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Kicking the smoking habit is difficult. Although 68.8% of current
adult smokers report a desire to quit and approximately 44% report
attempting to stop in the last year, successful smoking cessation
for more than 6 months occurs among only 4% to 7% of smokers
without an intervention program (1). In a motivated population, a
rigorous smoking cessation intervention with nicotine replacement
therapy can have high rates (30%) of success, whereas 6-month
cessation rates were halved (14%-16%) among those less moti-
vated (2,3). Successful quitting usually requires multiple attempts,
and most relapses occur within the first 90 days (4,5). The health
benefits of smoking cessation are well documented and reach well
beyond reducing lung cancer risk (6).

The US Preventive Services Task Force recently recommended
annual screening for lung cancer using low-dose computed tomog-
raphy (CT) in a population at high risk for lung cancer (7). Although
questions remain as to the long-term net benefits of annual low-dose
CT screening (8), finding an anomaly on a chest CT may initiate a
conversation between a provider and his/her patient that reinforces
the desire to quit smoking (ie, a teachable moment), leading to
greater cessation success. Investigators have found some evidence
of a teachable moment with increased cessation when an anomaly is
discovered (9,10). Some speculate that the benefit to cessation may
be short-lived (11), and recent results from the Dutch lung cancer
screening trial using a carbon monoxide biomarker of smoking sta-
tus found no difference in smoking cessation between screened and
unscreened control subjects (12).

Tammemagi and colleagues examined the effects of screen-
ing results on the smoking behavior of 14692 current smokers
participating in the Lung Screening Study (LSS) portion of the
National Lung Screening Trial (NLST) (13). Although smoking
cessation was not an endpoint in the NLST and no systematic
smoking cessation programs were initiated as part of the trial pro-
tocol, counseling for smoking cessation did occur as part of stand-
ard care. The finding of a positive screen by either low-dose CT
or chest x-ray occurred in approximately 60% of current smokers.
Authors divided the results of a screening CT into five categories
of increasing clinical significance for suspicion of lung cancer or
other diseases (eg, COPD). Except for one category between the
sixth and seventh year of follow-up, smoking rates dropped across
the five categories of scan results for each of the seven years. The
lowest reduction in smoking rates occurred among participants
with normal scans, with smoking rates of 87.4% 1 year after the
initial screen and 61.8% after 7 years of follow-up. The greatest
reduction occurred among current smokers whose baseline scan
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was suspicious for lung cancer, with smoking rates of 81.7% 1 year
after the initial positive screen and 56.7% at 7 years of follow-up.
The differential impact of screening results on likely smoking
cessation was then estimated using a general estimating equation
form of multivariable logistic regression model while controlling
for other covariables. Tammemagi et al. (13) observed a strong
dose-response in increased smoking cessation as screening results
became more serious or suspicious for lung cancer. Their results
remained consistent over the 5 years of postscreening follow-up.

The strength of the results observed in this study between a
positive screening CT and smoking cessation likely arises from the
repeated measures of smoking cessation, incorporation of multiple
annual scans, a robust model that controlled for a variety of pos-
sible confounders, and stratification of screening results. Yet, these
results are in direct contrast with those from the Dutch screen-
ing trial that found no differences in smoking cessation rates (12).
However, the Dutch study was one-fourth the sample size of the
LSS, had no stratification of screening results, and relied on a sin-
gle endpoint measurement of status at 5 years after screening. The
Dutch screening trial used a biological marker of smoking status,
whereas the NLST relied on self-reported status, a potential weak-
ness of the NLST-based study (14). If the increased smoking ces-
sation results observed in the LSS remain with implementation of
a national lung cancer screening program, then the net benefit of a
lung cancer screening program is likely underestimated.

One question not well addressed by Tammemagi et al. (13) is
whether NLST participants with normal screens continued smok-
ing at higher rates because of a belief that negative scans indicated
a clean bill of health or a health-certificate effect. The LSS was
a self-selecting population and better educated than the general
smoking population (14). Therefore, this population may be inher-
ently more motivated to stop smoking, raising concerns about gen-
eralizability of the findings. Among those with a normal scan, we
would expect some reduction in smoking over time. So, although
the observed 26% reduction in smoking over the 5 years among
those with normal scans is similar to expected smoking reduction in
the general population of smokers and suggests little to no decrease
in smoking cessation after a normal radiograph, it is not proof of
the absence of the health-certificate effect, as the authors admit
(1). The observed smoking cessation may be low for a motivated
population that chose to participate in the NLST.

A population interested in screening for lung cancer has already
expressed a motivation for better health. The integration of a smok-
ing cessation intervention within the context of a screening program

Vol. 106, Issue 6 | dju122 | June 11, 2014


mailto:steve.deppen@vanderbilt.edu?subject=

should increase the rates of successful smoking cessation above that
observed by Tammemagi et al. (2,4) and should be rigorously imple-
mented as suggested in published screening guidelines (15,16). As
screening programs are being initiated across the country, they offer
unique opportunities to conduct smoking cessation research to inves-
tigate the prevalence of the health-certificate effect and the interven-
tion intensity required to achieve the maximum smoking cessation.

References

1. US Department of Health and Human Services. Treating Tobacco Use and
Dependence: 2008 Update. Rockville, MD: USDHHS; 2008.

2. Joseph AM, Fu SS, Lindgren B, et al. Chronic disease management for
tobacco dependence: A randomized, controlled trial. Arch Intern Med.
2011;171(21):1894-1900.

3. Carpenter MJ, Hughes JR, Gray KM, et al. Nicotine therapy sampling to
induce quit attempts among smokers unmotivated to quit: a randomized
clinical trial. Arch Intern Med. 2011;171(21):1901-1907.

4. Cahill K, Stevens S, Perera R, et al. Pharmacological interventions for
smoking cessation: an overview and network meta-analysis. Cochrane
Database Syst Rev. 2013;5(5):CD009329.

5. Centers for Disease Control and Prevention. Quitting smoking among adults—
United States,2001-2010. MMWR CDC Surveill Sumim.2011;60(44):1513-1519.

6. US Department of Health and Human Services, Centers for Disease
Control and Prevention and Health Promotion, Office on Smoking and
Health. The Health Consequences of Smoking—>50 Years of Progress: A Report of
the Surgeon General. Washington, DC: USDHSS; 2014.

7. Humphrey LL, Deffebach M, Pappas M, et al. screening for lung cancer
with low-dose computed tomography: a systematic review to update the
U.S. Preventive Services Task Force Recommendation [published online
ahead of print July 2013]. Ann Intern Med. 2013;159(6):411-420.

8. Bach PB. Raising the bar for the U.S. Preventive Services Task Force. Ann
Intern Med. 2014;160(5):365-366.

9. Townsend CO, Clark MM, Jett JR, et al. Relation between smoking cessa-
tion and receiving results from three annual spiral chest computed tomog-
raphy scans for lung carcinoma screening. Cancer.2005;103(10):2154-2162.

10. Styn MA, Land SR, Perkins KA, et al. Smoking behavior 1 year after
computed tomography screening for lung cancer: effect of physician

jnci.oxfordjournals.org

referral for abnormal CT findings. Cancer Epidemiol Biomarkers Prev.
2009;18(12):3484-3489.

11. Anderson CM, Yip R, Henschke CI, et al. Smoking cessation and relapse
during a lung cancer screening program. Cancer Epidemiol Biomarkers Prev.
2009;18(12):3476-3483.

12. Ashraf H, Saghir Z, Dirksen A, et al. Smoking habits in the ran-
domised Danish Lung Cancer Screening Trial with low-dose CT: final
results after a S-year screening programme. Thorax. 2014. doi:10.1136/
thoraxjnl-2013-203849.

13. Tammemagi MC, Berg CD, Riley TL, et al. Impact of lung cancer
screening results on smoking cessation. 7 Natl Cancer Inst. 2014;106(6):
dju084 doi:10.1093 /jnci/dju084

14. National Lung Screening Trial Research Team, Aberle DR, Adams AM,
et al. Reduced lung-cancer mortality with low-dose computed tomo-
graphic screening. N Engl 7 Med. 2011;365(5):395-409.

15. National Comprehensive Cancer Network. Lung Cancer Screening
v1.2014. NCCN Clinical Practice Guidelines in Oncology, 2014. http://
www.ncen.org/professionals/physician_gls/recently_updated.asp. Accessed
April 17,2014.

16. Field JK, Smith RA, Aberle DR, et al. International Association for the
Study of Lung Cancer Computed Tomography Screening Workshop 2011
report. 7 Thoracic Oncol. 2012;7(1):10-19.

Funding

Department of Veterans Affairs, Veterans Health Administration, Health
Services Research and Development Service Career Development Award 10-
024 (ELG.) and Vanderbilt University K12 (MCA). The lung SPORE CA90949
(PPM), the EDRN CA152662, a Merit award from the Department of Veterans
Affairs (PPM).

Notes

The authors have no conflict of interest to declare.

Affiliations of authors: Department of Thoracic Surgery (SAD, ELG, MCA),
Department of Medicine, Division of Epidemiology (MCA), and Division of
Medicine, Allergy, Pulmonary and Critical Care Medicine (PPM), Vanderbilt
University Medical Center, Nashville, TN; Tennessee Valley Healthcare
System, Veterans Affairs, Nashville, TN (ELG, PPM).

JNCI | Editorial 2of2


http://www.nccn.org/professionals/physician_gls/recently_updated.asp
http://www.nccn.org/professionals/physician_gls/recently_updated.asp

