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Abstract

Two preliminary studies assessed whether telephone counseling (TC) is a feasible smoking
cessation intervention following lung cancer screening. Seven older smokers undergoing lung
cancer screening (pack years = 61.5) completed three TC sessions, which incorporated the
screening result as motivation to quit. Participation (87.5%) and retention (85.7%) rates were
good, and four smokers quit smoking (three of whom received abnormal results). We conducted
four focus groups with 16 current and former older smokers (pack years = 55). Most believed that
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an abnormal scan would motivate them to quit and expressed interest in TC. TC may be feasible
and potentially efficacious within lung screening programs.
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INTRODUCTION

Lung cancer is the leading cause of cancer-related death and smoking accounts for almost
90% of lung cancers (American Cancer Society, 2014; U.S. Department of Health and
Human Services, 2014). The National Lung Screening Trial (NLST) reported that lung
cancer mortality was reduced by 20% due to the detection and treatment of early stage
disease (Aberle, Adams, Berg, Black, Clapp, & Fagerstrom, 2011). As a result, the U.S.
Preventive Services Task Force recommended screening of individuals at high risk for lung
cancer with mandated insurance coverage beginning in 2015 (U.S. Department of Health
and Human Services, 2015; U.S. Preventive Services Task Force, 2013). The Centers for
Medicare and Medicaid Services (CMS) has also proposed coverage of lung cancer
screening among 65- to 74-year-old individuals (Centers for Medicare & Medicaid Services
(CMS), 2015).

It is estimated that over 8 million people in the United States meet the criteria to undergo
screening and that screening could prevent 12,000 deaths annually (Ma, Ward, Smith, &
Jemal, 2013). Cost-effectiveness models suggest that screening plus concurrent smoking
cessation programs represent an unprecedented opportunity to save even more lives than
with screening alone, and that cessation will be essential to realizing the full benefit of
screening (McMahon, Kong, Bouzan, Weinstein, Cipriano, & Tramontano, 2011; Villanti,
Jiang, Abrams, & Pyenson, 2013). The USPSTF, CMS, and other organizations recommend
that smoking cessation be offered in conjunction with screening. However, there are no
clinical guidelines or evidence-based cessation protocols with demonstrated effectiveness in
this setting.

The critical ‘teachable moment’ that can occur after a health event such as cancer screening
has been shown to enhance both intention to quit and cessation (Anderson, Yip, Henschke,
Yankelevitz, Ostroff, & Burns, 2009; Ashraf, Saghir, Dirksen, Pedersen, Thomsen, &
Dossing, 2014; McBride, Emmons, & Lipkus, 2003; Ostroff, Shuk, Krebs, Lu, Burkhalter, &
Cortez-Weir, 2001; Styn, Land, Perkins, Wilson, Romkes, & Weissfeld, 2009; Taylor, Cox,
Zincke, Mehta, McGuire, & Gelmann, 2007; Townsend, Clark, Jett, Patten, Schroeder, &
Nirelli, 2005; van der Aalst, van Klaveren, van den Bergh, Willemsen, & de Koning, 2011).
Results from our previous observational study suggested that an abnormal screening result
was significantly associated with becoming more motivated to quit, while a normal
screening result was associated with less motivation (Taylor et al., 2007). Among NLST
participants, we have also found that the likelihood of quitting following an abnormal result
increased with the severity of the result, in the absence of a cessation intervention
(Tammemagi, Berg, Riley, Cunningham, & Taylor, 2014).
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One of the unanswered questions in this area is whether offering a cessation intervention can
capitalize on the momentum created by undergoing lung cancer screening. Three
randomized trials have used cessation interventions with lung screening participants and
showed promising overall cessation rates: a pilot telephone counseling (TC) trial reported
22% cessation at 6 months, a comparison between a standard brochure and a tailored web-
based intervention reported 12% to 15% cessation at 2 years, and standard versus Internet-
based self-help reported 5% to 10% at 1 year (Clark, Cox, Jett, Patten, Schroeder, & Nirelli,
2004; Ferketich, Otterson, King, Hall, Browning, & Wewers, 2012; van der Aalst, van den
Bergh, Willemsen, de Koning, & van Klaveren, 2010; van der Aalst, de Koning, van den
Bergh, Willemsen, & van Klaveren, 2012). Although very encouraging, these trials found no
significant differences between intervention and control arms (Clark et al., 2004; Ferketich
et al., 2012; van der Aalst et al., 2010; van der Aalst et al., 2012).

In the present study, we developed a telephone-based cessation intervention in which we
specifically leveraged the screening result to enhance motivation to quit, a strategy that
previous trials have not employed. Incorporation of an individual’s screening result into a
cessation intervention attempts to enhance intention to quit by providing an individualized,
motivational cessation intervention that is feasible to implement within lung screening
programs. This intervention was designed to be evidence-based, brief, scalable, and testable
in a randomized trial. Thus, if found to be effective, it can be readily implemented in a cost-
efficient manner.

Finally, we conducted a qualitative focus group study with individuals eligible for lung
cancer screening to further assess feasibility, attitudes toward lung cancer screening, and
interest in an associated smoking cessation intervention.

PILOT STUDY OF TELEPHONE COUNSELING: MATERIALS AND METHODS

Participants

Eligibility criteria included: 1) status as a current smoker; 2) = 30 pack-year smoking history
(number of years smoked multiplied by packs per day smoked), and 3) enroliment in the
Georgetown University Medical Center (GUMC) lung cancer screening program.
Participants were included regardless of their readiness to quit.

Procedures

The nurse navigator for the lung screening program recruited current smokers when they
registered for screening. The screening cost to participants was $75 (if not covered by
insurance). The research assistant later called to conduct the baseline telephone interview
(TO) prior to the screening appointment, and then mailed the consent form for participants to
return. One week after participants had received their screening results, we conducted the
second assessment (T1), followed by three brief TC calls approximately one week apart.
One week after the third counseling call (approximately one-month post-receipt of the
screening results), we conducted the final telephone assessment (T2).
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Demographic and Clinical Characteristics—We assessed age, sex, race, education,
marital status, comorbidities, family history of lung cancer at baseline, and screening-related
comorbidities at the one-month assessment.

Smoking History and Smoking Status—At baseline, we assessed smoking history,
smoking status in the past 30 days (including cigarettes per day (cpd) and number of days
smoked), other tobacco use (including pipes, cigars, tiparillos, e-cigarettes, and snus), and
the number of quit attempts for = 24 hours since the prior assessment. At each assessment,
we assessed nicotine dependence with a single item from the Fagerstrom Test for Nicotine
Dependence (Heatherton et al., 1991): time to first cigarette (“less than 5 minutes of
waking” to “more than 8 hours after waking”). This question has previously been used as a
single-item measure of nicotine dependence (Baker, Piper, McCarthy, Bolt, Smith, & Kim,
2007). Also at each assessment, participants completed the readiness to quit ladder (Biener
& Abrams, 1991; Burgess, van, Noorbaloochi, Clothier, Taylor, & Sherman, 2014; Sachs,
Wild, Thomas, Hammal, & Finegan, 2012; Webb Hooper, Baker, & Robinson, 2014), from
“l enjoy smoking so much that I will not consider quitting no matter what happens” to “I
have already cut down and set a quit date.”

Lung Cancer Screening Results—We obtained the screening results and follow-up
recommendations from the electronic medical record prior to conducting the T1 assessment.
Results were classified as 1) normal, no follow-up required, 2) abnormal findings, not
suspicious for lung cancer, or 3) abnormal findings, suspicious for lung cancer.

Perceived Risk and Worry—At each assessment, we measured participants’ perceived
risk of developing lung cancer compared to others of the same gender and smoking status.
The five response categories ranged from “I am at much less risk than others,” to “I am at
much greater risk than others.” We also assessed perceived worry about developing lung
cancer on a four-point scale, from “not at all worried” to “extremely worried.”

Biochemical Verification of Cessation—~Participants who self-reported quitting during
the study were mailed a NicAlert saliva cotinine test kit (Cooke, Bullen, Whittaker,
McRobbie, Chen, & Walker, 2008) if they were not using any form of NRT (N = 2) or were
scheduled to undergo a carbon monoxide breath test to coincide with a medical appointment
(N = 1). One participant who self-reported quitting at the T1 assessment was lost to follow-
up and did not complete biochemical verification. Participants were given a $15 gift card for
completing the test.

Telephone Counseling Intervention

The TC intervention followed the U.S. Department of Health and Human Services’
Guidelines for Treating Tobacco Use and Dependence (Fiore, Jaen, Baker, Bailey, Benowitz,
& Curry, 2009). It was based on Project Ascend protocol (Graham & Papandonatos, 2008)
and modified to incorporate discussion of participants’ lung screening results. The
intervention was also shortened from eight to three sessions to promote feasibility and
portability to other lung screening settings. Each session was designed to be brief (10 to 15
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minutes) and to use motivational interviewing techniques (Rollnick & Miller, 1995).
Motivational interviewing is a client-centered style of counseling which seeks to resolve
ambivalence toward change. It encourages the counselor to listen empathically, facilitate talk
of change, and respond to any resistance to change (Rollnick & Miller, 1995). In the current
telephone counseling intervention, the counselor used these strategies to help participants
identify the barriers and benefits of quitting, to facilitate changes in smoking habits, and to
encourage participants to discuss NRT, Chantix® (varenicline), and Zyban® (bupropion)
with their physician. For participants who reported quitting, calls focused on their reasons
for quitting, identified triggers and potential causes of relapse, and discussed ways to recover
should the participant slip or relapse. Discussion of lung screening results was incorporated
into all counseling calls. Counselors asked participants to discuss the emotional impact of
the screening result, any impact that the result had on their smoking, and to elaborate on
future smoking plans in light of the results.

At the end of each call, counselors offered smoking cessation resources to participants and
tracked requests for information. Resources included: the American Legacy Foundation’s
BecomeAnEx booklet and website (American Legacy Foundation, 2014), the national
telephone quitline number (1-800-QUIT-NOW), encouragement to speak with their
physicians about NRT and prescription medicines, the Centers for Disease Control’s text
message cessation program, and a list of phone numbers for local in-person cessation
groups.

Counselor Training

The smoking cessation counselor was certified as a tobacco treatment specialist through
accredited programs (Association for the Treatment of Tobacco Use and Dependence
[ATTUD], 2014).

PILOT STUDY OF TELEPHONE COUNSELING: RESULTS

Participation Rates

We enrolled 7 of 8 (87.5%) eligible participants over a 5 month period at the GUMC lung
screening program. All seven participants completed the baseline assessment (T0), the post-
screening assessment (T1), and two counseling calls. Six participants (85.7%) completed all
three counseling calls and the 1-month assessment (T2).

Demographic Characteristics

Participants ranged from 49 to 73 years old (M = 63, SD = 8.6), four were female, five were
white, four had a college degree or more education, three were married, five were retired,
and all seven had health insurance.

Tobacco Use

We have provided detailed tobacco use and screening information for each participant at
each assessment, showing how participants changed over time (Table 1). Pack years ranged
from 33 to 112 (M = 61.5, SD = 26.9). At baseline, five participants smoked 2 to 10 CPD,
and five smoked their first cigarette >15 minutes after waking. At the T2 assessment, three
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participants reported continued smoking and three reported that they had quit (with
biochemical verification of quit status). One additional participant reported having quit at the
T1 assessment, but was lost to follow-up and did not complete biochemical verification.

Lung Cancer Screening Results and Change in Smoking Status

Of the two participants with normal results (i.e., there were no nodules or other abnormal
findings), one quit smoking and one continued smoking. Both of the participants who had
results not suspicious for lung cancer but with another abnormality (e.g., COPD) continued
smoking. However, they both became more ready to quit by the end of the study and also
increased the time before the first cigarette of the day (Table 1). Finally, the three
participants with results that were suspicious for lung cancer (nodule =4 mm) all reported
quitting during the course of the study (two with biochemical verification).

Lung Cancer Screening Results, Lung Cancer Worry, and Perceived Risk

Of the two participants with normal results, both reported decreased worry and perceived
risk, from the TO to the T2 assessment. Considering the four participants who had abnormal
results (combining results that were suspicious and not suspicious for lung cancer) and who
had complete data, none reported a change in perceived risk from TO to T2, three reported
no change in lung cancer worry from TO to T2, and one participant reported increased worry.

FOCUS GROUP STUDY: MATERIALS AND METHODS

Participants

Procedures

Measures

Eligible participants were current and former smokers (quit within the past 15 years) with at
least a 30 pack-year smaking history.

We conducted four focus groups, which included 16 participants we recruited through
Craigslist, the GUMC lung cancer screening program, and the GUMC Minority Health &
Health Disparities Research Center. Prior to the focus groups, participants completed the
consent form, a brief questionnaire, and consented to audiotaping the meeting. We addressed
1) participants’ smoking history and prior cessation attempts; 2) interest in various cessation
methods; 3) awareness of and attitudes toward CT lung cancer screening; and 4) feedback on
potential smoking cessation interventions within a lung cancer screening program. Each
participant received a $20 gift card.

The brief questionnaire assessed demographic information, lung screening history, pack-
years, current smoking status, prior cessation methods, and interest in using cessation
methods in the future. The survey also assessed current smokers’ readiness to quit and
former smokers’ confidence in staying quit using the contemplation ladder (Apodaca,
Abrantes, Ramsey, & Brown, 2007; Biener & Abrams, 1991).
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Qualitative Analyses

To analyze participants’ responses in the focus groups, three investigators developed themes
based on mutual agreement and then determined the presence of the themes in the
transcripts. The themes from the discussions included smoking history, the impact of lung
cancer screening and its results, and feasible cessation interventions.

FOCUS GROUP STUDY: RESULTS

Demographics

The 16 participants included 11 women and 5 men, aged 47 to 71 years (M = 62.5, SD =
5.9). Ten participants were African American, 4 were currently married, 9 were college
graduates, 6 were employed full- or part-time, and 15 had health insurance.

Smoking Status

The five former smokers had an average of 52.2 pack years (SD = 42.1) and had been quit
for an average of 9.8 years (SD = 7.8). The 11 current smokers had an average of 55.7 pack
years (SD = 52.5). Among the current smokers, in the past 30 days, seven smoked every day
or almost every day, while four smoked some days. Four of the current smokers were
smoking <1 pack per day (ppd), four were smoking one ppd, and three were smoking >1

ppd.

Intention to Quit

Among the 10 current smokers with complete data, 2 reported “having cut back and setting a
quit date,” 6 reported that they “often think about quitting but have no specific plans to quit,”
and 2 reported “sometimes” or “rarely thinking about quitting.”

Lung Screening History

Seven of the 16 participants had previously been screened, and six had discussed lung
screening with a doctor. Regarding plans for screening, 10 participants said that they
definitely would be screened and 3 said that they probably would be screened within the
next year.

Focus Group Discussion

Table 2 presents the major themes that were addressed and exemplar responses. Nine
participants endorsed the “teachable moment” of lung screening, believing that an abnormal
screening result would motivate them (and other smokers) to quit. Some participants
suggested that quitting would be much easier after receiving an abnormal result. In fact, two
of the former smokers explained that receiving an abnormal screening result was the reason
they had quit smoking. However, three participants acknowledged that an abnormal result
could cause a person to accept his/her fate and continue to smoke. Regarding a normal
result, only two participants believed that it would give them permission to continue
smoking.
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Participants also discussed preferences for cessation interventions. Five participants
endorsed nicotine replacement therapy (NRT) and medications to help smokers quit
(specifically Chantix). However, others did not endorse these cessation methods due to
concerns about side effects, as well as the belief that smoking is also a psychological
addiction and therefore not amenable to pharmacotherapy. In fact, many participants hoped
to “just quit.” However, one current smoker admitted that his willpower would never be that
strong. Among the five participants who directly spoke about TC, four believed that it would
be useful in helping them quit. However, one participant did not think counseling in general
would be effective for him.

DISCUSSION

These pilot studies provide preliminary evidence that a telephone-based smoking cessation
intervention may be feasible and potentially efficacious when delivered in conjunction with
a lung cancer screening program. Protocol adherence was very good in the TC study,
including adherence to the counseling calls and to biochemical verification. Several focus
group participants indicated that counseling might help them to quit and that an abnormal
screening result would motivate them to quit smoking. However, TC was not endorsed by all
participants and thus further work is necessary to determine additional cessation
interventions that are also feasible within this setting.

In addition to the question of feasibility, these findings support previous research which
provides evidence for lung cancer screening as a teachable moment for smokers (Anderson
et al., 2009; Ashraf et al., 2014; McBride et al., 2003; McMahon et al., 2011; Ostroff et al.,
2011; Senore, Giordano, Bellisario, Di, & Segnan, 2012; Slatore, Baumann, Pappas, &
Humphrey, 2014; Taylor et al., 2007; Villanti et al., 2013). We found that the three smokers
whose screening results were suspicious for lung cancer quit during the course of the study.
Among the four other participants who received a normal result or a minor abnormality, only
one quit smoking. Prior studies have shown that abnormal results in particular may directly
increase smoking cessation (Anderson et al., 2009; Ashraf et al., 2014; McBride et al., 2003;
Styn et al., 2009; Tammemagi et al., 2014). This study is unique in that it pairs the teachable
moment with TC to capitalize on this critical time with an empirically supported cessation
method.

One challenge facing cessation interventions following lung cancer screening is that a
portion of smokers are not ready to quit at the time of screening. However, several studies of
smoking cessation in smokers who do not intend to quit in settings other than lung cancer
screening have demonstrated abstinence rates from 10% to 15% (Cox, Clark, Jett, Patten,
Schroeder, & Nirelli, 2003; Hepper, Drage, Davies, Rupp, LaMothe, & Schoenfelder, 1980;
Loss, Hall, & Speers, 1979). Furthermore, previous research also shows that TC in particular
works for older smokers who may not be ready to quit initially (American Lung Association,
2012; Bach, Mirkin, Oliver, Azzoli, Berry, & Brawley, 2012; Jaklitsch, Jacobson, Austin,
Field, Jett, & Keshavjee, 2012; van der Aalst et al., 2011; Wender, Fontham, Barrera,
Colditz, Church, & Ettinger, 2013; Wood, Eapen, Ettinger, Hou, Jackman, & Kazerooni,
2012). These results are reflected in the TC pilot, which included patients with varying
degrees of interest in quitting, yet had promising cessation results.
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The TC pilot revealed several opportunities to identify participants’ unique patterns of
smoking, their level of nicotine dependence, their risk perceptions, self-efficacy, and
outcome expectancies. Based on the assessments and the motivational interviewing
intervention framework (Rollnick & Miller, 1995), TC provides ample opportunities to
increase motivation, to set goals, encourage adherence to pharmacotherapy, and refer for
additional cessation assistance (e.g., with a primary care physician).

Although promising, these studies are limited by small sample sizes as well as the lack of a
control group in the TC pilot. As the next step in this research, we are conducting a
randomized trial in which lung screening participants are randomly assigned to receive TC
vs. a minimal treatment intervention. In an effort to improve the impact of the TC
intervention, we have modified it in the ongoing study by starting the TC intervention within
1-2 days of receipt of the screening results, and by increasing the TC calls to six, which may
be particularly useful for those who are not initially ready to quit. In the event that the TC
arm demonstrates an improved cessation rate over the minimal treatment arm, this
intervention can be incorporated into lung screening programs with relatively minimal
requirements.

Clinical Implications

It is important to note that quitting smoking can greatly improve even a long-term smoker’s
health, increasing life expectancy by as much as four years among 55- to 64-year-olds who
quit versus continue smoking (Jha, Ramasundarahettige, Landsman, Rostron, Thun, &
Anderson, 2013). Given that continued smoking remains the single biggest cause of
premature death and chronic disease burden, especially among low income populations
(U.S. Department of Health and Human Services, 2014), providing evidence-based smoking
cessation counseling is a requirement for lung cancer screening programs (Centers for
Medicare & Medicaid Services, 2015). Further, capitalizing on the teachable moment of
lung screening may be critical to enhancing its impact and cost effectiveness. The challenge
for determining the optimal intervention protocol for use in this unique screening setting is
to conduct the appropriate demonstration studies, followed with large-scale randomized
clinical trials for efficacy, and then implementation-dissemination trials for generalizability
and scalability. These studies are especially important given the increased rates of screening
that are likely to occur due to the mandated insurance coverage beginning in 2015 (U.S.
Department of Health and Human Services, 2015; U.S. Preventive Services Task Force,
2013) and the coverage for 65- to 74-year-old individuals (U.S. Department of Health and
Human Services, 2015) for individuals at high risk for lung cancer.
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