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Introduction

Lung cancer screening with computed tomography (CT) has demon-
strated a significant reduction in lung cancer mortality.1 The United 

States Preventive Services Task Force now recommends annual low-
dose CT screening for lung cancer among adults between 55 and 
80 years old who are at high risk for lung cancer because of their 
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Abstract

Introduction: Lung cancer screening represents an opportunity to deliver smoking cessation advice 
and assistance to current smokers. However, the current tobacco treatment practices of lung can-
cer screening sites are unknown. The purpose of this study was to describe organizational priority, 
current practice patterns, and barriers for delivery of evidence-based tobacco use treatment across 
lung cancer screening sites within the United States.
Methods: Guided by prior work examining readiness of health care providers to deliver tobacco 
use treatment, we administered a brief online survey to a purposive national sample of site coor-
dinators from 93 lung cancer screening sites.
Results: Organizational priority for promoting smoking cessation among lung cancer screening 
enrollees was high. Most sites reported that, at the initial visit, patients are routinely asked about 
their current smoking status (98.9%) and current smokers are advised to quit (91.4%). Fewer (57%) 
sites provide cessation counseling or refer smokers to a quitline (60.2%) and even fewer (36.6%) 
routinely recommend cessation medications. During follow-up screening visits, respondents 
reported less attention to smoking cessation advice and treatment. Lack of patient motivation and 
resistance to cessation advice and treatment, lack of staff training, and lack of reimbursement were 
the most frequently cited barriers for delivering smoking cessation treatment.
Conclusions: Although encouraging that lung cancer screening sites endorsed the importance 
of smoking cessation interventions, greater attention to identifying and addressing barriers for 
tobacco treatment delivery is needed in order to maximize the potential benefit of integrating 
smoking cessation into lung cancer screening protocols.
Implications: This study is the first to describe practice patterns, organizational priority, and barri-
ers for delivery of smoking cessation treatment in a national sample of lung cancer screening sites.
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age and extensive smoking history.2 In February 2015, the Center for 
Medicare and Medicaid Services issued a national coverage determi-
nation for coverage of annual low-dose CT lung cancer screening 
for high-risk individuals.3 In addition to the public health benefit 
of lung cancer screening for early detection of lung cancer, lung 
cancer screening programs may also provide a “teachable moment” 
for reaching smokers and delivering evidence-based tobacco cessa-
tion treatment.4 Integration of smoking cessation treatment within 
the context of lung cancer screening is consistent with the Center 
for Medicare and Medicaid Services and United States Preventive 
Services Task Force’s acknowledgement of the importance of provid-
ing information about tobacco cessation treatment.

To date, several studies have examined the impact of undergo-
ing lung cancer screening on smoking cessation outcomes5–12 and a 
recent cost–utility analysis13 supports the additional public health 
benefit of incorporating smoking cessation interventions into lung 
cancer screening protocols. Poghosyan and colleagues14 summarized 
nine cross-sectional, longitudinal, and randomized controlled studies 
examining the impact of CT screening for lung cancer on smoking 
behaviors and found quit rates ranging from 6.6% to 42%. Although 
CT screening may provide clinical opportunities to encourage quit-
ting, it is becoming increasingly clear that merely undergoing cancer 
screening neither adequately promotes smoking abstinence nor utili-
zation of evidence-based cessation strategies.15,16

Despite the potential public health benefits for further reduction 
in tobacco-related morbidity and mortality, it is unknown whether 
lung cancer screening sites will value integration of smoking cessa-
tion treatment into their protocols and will commit the time and 
other resources needed to ensure high-quality delivery of evidence-
based tobacco treatment. Even with the availability of clinical guide-
lines for treating tobacco dependence,17 health care providers and 
clinical settings often vary greatly in their implementation of tobacco 
use treatment guidelines and patient-, provider-, and systems-level 
barriers often impede best practices.18 Organizational priority is con-
sidered to be a strong prerequisite for practice innovation.19

In order to facilitate the dissemination and implementation of 
tobacco use treatment within lung cancer screening sites, a greater 
understanding of current smoking cessation treatment practices 
is needed. The goals of this study were (1) to describe the current 
organizational priority and smoking cessation treatment delivery 
across a national representation of lung cancer screening sites; (2) to 
identify site characteristics associated with smoking cessation treat-
ment delivery; and (3) to identify perceived barriers for integrating 
smoking cessation treatment delivery within lung cancer screening 
sites.

Methods

Participants and Recruitment
To ensure a mix of geography and site characteristics, site coordina-
tors from lung cancer screening sites (n  = 152) within the United 
States that have pledged adherence to best practices for delivery of 
high-quality lung cancer screening20 were invited to complete an 
online survey. A cover letter and hyperlink to an online anonymous 
survey (Survey Monkey) were distributed via E-mail to a list of site 
coordinators maintained by the Lung Cancer Alliance. The cover 
letter described the purpose of the voluntary survey as collecting 
benchmarking data about current site practices, attitudes, and bar-
riers for providing smoking cessation treatment and estimated that 
10 minutes would be required for completion. Site coordinators who 

did not respond after the initial E-mail invitation were recontacted 
via E-mail up to two additional times within a 4-week period to 
remind them to complete the online survey. To provide an incentive 
for survey completion, participants could indicate interest in being 
entered into a raffle to win an iPad mini tablet. Data were collected 
from March 14 to April 8, 2014. Ninety-three surveys were com-
pleted resulting in a 61% response rate.

Survey Tool
Given our ultimate goal of assessing the readiness of lung cancer 
screening sites to implement smoking cessation treatment to their 
screening enrollees, and based on our review of relevant provider 
surveys, we created a 67-item online survey instrument cover-
ing three broad areas of inquiry: (1) demographic characteristics 
of respondents (ie, age, gender, screening site role) and categorical 
descriptions of lung cancer screening site (ie, number of patients 
screened per month, duration of time screening, whether the site is 
academically affiliated, patient payor mix); (2) current delivery of 
smoking cessation treatment including smoking cessation advice and 
assistance practice patterns (at initial enrollment and follow-up) at 
the screening site; and (3) organizational priority and perceived bar-
riers relevant to implementation of smoking cessation treatment at 
the respondent’s lung cancer screening site. The survey tool is avail-
able from the authors upon request. 

Delivery of smoking cessation treatment was assessed using a 
modified version of a provider survey21 assessing practice patterns 
related to the 5 A’s brief model of smoking cessation treatment (Ask, 
Advise, Assess, Assist, Arrange) widely recommended. Respondents 
were asked how often each of the following smoking cessation treat-
ment practices were offered by their lung cancer screening sites dur-
ing initial and follow-up (annual repeat) screening visits: Asking 
patients about current smoking status (ask), advising current smok-
ers to quit (advise), assessing smokers’ readiness to quit (assess), 
providing brief cessation counseling (assist), referring smokers for 
additional cessation services such as an onsite cessation program or 
state quitline and prescribing FDA-approved cessation medications 
(arrange). Response options were on a 5-point Likert scale (1 = never, 
2 = rarely, 3 = sometimes, 4 = most of the time, and 5 = always). 
Practice behaviors (5 A’s) endorsed as delivered “always” or “most of 
the time” (defined as ≥4) were considered to be indicative of routine 
tobacco treatment delivery.

Barriers to Providing Smoking Cessation Treatment
Perceived barriers to providing smoking cessation interventions were 
assessed using 13 items modified from prior work.22,23 Patient, pro-
vider, and systems-level barriers included lack of patient motivation, 
lack of provider knowledge and tobacco use treatment training, lack 
of time, lack of relevant cessation resources, lack of direct contact 
with patients, and lack of reimbursement. Response options were 
on a 5-point Likert scale (1 = fully disagree, 2 = disagree, 3 = neither 
agree nor disagree, 4 = agree, and 5 = fully agree). The Cronbach’s 
alpha coefficient for this scale was 0.81 indicating good internal con-
sistency. Responses were recoded into dichotomized levels of agree-
ment (agree vs. do not agree) and frequencies were reported for each 
category.

Organizational Priority
The degree to which respondents perceived that their screening site 
values delivery of smoking cessation treatment was assessed using 
a nine-item measurement tool.19 Items used to assess perceived 
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organizational priority included “One of this lung cancer screening 
site’s goals is to integrate best practices for smoking cessation” and 
“Smoking cessation treatment is a top priority at this lung cancer 
screening site.” Response options were on a 5-point Likert scale 
(1 = not true, 2 = slightly true, 3 = somewhat true, 4 = mostly true, 
and 5  =  definitely true). Responses were aggregated into a total 
scale score (possible scores ranging from 9 to 45) with good inter-
nal consistency (Cronbach’s alpha = 0.85). Responses of mostly true 
and definitely true (≥4) were considered to be indicative of strong 
endorsement.

Analytic Plan
Data were first explored graphically and by descriptive statistics. 
Frequencies and other descriptive statistics were calculated for 
site variables (ie, length of time screening and academic affilia-
tion) and Likert scales (ie, delivery of tobacco use treatment and 
organizational priority). Proportions and binomial confidence 
intervals were calculated for dichotomized responses (ie, tobacco 
treatment practices and barriers). Chi-square was used to test dif-
ferences between categorical variables and tobacco use treatment 
delivery (ie, length of time screening and type of site coordinator). 
Odds ratios were used to test associations between dichotomous 
variables including site academic affiliation and smoking cessa-
tion treatment delivery. Associations between mean scores, such 
as those describing delivery of smoking cessation services and 
organizational priority for treatment delivery, were analyzed by 
Spearman’s rank correlation. Spearman’s rank correlation coef-
ficients were used to test associations between variables with 
considerable variability, such as the number of patients screened 
per month (smallest site with one patient per month and largest 
site with 68 patients per month). Associations between continu-
ous variables were evaluated with the Pearson correlation coeffi-
cient (eg, between delivery of tobacco use treatment and summary 
scores of perceived organizational priority).

To further examine site variation in baseline patterns of tobacco 
treatment delivery and potential barriers for tobacco treatment, an 
exploratory Latent Class Analysis (LCA)24 was conducted. LCA is 
analogous to cluster analysis, in the sense of data reduction, suitable 
for exploring and identifying patterns of tobacco treatment delivery 
and barriers. To simplify this exploratory analysis, each of the survey 
items was dichotomized into a positive response (eg, service offered 
“most of the time” or “always”) versus a negative (“never,” “rarely,” 
or “sometimes”). Given that endorsement of “Asking about current 
smoking” was nearly 100% for all sites, this item was excluded from 
the LCA because its high homogeneity would cause the LCA compu-
tation to become unstable.

Analyses were carried out using the PASW version 22 (SPSS Inc, 
Chicago, IL) and SAS version 9.2.

Results

Table  1 summarizes survey respondent and lung cancer screen-
ing site characteristics. Respondent site coordinators represented 
93 screening sites from 34 states across the United States. Most 
respondents were female (93.5%), aged 40–54 (56.2%), and 
most identified as being clinicians (45% nurses, 32% physicians). 
Approximately one-third (29.0%) of screening sites identified as 
academically affiliated. On average, sites estimated screening 14 
patients per month (SD = 13.0) but there was much variation rang-
ing from 1 to 68 patients screened per month. In terms of payor 

mix, respondents estimated 37.4% Medicare, 7.6% Medicaid, 
35% private/commercial, 7.3% no insurance, and 12.7% other 
insurance. Most screening sites were relatively new with 80.6% 
having less than 3 years of lung cancer screening experience and 
72% had not participated in prior lung cancer screening trials (ie, 
NLST or I-ELCAP).

Organizational Priority of Smoking Cessation 
Treatment and Current Practice Patterns
Respondents reported high organizational priority of smok-
ing cessation treatment guideline implementation indicating 
strong agreement that delivery of smoking cessation treatment 
is a priority at their screening sites (76.4%). Respondents 
reported that staff at their lung cancer screening sites think that 

Table 1. Survey Respondent and Lung Cancer Screening Site 
Characteristics

Respondent characteristics (n = 93) n (%)

Gender
 Female 87 (94)
Ethnicity
 Non-Hispanic 91 (99)
Race
 White 84 (90)
 Black or African American 6 (7)
 Asian, Native Hawaiian, or Other Pacific Islander 1 (1)
 American Indian or Alaska Native 2 (2)
Primary role
 Patient care/clinician 55 (59)
 Education 3 (3)
 Research 8 (9)
 Administration 17 (18)
 Other 10 (11)
Primary area of clinical practice
 Physician 30 (32)
 Nursing 42 (45)
 Not applicable (not a clinician) 18 (19)
 Other 3 (3)

Mean ± SD

Age (years) 45.7 ± 9.8

Lung cancer screening site characteristics (n = 93) n (%)

Length of time screening
 <1 year 33 (36)
 1–3 years 42 (45)
 ≥4 years 18 (19)
Academic affiliation
 No 66 (71)
 Yes 27 (29)

Mean ± SD, median

Patients screened per month 14 ± 13, 10

Payor mix Mean ± SD

 Medicare 37.4 ± 25.9
 Medicaid 7.6 ± 12.1
 Private commercial 35 ± 26.4
 No insurance 7.3 ± 17.5
 Other insurance 12.7 ± 30.5
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implementation of smoking cessation treatment is important 
(86%) and the majority (89.2%) disagreed with the statement 
“staff don’t care about providing smoking cessation assistance.” 
Respondents agreed that their sites were encouraged to advise 
current smokers to quit and provide smoking cessation assis-
tance (74.2% and 81.7%, respectively). In fact, only two sites 
did not endorse implementing smoking cessation treatment as 
being one of their quality of care goals.

In terms of current delivery of smoking cessation treatment, at 
the initial visit, most sites reported “always” asking patients about 
their smoking status (98.9%) and advising current smokers to quit 
(91.4%). Fewer sites (57%) reported delivery of cessation counseling 
or referral to the quitline (60.2%) and even fewer (36.6%) reported 
making recommendations for cessation medications “always” or 
“most of the time.” As shown in Figure  1, at the follow-up scan 
visit, sites were less likely to ask about current smoking, advise cur-
rent smokers to quit, assess smokers’ readiness to quit, document 
smoking in the medical chart, document smoking cessation treat-
ment plan, provide self-help print materials, refer current smokers 
to the quitline, and refer current smokers for onsite individual or 
group counseling.

Barriers for Providing Smoking Cessation Treatment
Figure  2 summarizes how respondents identified barriers to 
providing smoking cessation treatment. The most frequently 
endorsed barriers (77%, CI = 67% to 85%) were perceptions that 
patients lacked motivation to quit and were resistant to cessation 
advice and treatment. Lack of staff time, lack of reimbursement, 
lack of staff training in tobacco treatment, lack of a designated 
tobacco treatment specialist/champion, and lack of time/direct 

contact with patients were also endorsed by at least a third of 
respondents.

Site Characteristics Associated With Smoking 
Cessation Practices
The following variables were examined as correlates of smoking 
cessation treatment practice patterns (see Table 2): length of time 
screening, site coordinators’ primary area of clinical practice, site 
academic affiliation, volume of patients screened per month, and 
organizational priority summary score. Neither length of time 
screening, site coordinator primary area of clinical practice nor vol-
ume of patients screened per month were significantly associated 
with reports of tobacco treatment delivery. Sites with an academic 
affiliation were slightly more likely to assess smokers’ readiness to 
quit than nonacademically affiliated sites (OR = 3.0; CI = 1.1–8.1).

Organizational priority mean summary scores were equivalent 
for academically affiliated and nonacademically affiliated sites 
(38.9 vs. 38.0, P = .51). Organizational priority was significantly 
associated with delivery of smoking cessation treatment (all Ps < 
.05, using Pearson correlation coefficient). Organizational priority 
was significantly associated with asking patients whether they are 
current smokers (Pearson correlation coefficient = 0.24, P = .02), 
advising current smokers to quit (P < .01), assessing smokers read-
iness to quit (P =  .01), providing cessation counseling (P < .01), 
and prescribing or recommending cessation medications (P = .01).

Barriers and Patterns of Tobacco Treatment Delivery
The LCA clustered the sites into two distinct groups suggesting 
differential readiness to integrate smoking cessation into their lung 
cancer screening program (Figure 3). One group of screening sites 

Figure 1. Comparison of current tobacco treatment practices at baseline and repeat scans.
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(52% “higher readiness,” with a solid line) offers greater tobacco 
treatment and identifies fewer barriers and the other group of 
screening sites (48% “lower readiness,” with a dotted line) offers 
less tobacco treatment and indentifies more barriers. Figure 3 plots 
the model-estimated probability and standard error of delivering 
tobacco use treatment care by readiness group. Sites that belong 
to the “higher readiness” group are characterized by considerably 

higher probabilities of providing greater tobacco treatment and 
fewer barriers than sites in the “lower readiness” group.

Discussion

Following the recommendations of the United States Preventive 
Services Task Force, most major medical and professional 

Figure 2. Barriers to providing smoking cessation interventions to smokers enrolled in lung cancer screening programs.

Table 2. Site Characteristics and Organizational Priority Associated With Tobacco Use Treatment Practices

Ask Advise Assess Assist Arrange

Percentage of respondents selecting “most of the time” or “always.”

Length of time screening
 <1 year 100% 93.9% 63.6% 54.5% 39.4%
 1–3 years 97.6% 88.1% 76.2% 59.5% 35.7%
 ≥4 years 100% 94.4% 77.8% 55.6% 33.3%
Site coordinator
 Physician 96.7% 93.3% 80% 60% 46.7%
 Nurse 100% 90.5% 71.4% 57.1% 33.3%
 Not applicable (not a clinician) 100% 94.4% 61% 50% 27.8%

Odds ratio (confidence interval)

Academic affiliation 0.8 (0.1–9.4) 2.2 (0.6–8.2) 3.0 (1.1–8.1)* 1.5 (0.6–3.7) 2.0 (0.7–5.6)

Spearman correlation coefficienta

Patients screened per month 0.162 −0.078 0.001 0.063 −0.032

Pearson correlation coefficienta

Organizational priority 0.235* 0.366** 0.265* 0.427** 0.253*

*Significant at the .05 level (two-tailed).
**Significant at the .01 level (two -tailed).
aRaw continuous scores were used for Ask, Advise, Assess, Assist and Arrange.
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treatment and a lack of available cessation resources, additional 
staff training practice facilitation and other effective implementation 
strategies are likely needed to increase the capacity of screening sites 
to deliver evidence-based tobacco treatment. Use of LCA to cluster 
sites into readiness groups that share practice patterns and common 
barriers represents a methodological tool for targeting subsequent 
work to develop implementation strategies for addressing sites’ spe-
cific training and technical assistance needs.

Although perceived lack of patient motivation to quit was the 
most frequently reported as a barrier for tobacco treatment delivery, 
most smokers seeking lung cancer screening do report interest in 
quitting smoking and receiving tobacco cessation services. In one 
study,4 approximately two-thirds of smokers seeking lung cancer 
screening were ready to quit smoking within the next 6  months 
(25% within the next month) and 60% of smokers expressed strong 
interest in receiving smoking cessation counseling and medications. 
When coupled with naturalistic observations of post-screening quit-
ting, prior work suggests that many smokers who undergo lung 
cancer screening are indeed interested in quitting31,32 and receiv-
ing smoking cessation treatment within the context of lung cancer 
screening. Moreover, recent studies of smokers uninterested in quit-
ting suggest changes to clinical workflows such that tobacco cessa-
tion advice and assistance should be offered to all smokers not only 
those who express quitting interest.33

Given the staff perceptions of patient resistance, staff at lung can-
cer screening sites will need additional training on how to engage 
smokers effectively with advice and behavioral counseling tailored 
to the needs of older, longstanding heavy smokers with variable 
quitting motivation.34 It may be helpful to train screening site staff 
in brief, motivational counseling35 and other interventions (ie, pre-
quit nicotine replacement therapy and smoking reduction) targeting 
smokers not yet ready to quit.36,37 Even sites with high organiza-
tional priority for integrating tobacco treatment are likely to identify 
practical barriers regarding time and staffing resources and there-
fore facilitating sites’ adoption of an implementation strategy such 
as Ask, Advise, Connect/Refer38 may be ideal for resource-limited 
screening sites.

There are several sampling and other methodological limita-
tions that should be noted. First, the findings were derived from 
self-reports of site coordinators from a newly formed network of 
lung cancer screening sites that have pledged commitment to imple-
menting a high-quality lung cancer screening program by adopting 
the National Framework for Excellence in Lung Cancer Screening 
and Continuum of Care. Therefore, these findings may not be rep-
resentative of all lung cancer screening sites and may overestimate 
the perceived organizational priority and actual adoption of tobacco 
cessation practices in all lung cancer screening sites. Although the 
61% survey response rate was as good or higher than prior provider 
surveys,21,39,40 it is certainly plausible that sites that did not respond 
to the survey have lower organizational priority for integrating 
tobacco cessation. Second, health care providers typically report 
delivery of tobacco use advice and assistance at higher rates than 
those reported by patients or documented in the medical record.41 As 
such, these findings reported by site coordinators may overestimate 
the actual delivery of tobacco use treatment in lung cancer settings. 
On the other hand, site coordinators may not be fully aware of the 
full extent of tobacco treatment services delivered. Future studies 
should corroborate these site coordinator assessments of cessation 
practices with patient-exit interviews42 and medical chart audits. 
Finally, we did not collect detailed information on sites’ clinical 

organizations focusing on cancer prevention and control including 
the American Society of Clinical Oncology (ASCO), the American 
College of Chest Physicians (ACCP), the American Association 
for Thoracic Surgery (AATS), the American Cancer Society (ACS), 
the National Comprehensive Cancer Network (NCCN), and the 
International Association for the Study of Lung Cancer (IASLC) 
have endorsed the public health benefit of lung cancer screening.25–29 
Moreover, all of these screening guidelines recommend integration 
of smoking cessation advice and treatment into lung cancer screen-
ing protocols so as to optimize lung cancer prevention and control 
efforts. To our knowledge, this is the first paper to describe practice 
patterns, organizational priority, and barriers for delivery of smoking 
cessation treatment in a community sample of lung cancer screening 
sites. These findings are especially important in light of observations 
reported by Park and colleagues30 that smokers who participated in 
the National Lung Screening Trial reported low rates of cessation 
assistance and follow-up by their primary care providers.

Fortunately, most screening sites endorsed the organizational 
priority of integrating smoking cessation into their lung cancer 
screening protocols; however, there was much variation reported 
in tobacco treatment practice patterns. Most respondents reported 
that their screening sites ask patients about their smoking status and 
advise smokers to quit; however, far fewer sites provide smoking ces-
sation assistance (ie, cessation medication and/or referrals for behav-
ioral counseling). Referral to the quitline and providing self-help 
print materials were the most frequent cessation treatment efforts 
endorsed. Tobacco treatment was more commonly delivered at the 

baseline rather than during follow-up (annual repeat) screening vis-
its. These findings, while promising, indicate that much remains to 
be done to help screening sites move from organizational priority to 
actual integration of tobacco use treatment into lung cancer screen-
ing protocols, particularly during repeat screening visits. Delivery 
of evidence-based tobacco treatment should be considered a qual-
ity metric for evaluation and quality improvement of lung cancer 
screening protocols.

In terms of developing a better understanding of observed site 
variation in tobacco treatment delivery, several site variables were 
examined. Organizational priority was strongly associated with 
delivery of tobacco treatment services at initial and follow-up vis-
its. Patient volume, duration of time screening, and payor mix were 
not associated with organizational priority or tobacco treatment 
practices. Although there was a nonsignificant trend for sites not 
affiliated with academic centers to report less delivery of tobacco 
treatment, academic- and nonacademic-affiliated sites reported simi-
larly high organizational priority.

The exploratory LCA identified two groups of sites. Generally, 
higher readiness sites reported more routine delivery of tobacco 
treatment and fewer barriers to providing tobacco treatment. Both 
groups identified patient resistance, lack of time, and inadequate 
reimbursement as tobacco treatment delivery barriers indicating a set 
of common challenges for higher and lower readiness sites. Of note, 
the LCA identified potential targets for improving implementation 
of tobacco cessation treatment in lower readiness sites. Since lower 
readiness sites reported a greater need for staff training in tobacco 
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treatment and a lack of available cessation resources, additional 
staff training practice facilitation and other effective implementation 
strategies are likely needed to increase the capacity of screening sites 
to deliver evidence-based tobacco treatment. Use of LCA to cluster 
sites into readiness groups that share practice patterns and common 
barriers represents a methodological tool for targeting subsequent 
work to develop implementation strategies for addressing sites’ spe-
cific training and technical assistance needs.

Although perceived lack of patient motivation to quit was the 
most frequently reported as a barrier for tobacco treatment delivery, 
most smokers seeking lung cancer screening do report interest in 
quitting smoking and receiving tobacco cessation services. In one 
study,4 approximately two-thirds of smokers seeking lung cancer 
screening were ready to quit smoking within the next 6  months 
(25% within the next month) and 60% of smokers expressed strong 
interest in receiving smoking cessation counseling and medications. 
When coupled with naturalistic observations of post-screening quit-
ting, prior work suggests that many smokers who undergo lung 
cancer screening are indeed interested in quitting31,32 and receiv-
ing smoking cessation treatment within the context of lung cancer 
screening. Moreover, recent studies of smokers uninterested in quit-
ting suggest changes to clinical workflows such that tobacco cessa-
tion advice and assistance should be offered to all smokers not only 
those who express quitting interest.33

Given the staff perceptions of patient resistance, staff at lung can-
cer screening sites will need additional training on how to engage 
smokers effectively with advice and behavioral counseling tailored 
to the needs of older, longstanding heavy smokers with variable 
quitting motivation.34 It may be helpful to train screening site staff 
in brief, motivational counseling35 and other interventions (ie, pre-
quit nicotine replacement therapy and smoking reduction) targeting 
smokers not yet ready to quit.36,37 Even sites with high organiza-
tional priority for integrating tobacco treatment are likely to identify 
practical barriers regarding time and staffing resources and there-
fore facilitating sites’ adoption of an implementation strategy such 
as Ask, Advise, Connect/Refer38 may be ideal for resource-limited 
screening sites.

There are several sampling and other methodological limita-
tions that should be noted. First, the findings were derived from 
self-reports of site coordinators from a newly formed network of 
lung cancer screening sites that have pledged commitment to imple-
menting a high-quality lung cancer screening program by adopting 
the National Framework for Excellence in Lung Cancer Screening 
and Continuum of Care. Therefore, these findings may not be rep-
resentative of all lung cancer screening sites and may overestimate 
the perceived organizational priority and actual adoption of tobacco 
cessation practices in all lung cancer screening sites. Although the 
61% survey response rate was as good or higher than prior provider 
surveys,21,39,40 it is certainly plausible that sites that did not respond 
to the survey have lower organizational priority for integrating 
tobacco cessation. Second, health care providers typically report 
delivery of tobacco use advice and assistance at higher rates than 
those reported by patients or documented in the medical record.41 As 
such, these findings reported by site coordinators may overestimate 
the actual delivery of tobacco use treatment in lung cancer settings. 
On the other hand, site coordinators may not be fully aware of the 
full extent of tobacco treatment services delivered. Future studies 
should corroborate these site coordinator assessments of cessation 
practices with patient-exit interviews42 and medical chart audits. 
Finally, we did not collect detailed information on sites’ clinical 

capacity for tobacco treatment delivery. For instance, we did not 
assess whether sites had a designated tobacco treatment specialist 
which is likely needed for sites to provide onsite (in-person) ces-
sation counseling. There is likely to be variation in screening sites’ 
tobacco treatment capacity depending upon the variability of onsite 
cessation resources, the screening workflow, and the involvement 
of the referring physician. One respondent commented, “my state 
nursing licensure regulations require physical examination as a pre-
requisite for prescribing medications so the best I  can do is refer 
smokers to the state quitline.” Another respondent indicated that, 
“Our screening model relies on the referring physician to be respon-
sible for delivering cessation interventions.”

Nonetheless, these descriptive findings provide guidance for the 
development of strategies to enhance the implementation of smok-
ing cessation advice and treatment in lung cancer screening settings. 
Effective implementation of smoking cessation treatment within the 
context of lung cancer screening requires attention to staff training and 
establishing an effective, scalable, and sustainable clinical work flow 
that addresses barriers and practical challenges. Although favorable 
cessation outcomes have been observed, solely enrolling in a screening 
program is unlikely to be a sufficient catalyst for smoking cessation in 
this high-risk population of older, heavy smokers. All smokers should 
be advised to quit smoking and provided with evidence-based smok-
ing cessation treatment. In addition, there are promising opportunities 
for screening sites and referring physicians to develop and evaluate 
personalized message framing strategies to communicate the risks of 
persistent smoking and the benefits of quitting concurrent with noti-
fication of CT scan results. Without cessation advice and counseling, 
those who receive negative screening results may erroneously perceive 
diminished risks of persistent smoking and those who receive positive 
scan results may perceive smoking cessation to be of limited clinical 
benefit. On the other hand, it is well established that smokers who 
receive advice and evidence-based tobacco treatment from their health 
care providers have superior cessation outcomes.17 Identifying effec-
tive strategies for integrating tobacco use treatment in lung cancer 
screening sites will be particularly critical as demand for lung cancer 
screening increases with Medicare and most private insurance plans 
now covering lung cancer screening and the Affordable Care Act man-
dating coverage of tobacco cessation treatment. These findings suggest 
directions for staff training and quality improvement initiatives and 
guide future research focusing on identifying effective strategies to dis-
seminate and implement evidence-based tobacco treatment into lung 
cancer screening settings.
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