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Heavy Smoking Patients Receiving a Lung Cancer Screen Want to Quit: A Call for Tailored Cessation Interventions
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Background: Lung cancer screening for current or former heavy smokers is now recommended among all asymptomatic adults 50–80 years old with a 20 pack-year history of smoking. However, little is known about the smoking-related attitudes of this population.

Method: An assessment was conducted among 1,472 current smokers who presented for an annual lung cancer screen at one of 12 diagnostic imaging sites in Rhode Island between April 2019 and May 2020. Patients were asked about their use of smoking products, interest in quitting, and smoking-related attitudes.

Results: Patients smoked a median of 16 cigarettes per day; 86.6% were daily cigarette smokers and 30.1% were daily cigar smokers. In total, 91.4% of patients were, to some degree, interested in quitting smoking and 71.4% were seriously thinking about quitting in the next 6 months or sooner. Patients planned on smoking less regardless of whether their lung screen was positive or negative for cancer, though they were more likely to plan on smoking less if negative (on 0–3 pt Likert scale: 0.31, 95% CI [0.27, 0.34] vs. 0.77, 95% CI [0.72, 0.81]). Confidence in quitting and belief in one’s inherent ability to quit smoking varied substantially within the sample.

Conclusion: Nearly all current smokers receiving a lung cancer screen have some interest in smoking cessation. Due to the heterogeneity in some smoking-related attitudes, tailored interventions for this population should be tested.
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INTRODUCTION

Lung cancer is the second most prevalent type of cancer, and is responsible for 22.4% of all cancer deaths (more than any other cancer type) (1). The risk of developing lung cancer increases drastically with age and smoking status (2). Due in part to the benefit associated with providing annual screens, the US Prevention Services Task Force (USPSTF) recently expanded their recommendations low-dose computed tomography (LDCT) screening to include asymptomatic adults 50–80 years old with a 20 pack-year smoking history (3).

As more patients with a lengthy history of smoking receive lung cancer screens, and primary care providers increasingly view LDCTs as beneficial (4), greater attention should be given to screening as an opportunity to connect these patients with smoking cessation resources (5–7). According to one study, only a minority of participants who received a lung cancer screen received any smoking cessation resource (8). However, randomized trials of smoking cessation interventions administered during the course of lung screening have generally not been efficacious.

One possibility for the lack of efficacious cessation interventions is that interventions are not adequately tailored to this particular population of smokers. Those seeking lung cancer screens likely have a different psychological profile than smokers as a whole, since they are: older, heavy smokers, and health-conscious enough to undergo a cancer screen in the first place. To maximize the efficacy of cessation interventions in this population, a thorough understanding of their attitudes toward smoking cessation engagement is needed. There has been little research in this area. Existing studies have been qualitative and yielded somewhat discrepant findings (5, 9). In one study, Park et al. (15) interviewed 35 patients who received a lung cancer screen. Most of the participants did not indicate that health risk was a motivator for screening, and the authors conclude that “smoking cessation and prevention interventions during lung screening should explore risk perceptions, emotions, and quit confidence.” (p. 166). Large-scale quantitative studies are needed to examine smoking cessation interest in this population. Relatedly, more work is needed to examine other psychological factors among these patients such as self-efficacy to quit, perceived control over smoking behavior, and smoking cessation contemplation. Consistent with the recommendation from Park and colleagues, our objective is to address these gaps in the present study.



MATERIALS AND METHODS


Procedure and Participants

This study was reviewed by the Lifespan Hospital system IRB and deemed not to need approval. An assessment of smoking behaviors and attitudes was conducted among 1,472 current smokers who presented for an annual lung cancer screen at one of 12 diagnostic imaging sites in Rhode Island between April 2019 and May 2020. Patients were eligible for a lung cancer screen if they were at least 30 pack-year smokers and 55–80 years old, consistent with guidelines at the time. Patients were given the assessment during intake. In total, 94% were White, 2.5% Black/African American, 0.8% American Indian or Alaskan Native, 1% Asian, and 2% Other; 5% identified as Hispanic.



Measures

Smoking behavior was assessed by assessing the frequency participants smoked cigarettes, cigars, and e-cigarettes (every day, some days, not at all). Cigarettes smoked per day and the number of years smoked were also measured.

Interest in quitting was assessed with: “In general, how interested are you in quitting?” (from “Not at all interested” to “very interested”).

Planning to quit was assessed with “Are you seriously thinking of quitting smoking?” with response options of “Yes, within the next 30 days,” “Yes, within the next 6 months,” and “No, not thinking of quitting” (10).

Attitudes About Quitting was assessed with: (1) “How confident are you that you will not use tobacco in 1 year?” (from “Not very confident” to “very confident”); (2) “Do you believe you have the ability to change your smoking habits?” [from “not at all (I am totally unable to change my smoking habits)]” “to “Completely (I am totally able to change my smoking habits)]”; (3) The contemplation ladder (11).

Smoking behavior as a function of lung screen results was assessed by asking how smoking behavior would change if the lung screen indicates they do and do not have lung cancer (from “substantially less” to “substantially more”).

Attitudes toward the lung screen were assessed with: (1) “Do you believe undergoing this lung screening is important for my health and vitality?” (from “not at all important” to “extremely important”); and (2) “How stressful is undergoing this lung screening for you? (from “not at all stressful” to “extremely stressful”).



Statistical Analysis

All analyses were conducted using SAS Software 9.4 (SAS Inc., Cary, NC, United States). Responses were examined as counts (percent) and modeled using generalized linear modeling and mixed modeling, when appropriate with the FREQ and GLIMMIX procedures.




RESULTS


Smoking Behavior

Participants smoked a median of 40 years with a median of 16 cigarettes per day. Shown in Table 1, cigarette smoking was the most prevalent (86.6% smoked every day). Interestingly, 98.2% (373/380) of every-day cigar smokers were also every-day cigarette smokers.


TABLE 1. Smoking behavior and smoking cessation attitudes.
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Attitudes About Quitting and Planning to Quit

Only 8.4% (113/1,353) of current smokers believe they do not have inherent ability to stop smoking, while 22% (295), 37% (500), 19% (253), and 14% (192) believe they have a little, somewhat, mostly, or completely inherent ability to quit. For every one-unit increase in ability to quit, the odds of planning to quit increased 49% (OR: 1.492, 95% CI [1.4, 1.6], p < 0.0001; Figure 1).
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FIGURE 1. Association between perception of inherent (implicit) ability to quit and planning to quit. The Y-axis is planning to quit (Not, within 6 months, with 30 days). The X-axis is the level of belief in the patient’s implicit ability to quit (0–4: not at all, a little, somewhat, mostly, completely). The black line is the fitted slope for responses. The blue shadow is the 95% confidence band.


Although 28% (363/1,279) of current smokers are not very confident they can quit, 38% (479), 16% (201), and 19% (236) are somewhat confident, confident, and very confident they can quit, respectively (Table 1). For every one-unit increase in confidence, the odds of thinking about quitting increased 86% (OR: 1.859, 95% CI [1.7, 2.0], p < 0.0001; Figure 2).
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FIGURE 2. Association between confidence in not using tobacco (self-efficacy) and planning to quit. The Y-axis is planning to quit (Not, within 6 months, with 30 days). The X-axis is the level of confidence (0–3: not very, somewhat, confident, very). The black line is the fitted slope for responses. The blue shadow is the 95% confidence band.


Finally, on the contemplation change ladder, only 6.5% (77/1,192) of patients report no thought of quitting while 3.6% (43) reported considering quitting someday and 18% (219) reported believing they should quit but are not ready to quit. Interestingly, 20% (243) report starting to think about changing their smoking patterns and 23% (276) report having reduced the amount they smoke and/or seeking enrolling in a program. For every one-unit increase in contemplation, the odds of thinking about quitting increased 36% (OR: 1.355, 95% CI [1.3, 1.4], p < 0.0001; Supplementary Figure 1).



Outcome of the Report and Smoking Reduction

Patients reported they would smoke less if told their screen was positive for cancer compared to negative (0.31, 95% CI [0.27, 0.34] vs. 0.77, 95% CI [0.72, 0.81]), where 0 is “smoke substantially less” and 4 is “substantially more”, p < 0.0001; however, on average, patients reported the desire to smoke less regardless of the screen showing cancer or not (Figure 3).
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FIGURE 3. Association between lung screen result showing cancer/not cancer and anticipated smoking behavior. The Y-axis is planned smoking behavior (0–4: smoking substantially less, somewhat less, the same, somewhat more, substantially more). The X-axis is the hypothetical finding result (cancer versus no cancer). The black line is the delta between the mean estimate for each finding with 95% confidence intervals.




Interest in Quitting and Quitting Thoughts

When assessing interest in quitting, 8.6% reported being not at all interested in quitting, while 19.6%, 13.4%, 21.3%, and 37.1% were somewhat interested, moderately interested, interested, or very interested in quitting, respectively–91.4% were interested to some degree in quitting. Similarly, 25.9% were not seriously thinking about quitting, while 37.7% were thinking about quitting in the next 6 months and 36.3% were thinking about quitting in the next 30 days–74.1% were seriously thinking about quitting in the next 6 months or sooner (Table 1). The relationship between interest in quitting and planning to quit is illustrated in Supplementary Figure 2. For every one-unit increase in interest in quitting, the odds of thinking about quitting increase 96% (OR: 1.959, 95% CI [1.840, 2.084], p < 0.0001).



Attitudes Toward Lung Screen Itself

When asked how important the lung screen was to their health and vitality, 69% (887/1,283) reported it was extremely important, 15% (195) moderately important, 10% (134) somewhat important, 3% (44) a little important and 1.8% (23) said not at all important. When asked how stressful it was to get a lung screen, 48% (635/1,326) said not stressful at all while 27% (352), 13% (175), 6% (83), and 6% (81) said it was a little, somewhat, moderately, and extremely stressful, respectively.




DISCUSSION

As the number of smokers who undergo lung screening increases due to relaxed guidelines (3), more consideration should be given to the smoking behavior and smoking cessation attitudes in this population. We observed that current smokers who present for lung cancer are heavy smokers with a median of 32 pack-years. The vast majority of current smokers smoke cigarettes every day, and a sizeable minority use cigars conterminously daily; very few report smoking e-cigarettes.

Nearly all current smokers were at least somewhat interested in quitting smoking, with a modal response of “very interested” (37.1%). Furthermore, most patients say that they will smoke less regardless of whether the lung screen shows they have cancer or not, which suggests interest in cessation is not just anticipatory of the possibility of having cancer. Put differently, patients report planning to make behavioral changes in the coming days regardless of their lung cancer report. As discussed below, this finding has important implications for smoking cessation among a very high-risk group of smokers. These findings stand in contrast to some qualitative studies where there is less evidence supporting patient’s interest in quitting (5, 9). One reason for the discrepancy might be due to sample differences. In the present study, we included nearly all patients who presented for lung cancer screening in the state of Rhode Island over the course of a year. By contrast, Golden et al. (5) included patients offered, but not necessarily enrolled in, lung cancer screening while Zeliadt et al. (9) sample was restricted to patients at the Veterans Health Administration.


Smoking Cessation Interventions

Heavy smokers undergoing a lung cancer screen should receive evidence-based smoking cessation feedback. This is important not just because of the health benefits of quitting smoking, but because the population reports being receptive to and interested in reducing their tobacco use. Additionally, while many heavy smokers have presumably received cessation advice in the past, the lung cancer screening context is a unique opportunity because such advice will likely be seen as less divorced from lung cancer or other smoking-related consequences. Thus, consistent with suggestions by others (6, 7, 12), lung cancer screening may represent a propitious time to engage patients in smoking cessation given both the timing, and as shown in our data, their interest in cessation.



A One-Size Fits All Approach to Cessation?

Future trials should consider tailoring cessation interventions to patients’ attitudes. Most patients want to quit, but there is variability in whether patients believe they have the inherent ability to stop smoking, and their confidence in smoking cessation. Different types of interventions might be needed to address this full spectrum of attitudes. For instance, patients with high perceived control and confidence may simply need to be connected with resources (e.g., tobacco replacement therapy), while those with low perceived control and confidence may need cognitively-based therapy sessions to change attitudes before behavioral treatment will be effective. Tailoring in this fashion, which has also been recommended elsewhere (16), is consistent with the goals of precision medicine. While much prior work on precision medicine for smoking cessation has focused on biological factors (13, 14), psychological constructs are more feasible to measure and therefore may have more promise for wide-spread use. Additionally, since some treatments (e.g., counseling) are more resource intensive than others, tailored interventions could be created in a manner that maximizes cost-efficiency.



Limitations

Limitations of the present study include the cross-sectional design and reliance on self-report data. Also, due to the nature of setting, the assessment was brief so constructs of interest were not examined using lengthier, and perhaps more validated, measures.



Conclusion and Implications

Smokers who receive a lung cancer screen are interested in smoking cessation as a group, and report planning to reduce how much they smoke. Lung cancer screening visits, follow-ups, and result letters represent an enormous opportunity to connect these patients with smoking cessation resources and deliver tailored cessation interventions.




DATA AVAILABILITY STATEMENT

The data analyzed in this study is subject to the following licenses/restrictions: The dataset is not publicly available. Requests to access these datasets should be directed to GB, gbaird@lifespan.org.



AUTHOR CONTRIBUTIONS

MB, GB, and SA conceived of the study. MB and GB drafted the manuscript. MB, GB, and TH drafted the survey. MB, GB, KO, AA, and SH extracted the data. All authors reviewed, contributed to the manuscript, and approved the submitted version.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2022.816694/full#supplementary-material



REFERENCES

1. National Cancer Institute.Cancer Stat Facts: Lung and Bronchus Cancer. (2021). Available online at: https://seer.cancer.gov/statfacts/html/lungb.html (accessed April 19, 2021).

2. Bruder C, Bulliard J-L, Germann S, Konzelmann I, Bochud M, Leyvraz M, et al. Estimating lifetime and 10-year risk of lung cancer. Prev Med Rep. (2018) 11:125–30. doi: 10.1016/j.pmedr.2018.06.010

3. US Preventive Services Task Force. Screening for lung cancer: US preventive services task force recommendation statement. JAMA. (2021) 325: 962–70.

4. Henderson LM, Benefield TS, Bearden SC, Reuland DS, Brenner AT, Goldstein AO, et al. Changes in physician knowledge, attitudes, beliefs, and practices regarding lung cancer screening. Ann Am Thorac Soc. (2019) 16:1065–9. doi: 10.1513/AnnalsATS.201812-867RL

5. Golden SE, Ono SS, Melzer A, Davis J, Zeliadt SB, Heffner JL, et al. “I already know that smoking Ain’t good for me”: patient and clinician perspectives on lung cancer screening decision-making discussions as a teachable moment. Chest. (2021) 158:1250–9. doi: 10.1016/j.chest.2020.03.061

6. Kathuria H, Koppelman E, Borrelli B, Slatore CG, Clark JA, Lasser KE, et al. Patient–physician discussions on lung cancer screening: a missed teachable moment to promote smoking cessation. Nicotine Tob Res. (2020) 22:431–9. doi: 10.1093/ntr/nty254

7. Meltzer LR, Unrod M, Simmons VN, Brandon KO, Piñeiro B, Palmer AM, et al. Capitalizing on a teachable moment: development of a targeted self-help smoking cessation intervention for patients receiving lung cancer screening. Lung Cancer. (2019) 130:121–7. doi: 10.1016/j.lungcan.2019.02.014

8. Shen J, Crothers K, Kross EK, Petersen K, Melzer AC, Triplette M. Provision of smoking cessation resources in the context of in-person shared decision making for lung cancer screening. Chest. (2021) 160:765–75. doi: 10.1016/j.chest.2021.03.016

9. Zeliadt SB, Heffner JL, Sayre G, Klein DE, Simons C, Williams J, et al. Attitudes and perceptions about smoking cessation in the context of lung cancer screening. JAMA Intern Med. (2015) 175:1530–7. doi: 10.1001/jamainternmed.2015.3558

10. DiClemente CC, Prochaska JO, Fairhurst SK, Velicer WF, Velasquez MM, Rossi JS. The process of smoking cessation: an analysis of precontemplation, contemplation, and preparation stages of change. J Consult Clin Psychol. (1991) 59:295. doi: 10.1037//0022-006x.59.2.295

11. Biener L, Abrams DB. The contemplation ladder: validation of a measure of readiness to consider smoking cessation. Health Psychol. (1991) 10:360. doi: 10.1037//0278-6133.10.5.360

12. Pedersen JH, Tønnesen P, Ashraf H. Smoking cessation and lung cancer screening. Ann Transl Med. (2016) 4:157.

13. Chen L-S, Horton A, Bierut L. Pathways to precision medicine in smoking cessation treatments. Neurosci Lett. (2018) 669:83–92. doi: 10.1016/j.neulet.2016.05.033

14. Frank DW, Cinciripini PM, Deweese MM, Karam-Hage M, Kypriotakis G, Lerman C, et al. Toward precision medicine for smoking cessation: developing a neuroimaging-based classification algorithm to identify smokers at higher risk for relapse. Nicotine Tob Res. (2020) 22:1277–84. doi: 10.1093/ntr/ntz211

15. Park ER, Streck JM, Gareen IF, Ostroff JS, Hyland KA, Rigotti NA, et al. A qualitative study of lung cancer risk perceptions and smoking beliefs among national lung screening trial participants. Nicotine Tob Res. (2014) 16:166–73. doi: 10.1093/ntr/ntt13

16. Young B, Vedhara K, Kendrick D, Littleford R, Robertson JFR, Sullivan FM, et al. Determinants of motivation to quit in smokers screened for the early detection of lung cancer: a qualitative study. BMC Public Health. (2018) 18:1276. doi: 10.1186/s12889-018-6211-1


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Bernstein, Baird, Oueidat, Agarwal, Atalay, Healey and Healey. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/cross.jpg
3,

i





OPS/xhtml/nav.xhtml




Contents





		Cover



		Heavy Smoking Patients Receiving a Lung Cancer Screen Want to Quit: A Call for Tailored Cessation Interventions



		INTRODUCTION



		MATERIALS AND METHODS



		Procedure and Participants



		Measures



		Statistical Analysis







		RESULTS



		Smoking Behavior



		Attitudes About Quitting and Planning to Quit



		Outcome of the Report and Smoking Reduction



		Interest in Quitting and Quitting Thoughts



		Attitudes Toward Lung Screen Itself







		DISCUSSION



		Smoking Cessation Interventions



		A One-Size Fits All Approach to Cessation?



		Limitations



		Conclusion and Implications







		DATA AVAILABILITY STATEMENT



		AUTHOR CONTRIBUTIONS



		SUPPLEMENTARY MATERIAL



		REFERENCES

















OPS/images/cover.jpg
& frontiers | Frontiers in Medicine






OPS/images/fmed-09-816694-g003.jpg
Would you Smoke...

Substantially More A

Somewhat More -

The Same -

Somewhat Less

Substantially less

_—

|
CANCER NO CANCER

If the Finding were...










OPS/images/fmed-09-816694-t001.jpg
Outcome

Smoking behavior
Number of years smoked
Number of cigarettes smoked per day smoking
Cigarette smoking frequency
Every day
Some days
Not at all
Cigar smoking frequency
Every day
Some days
Not at all
e-Cig smoking frequency
Every day
Some days
Not at all
Interesting in quitting
Not at all interested
Somewhat interested
Moderately interested
Interested
Very interested
Quitting thoughts
Not thinking about quitting
Thinking about quitting in next 6 months
Thinking about quitting in next 30 days
Confidence in quitting in 1 year
Not very confident
Somewhat confident
Confident
Very confident
Inherent ability to quit

Not at all (I am totally unable to change my
smoking habits)

Alittle
Somewhat
Mostly

Completely (I am totally able to change my
smoking habits)

% (Frequency)/Median (IQR)

M = 40 (35-46)
M =16.5 (10-20)

86.6% (1,175/1,357)
7.3% (99/1,357)
6.2% (83/1,357)

30.1% (384/1,276)
5.2% (63/1,276)
64.8% (827/1,276)

2.6% (33/1,294)
5.1% (66/1,294)
92.3% (1195/1,294)

8.6% (110/1285)
19.6% (252/1,285)
13.4% (172/1,285
21.3% (274/1,285)
37.1% (477/1,285)

25.9% (337/1,299)
37.7% (490/1,299)
36.3% (472/1,299)

28% (363/1,279
38% (479/1,279
16% (201/1,279
19% (236/1,279

8.4% (113/1,353)

22%
37%
19%
14%

295/1,353)
500/1,353)
253/1,353)
192/1,353)





OPS/images/logo.jpg
¥ frontiers | Frontiers in Medicine





OPS/images/fmed-09-816694-g001.jpg
Planning to Quit...

Yes, within the next 30 days —

Yes, within the next 6 months -

Al | | I | |
Not at all A little Somewhat Mostly Completely

Do you believe you have the ability to change your smoking habits?






OPS/images/fmed-09-816694-g002.jpg
Planning to Quit...

Yes, within the next 30 days —

Yes, within the next 6 months —

G | | |
Not very Somewhat Confident

How confident are you that you will not use tobacco in 1 year

Very





