check the box next to the statement which best describes how often you felt or behaved this way DURING THE PAST WEEK.
Rarely or Occasionall
y Some or a ¥ Most or
none of . or a moderate Prefer
. little of all of the
the time . amount of the . not to
(less than GG time time answer
1-2 days 5-7 days
1 day) ( vs) (3-4 days) ( vs)
DURING THE PAST WEEK:
1. 1 was bothered by things that don't usually
bother me. © o © © ©
2. | had trouble keeping my mind on what | was
doing. © o © © ©
3. |felt depressed. o o 0o o) o)
4. |felt everything | did was an effort. o o o) o o)
5. Ifelt hopeful about the future. o) o) o) o o
6. | felt fearful. fe} o 0o o) o
7. My sleep was restless. o o o o o
8. |was happy. o o o o o
9. | felt lonely. o) fe) o) o) o)
10. Icould not get "going". o o o o o
B.4 Generalized Anxiety Disorder 7-item (GAD-7) [104]
Over the last 2 weeks, how often have you been bothered by the following problems?
Not at | Several | More than Nearly Prefer not
all days half the days | Every Day | to answer
1. Feeling nervous, anxious or on edge. o o o o o
2. Not being able to stop or control worrying. o o o o o
3. Worrying too much about different things. o) o) o) o) /o)
4. Trouble relaxing. o 0o 0o o o
5. Being so restless that it is hard to sit still. o o o o o
6. Becoming easily annoyed or irritable o o o o o
7. Feeling afraid as if something awful might happen. o o o o /o)
B.5 Knowledge subscale, Smoking Knowledge, Attitudes, and Services scale (K-SAS) [136]
What is your level of agreement or disagreement with the following statements?
Neither
Strongly . Strongly
. Disagree | agreeor | Agree
disagree . agree
disagree
1. The hazards of smoking have been clearly demonstrated. 1 2 3 4 5
2 The hazards of second-hand smoke have been clearly 1 ) 3 4 5
demonstrated.
3. lam aware of community resources to help people quit smoking. 1 2 3 4 5
4. | have the required skills to quit smoking. 1 2 3 4 5
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