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ARTICLE INFO ABSTRACT

Smoking in the United States follows a clear socioeconomic gradient: low-income Americans smoke more and
quit less than those with more education and income. Evidence-based interventions like tobacco quitlines are
designed to make effective cessation services available on a population basis to all smokers. However, these
interventions do not address many of the unique challenges faced by low-income smokers, including unmet basic
needs like food, housing, personal safety and money for necessities that often supersede health needs. Research is
needed to maximize the use and effectiveness of tobacco quitlines in low-income populations. This paper details
the rationale, design and methods for a 2 x 2 randomized controlled trial currently underway comparing the
effects of Standard and Specialized Tobacco Quitlines with and without Basic Needs Navigation on intervention
engagement and smoking cessation among low-income smokers. Smokers are recruited from United Way 2-1-1 in
Missouri and all participants receive tobacco quitline services from Optum. Quitline and navigation services are
provided for 3 months. Participants complete telephone surveys at baseline, 3- and 6-month follow up. The
primary study outcome is self-reported 7-day point prevalence abstinence at 6-month follow up. Embedding the
study in practice agencies will accelerate dissemination and scalability should our findings demonstrate inter-
vention effectiveness.
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1. Introduction studies have shown promising effects with low-income samples

[16-19].

There is a greater burden of smoking and smoking-related cancers in
low-income populations. In the US, those with lower incomes are more
likely to smoke (26%), have greater nicotine dependence, lower
readiness to change, lower self-efficacy for quitting, and are less likely
to quit [1-8].

Effective cessation programs and resources are available but un-
derutilized by low-income smokers [2,9,10]. Telephone counseling for
smoking cessation is an evidence-based intervention [11-13] that is
recommended in both clinical and community practice guidelines
[11,14,15]. Because tobacco quitlines offer population-wide free access
to smoking cessation support, they have the potential to reach a diverse
population of smokers. Scant evidence exists for the success of quitlines
across levels of socioeconomic status [12], although several recent

Traditionally, health promotion and disease prevention programs
targeting low-income individuals have focused on adopting or changing
health behaviors without addressing unmet basic needs such as food,
shelter, safety, and money for necessities that may impede participants'
ability to engage in the programs and make and sustain behavior
changes. Thus, traditional interventions alone may fail to yield desired
results in very low-income populations. Adapted from our prior work
[20,21], Fig. 1 illustrates the bi-directional process in the conceptual
model guiding this study. Scarcity diminishes one's cognitive capacity
to focus on goals beyond meeting basic needs [22] by attenuating at-
tention, planning, follow-through and other self-care actions, which in
turn affect motivation and ability to perform health behaviors like
quitting smoking [22-26]. Support for this model is provided by
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Fig. 1. Conceptual model of how unmet basic needs indirectly impact health outcomes.

reported associations [27-33] and interventions — focused on coping,
support, and problem resolution — showing beneficial effects on health
behaviors, psychological distress, and mental health outcomes [34-42].
Providing coaching or navigation services to address basic needs
among low-income smokers is a promising approach to improving
cessation. In a previous study, navigators helped participants follow-up
on referrals they had received to agencies and organizations that pro-
vide needed health services. Smokers paired with a health service na-
vigator were twice as likely to call the quitline [43], although calling
the quitline did not translate into increased cessation. The current study
seeks to extend previous research to improve cessation outcomes by 1)
using navigators to specifically assist with unmet basic needs and 2)
adapting the standard quitline program for low-income smokers.

2. Study objectives

The primary aims of this statewide field trial are to compare the
relative and combined effects of two interventions on use of the tobacco
quitline and abstinence among low-income smokers. We hypothesize
that participants who are exposed to the specialized quitline and who
receive basic needs navigation will be more likely to engage in and
complete the quitline program and quit smoking, as measured by 7-day
point-prevalence abstinence at 6-month follow up. We also will ex-
amine secondary outcomes including 30-day abstinence, 24 h quit at-
tempts, and reduction in the number of cigarettes smoked per day.

3. Materials and methods
3.1. Study design

Our interventions are tested using a 2 (type of quitline service:
standard vs. specialized) x 2 (help with basic needs: no navigator vs.
navigator) factorial design. Telephone surveys will be administered at
baseline, 3- and 6-month follow up. All materials and procedures were
approved by the Washington University Institutional Review Board.

3.2. Study population, eligibility criteria, recruitment and retention

Each incoming call to the 2-1-1 helpline in Missouri is distributed to
whichever information specialist has been idle the longest or is first to
become available if all specialists are currently taking calls. Among all
information specialists in the call center, a subset of specially trained
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staff identify potential participants for the study. After providing stan-
dard 2-1-1 service, they ask callers if they would be willing to answer a
few health questions. Callers eligible to receive the invitation to screen
for study eligibility are: adult (age 18+) Missouri residents, English-
speaking, and not in acute crisis or with obvious cognitive limitations.
Callers who agree to answer the questions are asked, “Do you currently
smoke cigarettes every day, some days, or not at all?” This item is used
in the Behavioral Risk Factor Surveillance System [44], is re-
commended by the North American Quitline Consortium [45], and has
high test-retest reliability in multi-ethnic populations in the U.S. and
Missouri [46-49]. Daily smokers are further screened for eligibility by
asking if they are thinking about quitting in the next 30 days. Study
eligibility is not dependent on the number of cigarettes smoked per day,
because historically this criterion has excluded African Americans from
cessation trials [50]. Daily smokers interested in quitting are asked if
they are willing to share their contact information with a research team
conducting a study to help smokers quit. 2-1-1 information specialists
record all recruitment screening data in a secure electronic database
that is shared with University research staff.

Research staff attempt to reach interested smokers by phone by the
next business day to confirm their interest and eligibility, obtain verbal
informed consent, administer the baseline survey, and obtain detailed
contact information and preferred dates and times for follow-up.
Additional eligibility criteria applied during the baseline call include
willingness to receive calls from others to help them quit smoking (i.e.,
from quit coaches) and address unmet basic needs (i.e., from naviga-
tors). Smokers who report being pregnant or breastfeeding are in-
eligible for the study, as are those with health insurance through their
employer, because they may be eligible for different services through
the quitline.

Research staff assign participants who complete the baseline survey
to one of the four study conditions using a computer generated list of
random numbers in batches of 500 numbers to ensure equal propor-
tions in the four groups over time. By the end of each business day,
research staff share enrolled participants' contact information and study
group assignment with the quitline and, when applicable, the basic
needs navigator. Research staff also inform the quitline of participants
who opt-in to the quitline's Text2Quit and/or Internet programs that
supplement telephone coaching by providing a mobile phone number
and/or email address.

In all study conditions, participants are proactively called by the
intervention messenger (a quit coach and/or navigator). Quitline
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coaches attempt to reach smokers within 3 business days of receiving
their contact information, while navigators attempt to reach smokers
within two weeks after randomization. This 2-week lag allows partici-
pants to contact the referrals they received from 2-1-1 and engage with
the quitline prior to receiving additional assistance from the navigator.

Maintaining contact with participants during study follow up is a
challenge, especially in low-income populations. To maximize retention
we: (1) clearly inform participants at consent about follow ups and
timing; (2) provide financial incentives for completing each follow-up
survey ($10 at 3- and 6-month follow up); (3) collect up to three dif-
ferent contact numbers and mailing addresses from each participant;
(4) obtain from participants a “best time to call”; (5) make at least two
attempts per week to reach each participant at each follow up across
different days of the week and times of the day over the span of
3months; (6) use multiple channels (e.g., mail, email, text, voice
message) to contact participants for 3- and 6-month follow-up surveys;
and (7) send signed thank-you notes with incentive payments after each
survey is completed.

3.3. Interventions

3.3.1. Standard tobacco quitline intervention

Missouri Tobacco Quitline services are provided by Optum, which
also provides these services for many other states and many large
corporations and health systems. Optum's Quit For Life® is the nation's
leading tobacco cessation program, using a combination of physical,
psychological, and behavioral strategies to help smokers quit. Optum's
quit coaches are trained in the science of behavior change and moti-
vational interviewing.

Quit for Life helps smokers set a quit date within 30 days of en-
rollment and provides scheduled coaching calls to assist smokers in
quitting. Calls are scheduled at the smoker's convenience, usually last
10-15min, can be spread over 1-3 months around the quit date, and
are adjusted based on each individual's quitting success or needs.
Smokers can also contact the quitline on their own as desired, outside of
scheduled counseling sessions. Quit coaches try to reach a smoker up to
three times for each counseling session. The counseling goal is to in-
crease a smoker's readiness to quit and develop an individually tailored
quit plan.

At the start of study recruitment in June 2017, the Missouri Tobacco
Quitline provided: (1) up to four scheduled coaching calls; (2) un-
limited calls to a toll-free phone number by the smoker; (3) access to
Optum's Internet and Text2Quit programs; (4) printed self-help mate-
rials (i.e., “Quit Guide”); and (5) up to 2 weeks of free NRT (patch or
gum) mailed to smokers if they are ready to quit in the next 30 days,
have no contraindications to NRT, and do not have Medicaid insurance.
Because participants with Medicaid insurance have more pharmacolo-
gical options and coverage available, they are referred to their doctor
and health plan to obtain cessation aids.

3.3.2. Specialized tobacco quitline intervention

The standard Quit for Life program was modified in content, per-
sonnel and protocol to better fit the needs of low-income smokers. All
aspects of cessation counseling were reviewed and adapted as necessary
to suit the life context of low-income smokers. For example, resource
constraints prevent many low-income smokers from buying cessation
aids routinely recommended by quit coaches; low-income smokers are
often renters and low-wage workers who have less control over tobacco
exposure at home and work, respectively; and distal potential benefits
of quitting may be less salient to low-income smokers than immediate,
tangible ones. The training program for coaches was adapted to re-
cognize and address these differences.

As an alternative to the 50-page Quit Guide sent by Optum to par-
ticipants in the standard quitline condition, a brief 13-page version was
developed and tailored to low-income smokers. The specialized guide
used more graphics, first-person narratives and plain language: it was

42

Contemporary Clinical Trials 80 (2019) 40-47

written at a 5th grade reading level compared to 7th grade for the 50-
page Quit Guide. Unique topics covered in the quit guide included low-
cost and free cessation aids and ways to ask for help. It also provided
scripts for talking to family and friends about quitting and simple
worksheets for planning to quit.

A subset of quit coaches who are experienced with both standard
and specialized programs deliver the unique counseling protocols using
custom software. Intervention-specific training included four inter-
active modules (see Appendix) focused on understanding the daily lives
of low-income smokers (e.g., resource constraints, time orientation),
unique aspects of their smoking behavior (e.g., acquiring and using
tobacco, brand preferences), their information processing and com-
munication styles (e.g. concrete vs. abstract language, health literacy),
and attributes of trusted information sources (e.g., lived experience,
expertise). Specialized quitline calls are longer — 25-30 min - allowing
more time for rapport-building and support.

Compared to standard quitline services, the specialized intervention
obtains and uses more contact numbers for each smoker and collateral
contacts for family members or close friends who could reach a smoker
if their phone number was disconnected or changed. The number of call
attempts to reach smokers in was increased from three in the standard
quitline program to five in the specialized quitline.

3.3.3. Basic needs navigation intervention
The navigation intervention centers around five main objectives

Table 1
Navigation objectives.

Establish trust and rapport
Introduce participants to the navigation program and the navigator's role
Re-introduce or remind participants about the navigation program and the
navigator on each call
Differentiate navigation calls from other program calls (cessation coaching, survey
administration)
Explain the benefits (kinds of assistance and support) the navigator will provide to
resolve needs
Use participants' names correctly and use a sympathetic tone of voice and attitude
Express empathy and reassurance that solutions to participants' problems exist
Establish frequency and timing of interactions — (dates, times, duration, goals)
Follow up on notes from previous calls to maintain continuity and build rapport
Identify smoker's unmet needs
Review information sent by 2-1-1 about participant's needs during initial call for
assistance
Assess participant's unmet needs through systematic and open-ended questions
Confirm if previously reported needs remain unmet and document any new unmet
needs
Discuss current unmet needs in detail — (what are the barriers, why is it a need?)
Help participants prioritize among multiple needs
Separate the unmet need(s) into specific categories, e.g., housing, financial, food,
health
Probe participants with questions: “What is most important to you right now?”,
“What do you want to work on first?”
Encourage participants to prioritize serious needs or those with immediate
solutions
Jointly generate solutions
Use participants' zip code to identify relevant local resources/organizations
Determine participants' eligibility for services, contacting resource/organization to
inquire if needed
Discuss resources participant has used in the past to address needs
Identify additional resources through participants' social network — (case worker,
church, etc.)
Provide participants with information on resources — (address, distance,
requirements, etc.)
Create actionable steps to reach solutions
Prepare participants to interact with service agencies and/or act as an advocate on
their behalf
Call the resource/organization before referring the participant to determine their
ability to assist
Provide instrumental support such as arranging transportation to and from service
agencies
Follow up on problem solving actions and remind participants to follow through
Review progress made toward resolving unmet basic needs and adapt solutions
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(Table 1, (1) establish trust and rapport; (2) identify unmet basic needs;
(3) help participants prioritize among needs; (4) jointly generate solu-
tions; and (5) create actionable steps to reach solutions.

Basic needs navigation is provided by a research team member
employed by Washington University who helps smokers address unmet
basic needs by connecting them to resources in their community.
Within two weeks of a participant completing the baseline survey, the
navigator calls the participant. In the initial call, the navigator describes
her role as a personal resource specialist to the participant as someone
that focuses on finding resources in their area to resolve at least some of
their needs, and distinguishes her role from others in the research
project who will talk to participants by phone to help them to quit
smoking or complete research surveys. The navigator reviews the
unmet needs participants reported on the baseline survey and elicits
any new unmet needs. This process of reviewing changes in previously
reported and newly emerging needs is part of each navigation call. The
navigator identifies potential resources for each participant using pro-
fessional contacts and accessing the 2-1-1 resource database available
through the study's partnership with United Way 2-1-1 of Missouri. The
navigator refers participants to resources, coaches them on how to
contact organizations, and, when needed, acts as an advocate by
proactively contacting organizations on the participant's behalf to see if
the organization has available resources or to verify the participant's
eligibility to receive assistance. The navigator and participant work
together to determine which needs to address first, based on severity of
need and availability of community resources. The navigator does not
introduce the subject of smoking cessation nor provide direct assistance
or advice for quitting. If the topic of cessation is raised by a participant,
the navigator offers encouragement for quitting and contacting the
quitline.

The frequency of navigator follow-up calls depends on the number
and severity of participants' needs. For example, those with immediate
or pressing needs may receive weekly calls, while those with no new
needs receive a call every other week. Participants are encouraged to
initiate calls to the navigator as needed. Navigation services are pro-
vided for three months post-baseline.

The study's basic needs navigator has 12 years of experience in so-
cial services and case management working with racially and ethnically
diverse low-income individuals and families, as well as those with
special health conditions or basic needs. In addition, the navigator re-
ceived extensive project-specific training in basic needs problem-sol-
ving techniques, resource mapping and documentation, cultural com-
petency, basic counseling concepts and approaches, and research ethics.

Navigator training involves three modules focused on tasks, tech-
niques, and processes for communication, problem solving, and em-
powerment. The first module introduces techniques for effective com-
munication with participants. The second establishes guidelines for
problem solving and empowerment, including making effective re-
ferrals and helping participants access resources. The final module
consists of mastering protocols and scripts for calling, recording parti-
cipant notes, and crisis intervention resources. Prior to launching the
navigation intervention, the navigator practiced by completing mock
calls using the telephone script and electronic data collection system.
Throughout the study, the navigator also receives individualized su-
pervision and feedback, critiques of recorded calls, and bi-weekly ses-
sions discussing challenging cases with the full research team.

3.3.4. Intervention fidelity monitoring

Audio-recordings of Standard Quitline calls, Specialized Quitline
calls, and Basic Needs Navigation calls are collected throughout the
study. For each of the four study groups in the trial, a 10% random
sample of participants and all their calls are analyzed to assess fidelity
to study protocols.

To evaluate the fidelity of the quitline intervention, research staff
listen to audio-recorded calls and rate the presence or absence of eight
key components: (1) describing their expertise as coaches during the
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introduction; (2) asking questions that would elicit details about the
caller's life context; (3) providing context-relevant insights about the
caller's situation and connecting it back to smoking and/or cessation;
(4) providing directive planning through context-relevant tips and
confirming their appropriateness with the caller; (5) promoting the use
of quit-smoking medication using a metaphor to explain NRT and as-
sisting with medication-related challenges as needed; (6) stating the
importance of taking the next coaching call and explaining that the next
coach may be a different person and that it will benefit the caller to
hear a new perspective from the next coach; (7) using plain language to
explain concepts; and (8) responding to the caller with empathy.

At the end of each fidelity assessment form, coders indicate whether
they believe the recording was from a standard or specialized quitline
call. Coders then meet to reconcile the scoring and reach a consensus on
how to categorize the call. For example, calls that do not adhere to most
of the required components of the specialized quitline program are
coded as standard quitline. Final analyses will address differences be-
tween the randomly assigned intervention group and raters' evaluation
of the content of the intervention received. Specialized coaches are
aware of the fidelity assessment criteria and will receive feedback and
follow-up training when their calls do not meet the criteria. Examples of
follow-up training include “cheat sheets” provided to coaches with
examples of plain language substitutes for jargon or examples of how to
elicit stories and express empathy to participants with challenging life
contexts.

To evaluate fidelity of the navigation intervention, research staff
listen to audio-recorded calls and rate whether or not the navigator
sufficiently: (1) explained the purpose of navigation in this study, and
built rapport by assessing strengths, ability to cope with life challenges,
and goals for personal growth during each call; (2) identified and
prioritized participant needs, and took a history of past resources a
participant has utilized; (3) identified community resources, made re-
ferrals, and jointly created actionable steps toward problem resolution
for both the participant and the navigator; (4) redirected participants to
the quitline if they wanted to discuss cessation; and (5) closed each call
by scheduling call-backs, confirming contact information and asking if
the participant had questions. The navigator is aware of the fidelity
assessment criteria and receives performance feedback and follow-up
training as applicable.

3.4. Data collection from multiple sources

3.4.1. 2-1-1 data shared with the research team

Contact information including name, address, and telephone
number is shared with the research team along with the reason(s) for
each participant's call to 2-1-1 so the research team can track problem
resolution.

3.4.2. Telephone surveys administered by the research team
3.4.2.1. Baseline. Standard measures from the North American Quitline
Consortium Minimal Dataset for Quitlines [45] are used. Socio-
demographics (age, sex, race/ethnicity, sexual orientation, education,
income, employment), health and healthcare access (health insurance
status and type, regular doctor, history of 13 chronic conditions),
smoking history (age at smoking initiation, current use of other tobacco
products), nicotine dependence measured by the Heaviness of Smoking
Index [51] (cigarettes per day; time elapsed between waking and
smoking), cessation history (last quit attempt and length of quit, prior
use of pharmacologic cessation aids, self-help, and counseling services
to quit), environment (living with a smoker, smoke-free home rules,
workplace smoking rules, and coworkers who smoke), and intention to
quit are assessed (Table 2). Items developed for this study assess how
participants obtain cigarettes, money spent on cigarettes, and preferred
brand of cigarettes.

Measures specific to our conceptual model and used in previous
studies include: (1) Unmet basic needs: 10 items assess the likelihood
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Table 2
Survey measures.

Measures Baseline 3-Month 6-Month

Socio-demographics

Health and healthcare access

Smoking history

Nicotine dependence

Cessation history

Smoke free home rules

Workplace smoking

Intention to quit (if not quit at follow up)
Unmet basic needs

Perceived Stress Scale (Cohen 4-item)

Sleep quality (Pittsburgh Sleep Quality Index)
Social support (PROMIS)

Depression (PHQ-2)

Self-rated health (poor-excellent)

Cessation, aids & quit attempts

Confidence in staying quit (if applicable)
Basic needs problem resolution

Evaluation of intervention components
Evaluation of print materials

Life Satisfaction (BRFSS) X
Purpose (Steger's Meaning in Life) X

ISl I B I T B W I S B B I S S
> T ]
E T o T T T >

LT T B
MM X

@ All participants must report an interest in quitting smoking in the next
30 days to be enrolled in a quitline program.

that the smoker's safety, housing, food, employment, and different fi-
nancial needs (bills, necessities, unexpected expenses, childcare) will be
met in the next month [52]; (2) Cohen's Perceived Stress Scale (4 items)
[53]; (3) two items adapted from the Pittsburgh Sleep Quality Index
[54] rate sleep quality overall in the past month on a 4-point response
scale from very bad to very good, and how often they have trouble
sleeping (never, < 1/week, 1-2 times/week, 3 or more times/week);
(4) three social support items from the PROMIS Emotional Support item
bank [55] assess whether participants have someone who understands
their problems, someone who will listen when they need to talk, and
someone to turn to for suggestions about how to deal with a problem,
and an additional item created by the study team assesses whether they
have someone who will help them if they decide to quit smoking, all on
5-point response scales from never to always; (5) the PHQ-2 depression
screener [56]; and (6) self-rated health (excellent-poor).

3.4.2.2. Follow-up surveys at 3 & 6 months. Measures repeated from
baseline are reported in Table 2. The primary study outcomes are
cessation-related. Participants are asked if they smoked at all in the past
7 days [57] and past 30 days to assess point prevalence abstinence [58].
Those who report any smoking in the past 7 days are asked if they quit
for at least 24 h since the previous survey. All participants report use of
any pharmacologic cessation aids (i.e., NRT, bupropion, Chantix), self-
help, or counseling resources since the prior survey or intend to use any
in the next 3 months. We also ask participants how they obtained NRT,
such as from a doctor, quitline, retail store, friend or family member.
Successful quitters (= 7 days) report their confidence in staying quit
and all others report their current intention to quit [59].

Follow-up surveys also assess changes in unmet basic needs and
problem resolution for each reason they called 2-1-1 at enrollment. Life
satisfaction (1 item [60]) and life purpose (2 items adapted from Ste-
ger's Meaning in Life Questionnaire [61]) are assessed with 4-point
response scales: very dissatisfied to very satisfied and strongly disagree
to strongly agree, respectively. Evaluations of the quitline and naviga-
tion staff assess user experience (easy to talk to, cared about me as a
person, expert at helping me solve problems, and understood my life
situation) on 4-point response scales from strongly disagree to strongly
agree [43,62,63]. Evaluations of the program and print materials in-
clude whether participants remembered them, used them and would
recommend them to a friend.
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3.4.3. Biochemical validation of self-reported smoking cessation collected
by the research team

All participants who complete the 6-month follow-up survey and
report =7-day smoking abstinence are invited to participate in a bio-
chemical validation sub-study and receive an additional $25-$35.
Those who accept are administered a breath test using the coVita Micro
+ Smokerlyzer developed by Bedfont Scientific. This device instantly
measures the amount of CO on a smoker's breath and has been used to
biochemically assess individual's smoking status and validate ab-
stinence [64,65]. The device captures results in ppm (CO) in lungs,
collects a range of 0-500 ppm, and has built-in technology to ensure
infection control. The results are added to the participant's study re-
cord. For analysis, we will use the recommended 8 ppm cut-point as
identifying a participant as a smoker, based on prior research [66].

In addition to the smokerlyzer, participants are also offered a urine
cotinine test to validate self-reported abstinence. This option was added
to address those with transportation barriers and those who reside
outside of the St. Louis area. Using the NicAlert™ test in their homes,
participants dip a test strip into their urine sample at a depth of ¥ inch
for 20 s then lay it flat for 10-15 min. The result appears as a red band
within one of six “levels” on the test strip. Participants send a digital
photo of the test strip to the study team by text or e-mail. The result is
added to the participant's study record. We provide visual step-by-step
instructions for test use, review those instructions with participants
prior to mailing the test, and are available by phone to answer ques-
tions. For analysis, we will use a 50 ng/ml cut-point to identify someone
as a smoker (Level 3 on the test strip) as recommended in prior research
[66].

3.4.4. Data collected by the basic needs navigator

We developed a computer database to track the number, dates,
duration, and content of navigator calls. Most qualitative content is
recorded as notes in free text boxes. During the introductory call, the
navigator records qualitative information on participants' strengths,
goals, and coping strategies, and prioritizes up to three needs to address
first. During each navigation call thereafter, the navigator records
progress made on previously identified unmet basic needs and notes
any new needs that the participant may have. Additional questions may
be asked for each need reported. For example, the basic needs navigator
may ask participants reporting certain housing needs how many others
live with them, whether they have enough furniture, whether they have
ever applied for Section 8 housing, and/or their history of eviction and
homelessness.

The navigator also records the types of resources participants have
used in the past including supplemental income, food assistance pro-
grams, case management, and ongoing support from a community or-
ganization. At the end of the introductory call, the navigator also may
record whether the participant has the documents such as a driver's
license, birth certificate (for self and/or child), proof of income, or
Medicaid card needed to establish identity and/or eligibility for certain
resources.

3.4.5. Data collected by optum and shared with the research team

Optum records the number and dates of calls attempts and com-
pleted, as well as the type of calls completed (e.g., enrollment, proac-
tive counseling, ad hoc calls) and whether the calls were inbound to the
quitline or outbound from the quitline. These provide objective process
measures for each participant enrolled in the trial. Further, Optum re-
cords who participates in their Text2Quit and Internet programs.

3.4.6. Sample size and power considerations

To be consistent with national reporting guidelines and evidence
reviews, the primary cessation outcome is 7-day point prevalence ab-
stinence measured at 6 months post-baseline following an intent-to-
treat analysis approach. Estimated quit rates were based on the range of
6-month cessation rates from previous Optum clients which was
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Table 3
Sample size estimation.

Quit rate: total Comparing quit rates by ~ Odds ratio  Total sample size
study sample group needed”

8% 5% vs. 10% 2.10 870

10% 7% vs. 12% 1.80 1078

12% 9% vs. 14% 1.60 1276

14% 11% vs. 16% 1.50 1466

@ Total N assumes equal group sizes; Power = 0.80; Alpha = 0.05.

consistent with intervention effects in a previous review of telephone
cessation trials [12] (Table 3). The sample size estimation is based on
our plans to conduct intent-to-treat analyses. Thus, all participants who
completed a baseline assessment, were randomized, and were not re-
ported to have died during the study period will be included in the
analysis. It will be assumed that those lost to follow up, refusing in-
terviews, or otherwise unreachable are still smokers. We established 5%
as the smallest meaningful difference between study groups.

G*Power was used to conduct power calculations for proportions
[68]. We project a 5% rate of 7-day abstinence among smokers in the
standard quitline only group at 6-month follow-up. To identify 7-day
abstinence rates that are 5% in the standard quitline only condition and
10% or higher in any other intervention group (our primary hypoth-
esis), 435 smokers are needed in each of the two groups (N = 870 total)
for a Z-test to detect the difference at a 5% level of significance and 80%
power [67]. Comparable effects measured as odds ratios that would be
statistically significant for each sample size estimate are shown in
Table 3. If the quit rate in the standard quitline only group is higher
than projected, larger sample sizes are needed to find a 5% difference
between groups. Thus, with our baseline sample of 2000 smokers (500
per group), we will have sufficient power for testing our primary hy-
pothesis of a 5% difference between groups for a range of quit rates.

Feasibility. Missouri 2-1-1 received 204,432 calls for assistance in
2017 [69], and previous surveys of 2-1-1 callers have found high
smoking rates (> 30%) [43,70]. We estimate that to enroll 2000 par-
ticipants, 2-1-1 would need to invite over 15,000 callers to be screened
for eligibility for our study over the 3.5-year recruitment period and
provide contact information of interested participants for approxi-
mately 13 smokers to the research team each week, assuming we could
enroll 70-75% of those, similar to previous recruitment rates from 2-1-
1 [43]. Our period of planned recruitment runs from June 2017 to June
2020 with follow-up data collection ending in December 2020 and data
analysis continuing through the end of the study in June 2021. We may
extend data collection timelines if needed to reach recruitment goals or
allow for more time to complete the final 6 month survey and bio-
chemical validation before classifying a participant as a non-re-
spondent.

3.4.7. Primary data analyses

Group-level prevalence of abstinence at 6-month follow up will be
calculated by dividing the number of participants in each group who
meet the binary 7-day abstinence criterion by the number of partici-
pants randomized to that group at baseline. In preliminary analyses, we
will use t-test and chi-square tests to assess group differences for con-
tinuous and categorical sociodemographic and other baseline variables,
respectively. We will explore group differences for the first seven ca-
tegories of variables measured at baseline shown in Table 2. We expect
that the four intervention groups will not differ on baseline sample
characteristics due to random assignment and a large sample size. Our
primary analysis will follow intent-to-treat principles; we will use lo-
gistic regression to examine whether smoking abstinence is higher in
the combined intervention groups compared to the standard quitline
only group using three dummy variables with the standard quitline only
group as the referent. Odds ratios and 95% confidence intervals for
group differences in abstinence rates will be used to quantify the
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association. We will not include covariates in the logistic model testing
the primary hypothesis unless we find variables that are significantly
different among intervention groups at baseline.

3.4.8. Additional data analyses

Sensitivity analyses will be conducted to report the range of ab-
stinence under different conditions. Similar power estimates will apply
when analyses involve the full sample. For example, we will compare
the abstinence rates between (1) all self-reported quitters vs. non
quitters and lost to follow up, (2) self-reported quitters who agreed to
participate in the biochemical verification test vs. non quitters, lost to
follow up, and those who refused the biochemical verification test, (3)
self-reported quitters who completed the biochemical verification test
vs. non quitters, lost to follow up, and those who refused or did not
complete the biochemical verification test, and (4) self-reported quit-
ters whose non-smoking status was verified by the biochemical ver-
ification test vs. non quitters, lost to follow up, and those without
biochemical verification.

All analyses will be repeated to test intervention effects on sec-
ondary trial outcomes including 30-day point prevalence abstinence
and 24-h quit attempts measured at 3- and 6-month follow up, as well
as several measures of intervention dose. For example, we will examine
both the total number and types of quitline services used (coaching
calls, Text2Quit, Internet program, NRT), the number of navigation
and/or cessation counseling calls completed and completion of the
quitline cessation program coded as a binary variable (4 vs. < 4 calls).
We will also explore differences by intervention fidelity (e.g., program
content delivered as intended vs. not).

Statistical tests will be chosen based on each outcome. For example,
differences in the type of quitline services used by the intervention
groups will be compared using multinomial logistic regression.
Differences in the number of calls completed by intervention group
members (a count variable) will be compared using Poisson regression.
Binary logistic regression will be used to examine the association be-
tween completion of the quitline telephone coaching program (4 +
calls) and intervention group.

4. Discussion

Low-income populations bear a greater burden of smoking and
smoking-related disease than other populations, and standard smoking
cessation programs may not adequately address the unmet basic needs
and unique life context that can make quitting more difficult. This study
integrates health and social service interventions in a real-world field
trial involving the nation's largest information and referral network for
low-income Americans (2-1-1) and the largest tobacco quitline provider
(Optum). Specialized Quitline services designed for low-income smo-
kers and Basic Needs Navigation to assist them in resolving unmet
needs are expected to improve cessation rates in this vulnerable po-
pulation.

The intervention strategies we will test involve established ap-
proaches with proven effectiveness, but combined in a novel way.
Finding efficient and sustainable ways to enhance and deliver proven
cessation science to low-income populations is essential to eliminating
smoking-related cancer disparities. Working with practice organiza-
tions in real-world conditions creates challenges for randomization and
attrition, but our design will increase confidence in the reproducibility
of effects and the potential for spread and sustainability of positive
study results.
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Training Component
Training Workbook

Module 1: What are the Basic Needs and How are They @

Module 2: Smoking Behaviors and Patterns in Low-In-

Module 3: Tactics to Help Engage, Respond, and Deli-

Module 4: Basic Needs Protocol

Description

® The workbook adds:

® Designed to supplement the first three training modules

o Readings and activities such as brainstorming exercises and quizzes

o Strategies to engage, respond and deliver content to low income smokers

o Six first-person personas, or fictionalized descriptions of low-income smokers created by the research team based on
literature and prior experience used to convey social context of smoking in low-income groups and increase coaches'

understanding and empathy

o A plain language dictionary and “cheat sheet” that translate common smoking cessation and quitline jargon

Resolved and social support

come Smokers

quitting smoking

ver Content to Low-Income
Smokers

Defines basic needs such as lack of food, housing, safety, money for necessities, transportation, employment, child care,

Outlines common strategies for addressing basic needs among low-income populations

Explains the project's theory of behavior change

Describes smoking behaviors and patterns in low-income smokers

Explains the difference between chronic and acute stressors and how stress affects quitting smoking

Illustrates how the social environment of low-income smokers may influence the type of social support they receive when

Teaches coaches how to deliver the specialized intervention
Coaches practice introducing their expertise, using plain language, asking probing questions, responding empathetically,
and framing the strengths and challenges faced by low-income smokers

® Coaches listen to sample standard vs. specialized coaching calls to reflect on differences

® Introduces study contacts and components

® Describes study procedures and protocols
o More, varied call attempts
® Training on the specialized coaching intervention content and the computerized coach support tools
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