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Attitudes and Perceptions About Smoking Cessation
in the Context of Lung Cancer Screening
Steven B. Zeliadt, PhD, MPH; Jaimee L. Heffner, PhD; George Sayre, PsyD; Deborah E. Klein, MD;
Carol Simons, BA; Jennifer Williams, BA; Lynn F. Reinke, PhD, APRN; David H. Au, MD, MS

IMPORTANCE Broad adoption of lung cancer screening may inadvertently lead to negative
population health outcomes if it is perceived as a substitute for smoking cessation.

OBJECTIVE To understand views on smoking cessation from current smokers in the context
of being offered lung cancer screening as a routine service in primary care.

DESIGN, SETTING, AND PARTICIPANTS As an ancillary study to the launch of a lung cancer
screening program at 7 sites in the Veterans Health Administration, 45 in-depth
semi-structured qualitative interviews about health beliefs related to smoking and lung
cancer screening were administered from May 29 to September 22, 2014, by telephone to 37
current smokers offered lung cancer screening by their primary care physician. Analysis was
conducted from June 15, 2014, to March 29, 2015.

MAIN OUTCOMES AND MEASURES Attitudes and perceptions about the importance of
smoking cessation in the context of lung cancer screening.

RESULTS Lung cancer screening prompted most current smokers to reflect for the first time
on what smoking means for their current and future health. However, 17 of 35 (49%)
participants described mechanisms whereby screening lowered their motivation for
cessation, including the perception that undergoing an imaging test yields the same health
benefits as smoking cessation. Other misperceptions include the belief that everyone who
participates in screening will benefit; the belief that screening and being able to return for
additional screening offers protection from lung cancer; the perception by some individuals
that findings from screenings have saved their lives by catching their cancer early when
indeterminate findings are identified that can be monitored rather than immediately treated;
and a reinforced belief in some individuals that a cancer-free screening test result indicates
that they are among the lucky ones who will avoid the harms of smoking.

CONCLUSIONS AND RELEVANCE In this qualitative, lung cancer screening prompted many
current smokers to reflect on their health and may serve as a potential opportunity to engage
patients in discussions about smoking cessation. However, several concerning pathways were
identified in which screening, when offered as part of routine care and described as having
proven efficacy, may negatively influence smoking cessation. Health care professionals
should be aware that the opportunity for early detection of lung cancer may be interpreted as
a way of avoiding the harms of smoking. To promote cessation, discussions should focus on
the emotional response to screening rather than clinical details (eg, nodule size) and address
misperceptions about the value of early detection so that screening does not lower
motivation to quit smoking.
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H ealth care professionals and health systems are begin-
ning to implement lung cancer screening following the
publication of the National Lung Screening Trial (NLST)

and recommendations by organizations, including the US Pre-
ventive Services Task Force, that patients with a history of heavy
smoking be offered annual lung cancer screening with low-
dose computed tomographic (LDCT) chest imaging.1-4 Guide-
lines have emphasized, and Medicare requires, carefully coun-
seling patients to ensure that screening is not perceived as a
substitute for prevention (smoking cessation).5

Prior reports on smoking cessation rates following lung can-
cer screening have been mixed.6-11 In the ongoing Dutch-
Belgian screening trial,12 participation in screening was associ-
ated with a lower quit rate of 14.5% at 2 years among current
smokers, compared with 19.1% (P < .05) in the group that did
not receive screening. When these rates were adjusted for the
lower follow-up response rate by the control group, the differ-
ence was no longer significant (P = .35).6 The NLST8 reported
that participation in LDCT screening had little effect on cessa-
tion, with the quit rate at 3 years of 23.8% in those undergoing
LDCT screening and 23.2% in those undergoing chest radiog-
raphy (P = .38). Little is known about how patients will re-
spond to lung cancer screening as it moves from being offered
as an exploratory intervention in the context of a clinical trial
to a service with proven efficacy offered as part of routine care.
Enthusiasm for cancer screening is widespread in the United
States; more than 90% of adults believe cancer screening is al-
most always a good idea.13 The large National Survey of Medi-
cal Decisions (DECISIONS study)14 of breast, colorectal, and pros-
tate cancer screening observed that patients substantially
overestimate the benefit of cancer screening and have misper-
ceptions about how much screening will reduce their chances
of being harmed by cancer. Discussions about the risks and ben-
efits of other cancer screening tests have proved to be challeng-
ing, with many patients not fully understanding the limita-
tions of screening.1 5 Distortions of logic, specious
rationalizations, and cognitive dissonance related to health out-
comes and tobacco use is common among smokers, especially
heavily addicted,16 long-term smokers who are the target group
for screening.17,18

The Veterans Health Administration (VHA) Lung Cancer
Screening Clinical Demonstration Project is one of the first ef-
forts to implement screening in routine practice using a system-
wide clinical reminder, similar to prompts for breast and co-
lorectal cancer screening.19 Details about the Demonstration
Project, including the educational materials developed for this
effort, are available from the VHA National Center for Health
Promotion and Disease Prevention.20 The objective of our in-
terview study was to learn from patients who were offered
screening how the availability of screening influenced their mo-
tivations regarding smoking cessation.

Methods
Study Context and Recruitment
Patients in this study were participating in the VHA’s Lung Can-
cer Screening Clinical Demonstration Project,19 which is a pi-

lot study implementing a primary care–based clinical re-
minder in a sample of the VHA’s 151 medical centers. The lung
cancer screening project is being implemented with the ob-
jective of identifying the processes and resources needed for
broad dissemination of a lung cancer screening program across
the VHA. For this study, from May 29 to September 22, 2014,
we approached potential participants within a few days of being
offered screening using the VHA’s medical record system.20 Our
goal was to conduct 2 interviews: 1 shortly after being offered
screening and a second interview after the participant had re-
ceived the results of the screening test, although owing to how
quickly participants underwent their screening tests, most were
interviewed only once, after they had received their results.
Potential participants were identified consecutively at 7 sites,
oversampling women and nonwhite individuals. Up to 30 in-
vitations were sent per week. Participants were offered a $50
cash incentive for participation in each interview. Analysis was
conducted from June 15, 2014, to March 29, 2015. All study pro-
cedures were reviewed and approved by the VA Puget Sound
Health Care System Institutional Review Board and the Uni-
versity of Washington Institutional Review Board. All partici-
pants returned signed written informed consent forms by mail
before the interviews were conducted.

Data Collection
In-depth semi-structured telephone interviews were used to
explore veterans’ experiences with being offered lung cancer
screening and receiving the results of the tests. The inter-
view guides were developed to elicit attitudes and beliefs to-
ward smoking and discussions with health care professionals
regarding smoking and screening findings. Interviews were

Table. Characteristics of Patients Who Participated in Study Interviews

Characteristic Valuea

Age, mean (range), y 62 (55-72)

Sex

Male 33 (89)

Female 4 (11)

Race

White 23 (62)

Black or Pacific Islander 10 (27)

Missing/declined 4 (11)

Participants from a zip code area where ≥29.4% of
population has attained a bachelor’s degreeb

14 (38)

Pack-year history, mean (range), pack-years 49 (18-135)

Fagerström scores, mean (range)c 4.75 (0-10)

Nodule findings (<1 cm) 9 of 30 (30)

Nonpulmonary incidental findings noted 12 of 30 (40)

a Data are presentented as number (percentage) of patients unless otherwise
indicated.

b A total of 29.4% of the adult US population has attained a bachelor’s degree or
higher.27 Fourteen participants in our study resided in a residential area where
29.4% or more of the population achieved this level of educational
attainment. The other 23 participants resided in areas with
lower-than-average educational attainment.

c Fagerström scores are a measure of nicotine dependence, with 0
indicating low dependence and 9 and 10 very high dependence.16
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digitally recorded and summary transcriptions and notes were
completed by the interviewer (C.S.).

Statistical Analysis
Interviews were analyzed using simultaneous deductive and
inductive content analysis.21 Inductive content analysis con-
sists of open, unstructured coding and allows for the identi-
fication of previously unidentified or unexpected themes.22,23

Deductive content analysis is similar to testing prespecified hy-
potheses in that the raw data are reviewed for evidence of sup-
port of a priori categories. A priori codes included constructs
from known behavior change and smoking cessation theo-
ries that we hypothesized could be influenced by lung cancer
screening, including consciousness-raising, emotional re-
sponse, and self reevaluation.9,24,25 Codes were iteratively de-
veloped to describe distinct aspects of participants’ experi-
ence. Coding was conducted by 2 members of the research team
(G.S. and C.S.) with AtlasTi software (Scientific Software De-
velopment GmbH). All members of the research team itera-
tively reviewed transcripts and early codes that emerged from
the first 17 interviews, continuing until saturation.26 Tran-
scripts were reviewed again to identify exemplar quotes and
to assess groundedness—the degree to which findings are em-
pirically faithful to the data.

Results
Participation
Forty-five interviews were conducted with 37 patients.19 We
approached 186 patients who were offered screening, for an
overall participation rate of 19.9%. There were no significant
differences in characteristics of veterans who participated in
interviews vs those who declined in terms of pack-year smok-
ing (P = .93), average age (P = .22), and educational attain-
ment (P = .72) (Table).

Eight patients were interviewed twice, first after being
offered screening but before undergoing it, and again after
they had been notified of their results. Twenty-two patients
were interviewed once after undergoing screening and
being notified of their results. Seven patients were inter-
viewed once after being offered screening but had not been
screened at the time of the interview, with 4 of these
patients declining screening within the study period. Three
participants self-reported during their interview that they
had quit smoking for at least 30 days since they were first
offered screening.

Main Findings
We identified 3 major themes related to how lung cancer
screening may influence attitudes and motivations around
smoking cessation (Box 1): screening universally stimulated
multiple complex emotions in the participants about smok-
ing; screening is perceived as an external agent of change in
contrast to the internal challenge of cessation; and screening
reinforced the perception for some smokers that lung cancer
is their main concern and dissociated smoking from other car-
diovascular and coronary disease risks. In addition to these

main themes, we identified 5 groups of misperceptions re-
ported by patients offered lung cancer screening.

Screening and Self-reflection About Smoking
The interviews started by asking participants about the dis-
cussion they had with their health care professional in regard
to lung cancer screening, and almost all participants began by
describing their long history of smoking and failed attempts
to quit. Participants described the offer of lung cancer screen-
ing as stimulating a period of self-reflection. Most partici-
pants described the availability of screening very positively;
however, some participants described being anxious for many
days thinking about smoking and lung cancer during the en-
tire screening process, from the time of being offered the test,
scheduling it, and waiting for the results.

The emotional arousal induced by screening was strongly
influential to some participants. Notably, 3 participants re-
ported having quit smoking for at least 30 days because of
screening. One participant indicated that he quit after being
offered screening because the conversation caused him to think
differently about his health and smoking. One participant who
reported quitting described how suspicious findings pro-
vided motivation for quitting: “I feel I am not going to smoke
any more especially now, knowing they [2 nodules] will grow.”
Other participants described being motivated to consider quit-
ting by results of their tests, although most ultimately com-
mented that now was not a good time to try quitting, said they
could wait to see if the findings on their LDCT scan pro-
gressed, or provided other reasons why they were not likely
to take immediate action to quit.

Screening Perceived as an External Agent
Nearly all participants provided unsolicited descriptions early
in the interviews of prior experiences trying to quit smoking.
The exasperated and hopeless tone about quitting contrasted
strongly with the language used to describe the ease and ef-
fortlessness of screening. These participants described relief
at being able to do something good for their health that their
physician recommended. They described lung cancer screen-
ing as much simpler than other cancer screening tests. One par-
ticipant described the test as “no fuss, no muss.” Although no
participants directly stated that they saw screening as a sub-
stitute for cessation, most were extremely enthusiastic about
how simple the screening process was while earlier in the in-
terview they had spent a significant amount of time recount-
ing the futility of trying to quit smoking.

Reinforced Cognitive Biases About Risk of Lung Cancer
Participants were asked during the interviews to think gener-
ally about their future health and what screening or their
screening results (if available) meant for their future health.
Most participants focused on talking about their future risk of
lung cancer, with only 2 of 37 participants mentioning any other
diseases attributed to smoking. This focus stood out, as many
participants discussed their existing health problems, includ-
ing chronic obstructive pulmonary disease, peripheral artery
disease, prior myocardial infarction, or other conditions, for
which smoking is a risk factor. There was little concern about
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how continuing to smoke would affect existing or future con-
ditions. In probes on this topic, most participants were only
concerned about how smoking contributed to lung cancer.

Misperceptions About Screening and Smoking
We identified 5 groups of themes that emerged related to how
patients described misperceptions about lung cancer screen-
ing and their smoking behaviors (Box 2).

Protection Offered by Screening
Many study participants expressed that offering screening was
a highly valuable service because everyone who undergoes
screening will receive a benefit from it. Although patients were
provided with education about the limited absolute benefit of

screening,20 nearly all participants mentioned the belief that
everyone who is screened will benefit in some way. Several pa-
tients used future-looking phrases to describe how they felt
protected from lung cancer just knowing that a screening pro-
gram is available.

Lung Damage Shown by Screening
We identified a similar theme focusing on beliefs about the in-
dividual benefit current smokers described receiving from
screening. Many participants wanted to undergo screening to
see “how much damage” they had done to their lungs, a theme
that arose both in interviews prior to knowing the LDCT re-
sults as well as interviews after results were known. When
probed about quitting smoking, participants indicated that they

Box 1. Potential Pathways in Which Lung Cancer Screening May Influence Motivation Around Smoking Cessation

Emotional arousal
“I hadn’t quit smoking when I took the test….got me thinking
about lung cancer. As many years as I have been smoking, I could
get cancer or have cancer and not know it right this minute. It kind
of scared me a little bit so I figured I would like to go ahead and
have the screening done so I know.” (Participant self-reported to
have quit smoking for 4 weeks with the aid of lozenges.)

“When I hadn’t taken the test, I never gave much thought about
having cancer or anything else. When I did take the test I looked
back, you know my dad was 84 when he passed away from
cancer, my mother was 59 when she passed away and I got to
thinking…”

“My doctor called me on my cell 2 days later and told me I have 2
nodules on lungs and I need to go back to be checked again in 3
months. She said I should stop smoking right now if smoking so
that my nodules won’t grow…I feel I am not going to smoke any
more especially now, knowing they will grow. My wife encouraged
me to stop smoking when I told her about the results. She was
very patient. She helped me to understand my smoking was
hurting myself and her. She told me she wanted me to be around
for the grandkids.” (Participant self-reported to have quit smoking
for 4 weeks.)

“If I do find out that there is something coming down the line
because of my smoking, maybe it will encourage me to change my
habits.”

“I think [knowing the results] is going to make it easier [to quit],
knowing that I have something wrong going on is going to give me
more incentive to want to quit. It is a lot different than someone
saying this might happen to you and then it actually is happening
to you.”
[When probed about setting a quit date]: “Just my own [quit] date
a few months down the road. I have got my daughter’s wedding
coming up and irons in the fire. I just know I am not going to be
relaxed enough to want to quit.”

“Fortunately, mine came out negative, not to say that it’s going to
stay negative, but for right now I’m a whole lot more comfortable
with life since I’ve taken the test. I assume to think that it’s given
me a whole new perspective on life, I’ve got the chance to do
what’s right, which number one would be to quit smoking,
number two to start exercising a little bit more and try to be a little
bit more healthy about what I eat and how I take care of myself
daily. I definitely think the cancer screening was a good thing. I can
understand all the good reasons that I need to quit smoking, but

then I always fall back on its going to be one of the hardest things
I’ve ever had to do in my life.”

“I’ve seen it too many times…and my mom went through radiation
and my uncles and chemo and everything like that I don’t know if
it would be worth it because I saw them suffer so much and
maybe you are better off not to know. Honestly that is the way I
really feel about it.”

“Making me smoke more cigarettes for one because I am worried
about it.”

Screening provides an external agent in contrast to internal locus
of control

“But it is nice to know that no fuss no muss I can have these tests
done.”

“Two nodules on lungs and I am to go back to be checked again in
3 months…Thought a lot about it after the test. It [quitting] must
be done—time to do it….”
[When probed about taking action]: “I’m happy the nodules were
small, if they are large in 3 months, I will have to act.”

“You want to see if that thing is growing in case it is really
cancerous but like most or some people I guess you made it this
far smoking, you ain’t going to quit just to quit.”

“So it’s easy to me to just have it, because it helps you, it educates
you and it’s no pain, no discomfort, no nothing. It’s a simple
procedure that takes a few minutes.”

“Basically my doctor has been badgering me for years to quit
smoking. He heard of your lung screening test and basically
thought I could benefit from being screened since I met your
criteria. Since I’d like him to stop his badgering of me, I did what he
said. I know he is badgering me for my own good.”

Emphasizes cancer as the main harm of smoking; de-emphasizes
association between smoking and other smoking-related diseases

“It was kind of a relief knowing that it was okay. I do have to go
back in because they found something with blood vessels that
they want to check out further but there were no signs of cancer
so that was lovely.”

“I don’t think it [quitting] makes any difference one way or the
other especially since it is negative right now. I think it is an issue
of the arteries and rest of my body we need to tackle right now.
One of my bypass arteries has a possibility of going bad already
and an aneurysm doesn’t give you much time when it does
happen.”
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knew they needed to quit smoking, but often the intervie-
wees would change the topic, focusing on the value of “catch-
ing [cancer] early.” Several participants brought up the idea that
screening would provide a more precise estimate of their in-
dividual risk of developing cancer.

Identification of Nodules Seen as Early Detection of Cancer
One unexpected theme that emerged from the interviews was
the frequently expressed belief that detection of a nodule meant
that screening was working for the participant. Rather than being
alarmed by identification of a nodule or suspicious findings re-
quiring monitoring with future imaging,28,29 several partici-

pants expressed the belief that identification of the nodule
meant their cancer had been found so early that it was cur-
rently harmless, and that monitoring would tell them when they
needed to start treating it. Several participants indicated that
they were expecting bad news; so when they were told the find-
ings were not urgent and did not require immediate action, they
expressed relief. In interviews conducted after patients had re-
ceived the results of their scan, some participants reported feel-
ing they should be more motivated to quit. However, when asked
in more depth to describe those feelings, several patients de-
scribed a lack of urgency for quitting linked with plans to fol-
low their findings with additional imaging.

Box 2. Misperceptions and Illogical Rationalizations About Screening Reported by Current Smokers Offered Lung Cancer Screening

Screening offers protection for everyone who gets screened
“If every veteran associated with veterans medical, if everyone in
the database in continental US or world could be sent a form letter
about this lung cancer screening, available free of charge, and
would they like to go through the test—I think almost everyone
would do it just for the medical benefits alone.”

“Basically I did it so that if I have an issue they might spot it before
it gets out of hand.”

“They’re just giving you the option to see what’s going on and the
option to possibly stop what’s going on.”

Screening can tell how much damage has been caused individually
by smoking

“What I like best is that I figured I was going to know where I was
standing with my…what damage I had done to my lungs.”

“In our discussion I think we spoke that given that I am a smoker
the screening would be a benefit right now because at least I
would know at what stage…how the smoking…the screening will
indicate where I am at right now in terms of if any signs of cancer
are beginning to develop.”

“Because it came back negative it is a positive part of your body
that 45-50 years of this hasn’t contaminated it.”

“It is more of a relaxing thing that there is a part of my body that I
know is working and looks like it is continuing working fine for the
rest of this year at least.”

“Being able to go through this thing and finding out no huge ab-
normalities or problems going on with my x-ray [sic]. It’s a huge
relief…don’t have to worry about your lungs giving out in the next
couple years.”

“I thought it would be beneficial, prescan for cancer. If I was at risk
and if I did have something, an excellent way to bring it out.”

Identification and monitoring of a lung nodule is evidence that
cancer can be caught early

“What else I can say—yes knowing it is a little gray matter—why not
let’s check it out in 6 months.”

“Like they told me, just because you have the test doesn’t mean
you have anything, but the test will light up if you do have
anything, and it did.”

“They told me they would see me next year at the earliest,
because I believe that’s when your thing [screening] is once a year,
right, to follow the progress. I am just glad I found out what I got
before it gets too bad that they can’t do anything about it….I
didn’t really like it but glad I did find out at an early stage that I
have cancer [sic] .”

“People just keep an eye on it and we’ll do a test in a year to see if
it’s moved around or whatever…”

“They found a very small 5 cm or mm, a small little gray mass. I
wouldn’t worry much about it but let’s schedule another one in
about 6 months…They will tell me when and watch the growth.”

“Nurse called me and told me that it could be cancer but most
likely isn’t because it’s only 5 mm and if it is growing at 9 mm or
bigger then we have worry….They recommend I do it again in a
year, which I have no problem with.”

Screening reduces likelihood of needing cancer treatment
“It is all so new and I am told I don’t have to worry about going to
go in for chemo next week.”

“If it stops the cancer, stops it early in people, that is what it is all
about.”

Verification of belief that smoking doesn’t harm everyone and isn’t
going to harm me personally

“People have been smoking for centuries and a lot of people over
100 have been smoking for over 50 years and they haven’t had
any problems….Maybe I am saying that for myself….Being able to
go through this thing and finding out no huge abnormalities or
problems going on with my x-ray [sic]. It’s a huge relief.”

“I guess she [nurse] kind of tried to [explain the screening results]
because she told me that there was a spot but don’t be nervous
that it’s cancer because it could be many other things and then
she named 3 or 4 other things it could be…an old scar or an
infection or something. Did it end up upsetting me? No; if that’s
what you’re getting at….If I find out I’ve got cancer, I don’t think
there’s any real need to go ahead and stop smoking right now; if
I’ve got it, I’ve got it. I never really gave any thought [to risks of
smoking] because like I said I’m 70 years old and my mother died
at 83 and she smoked all her life and my grandparents all smoked;
all of them died old, no cancer.”

“Once they told me they found a little gray matter, you know as a
smoker that you are very susceptible and that one day it is going
to catch up to you, but like most smokers it’s not going to be me.”

“Well I have been a smoker for years plus I have been working on
trucks my whole working career and I’ve been smoking for years
and years, which from what I hear is not good. Back 40 years ago
the trucks smoked really bad, and I have been breathing stuff my
whole life almost. Anyway obviously didn’t cause me too many
problems plus smoking on top of it. Anyway it was good to know I
didn’t have that issue, yet anyway.”
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Reduced Likelihood of Needing Cancer Treatment
A minor theme that was mentioned by a few participants was
the belief that screening could help them avoid devastating che-
motherapy and other treatments experienced by relatives who
received a diagnosis of cancer. These participants described
beliefs that screening by itself could cure cancer if the cancer
was found early enough. Descriptions of family members go-
ing through cancer treatment were very detailed, with sev-
eral participants expressing interest in screening to avoid need-
ing similar treatment.

Belief of Lack of Personal Harm From Smoking
Several participants voluntarily relayed stories about relatives
or individuals they knew who smoked heavily all their lives and
lived to be very old or died of something other than lung can-
cer. These stories were often prompted by probes about why
they were interested in screening or what they thought their
screening results meant for their health. Although partici-
pants did not explicitly state that their cancer-free results were
proof that they were among these lucky individuals, this theme
was tightly woven into their narratives about what the screen-
ing results meant to them. Interestingly, even participants who
were identified with nodule findings described feeling that their
smoking had not yet harmed them because they were not told
they have a cancer diagnosis.

Discussion
These interviews summarize some of the first experiences of
current smokers’ reactions to lung cancer screening as part of
routine care. They also highlight several important points that
health care professionals and health systems should con-
sider in the efforts to broadly implement lung cancer screen-
ing. The topic of lung cancer triggers many emotions among
current smokers, and nearly every participant described mis-
perceptions about smoking that were exacerbated by screen-
ing. The finding that 3 of 37 participants reported they had quit
smoking for at least 30 days is encouraging, suggesting that
screening can lead to a change in behavior.

Our finding that current smokers attach exaggerated per-
sonal benefits to lung cancer screening results has not been
noted, to our knowledge, in studies among screening trial par-
ticipants. Park and colleagues10 conducted qualitative inter-
views with current smokers from the NLST, highlighting a lack
of emotional effect of screening results, and did not report that
screening appeared to instill trial participants with a feeling
of protection from the harms of smoking. An important dif-
ference is that Park and colleagues interviewed participants 1
year or more after undergoing screening; thus, recall bias may
be one reason for the difference in the emotional reactions they
observed compared with reactions seen in our participants. In
addition, participants in the NLST were more educated, vol-
untarily enrolled in a trial, and their expectations may be dif-
ferent compared with those of patients offered a service by their
primary care physician that now has demonstrated efficacy.

Our results highlight evidence from other areas of risk com-
munication that find patients are highly affective in how they

process medical risk information, with behaviors driven more
by emotions than by factual information.30 How best to use
screening to motivate smokers to quit rather than perpetuat-
ing and increasing misperceptions about smoking is not known.
We recommend that health care professionals deemphasize
clinical aspects of screening results (eg, nodule size) and focus
on emotional reactions smokers have to undergoing screen-
ing. Rather than confront such cognitive biases directly, which
is likely to be ineffective or even strengthen such biases,31,32 we
propose that health care professionals use the opportunity of
screening to engage smokers who are reluctant to quit in a
broader discussion around personal risks of smoking (includ-
ing, but not limited to, lung cancer), benefits of quitting, and
barriers to cessation.24 It is not surprising that current smokers
hold misperceptions about their susceptibility to the harms of
tobacco. However, we must acknowledge that these beliefs can
be reinforced and potentially exacerbated by screening. Our find-
ing that cancer-free screening test results were consistently per-
ceived by current smokers as support for the belief they have
avoided the harms of smoking may indicate that it will be chal-
lenging to dissuade patients of such misperceptions.

The lack of concern when a nodule or other abnormal find-
ing was detected by screening contrasts with reports from pa-
tients with incidental nodules detected on diagnostic imaging,
where patients have reported being surprised and
distressed.29,33,34 This response may be owing to patients en-
tering into the screening process looking for (and sometimes
even expecting) abnormalities, and are relieved that they are
not told they have cancer. Expectations are clearly important
and have implications for using screening results as a teach-
able moment for cessation counseling.7-11

This study has both strengths and limitations. The qualita-
tive nature of the study provides rich descriptions of study par-
ticipants and their potential motivations regarding cessation but
does not allow us to quantify how screening will affect quit rates
or generalize to broad populations. Our participation rate was
19.9%, which is appropriate for a qualitative study35; however,
those who participated may have been more positive toward
screening. Although we did not observe differences between
participants and those who declined in demographic variables
and other factors including pack-years, there may be differ-
ences in other factors such as trust in health care profession-
als. Study themes were present across all demographic groups;
however, despite purposive sampling of women and nonwhite
patients, these groups remained underrepresented, preclud-
ing subgroup analyses. The number of participants identified
with abnormal screening results in our sample (18 of 30 [60%])
was higher than in the NLST, which only reported positive nod-
ule findings. Community studies have reported that between
16% and 73% of patients will have some type of abnormal find-
ing on initial screening LDCTs.36-39

Conclusions
Offering lung cancer screening to current smokers triggers
many strong emotions. Health care professionals should be
aware that many patients will overestimate the value of screen-
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ing and that patients will work to interpret the findings in a way
that reinforces cognitive biases about their smoking behav-
ior. We need to develop messages to address misperceptions,
especially because many long-term smokers are undergoing
screening looking for evidence that smoking has not harmed

them or are hoping screening will protect them from future can-
cer risks. We should also carefully monitor smoking cessa-
tion rates as screening is implemented, because these cogni-
tive biases may not be able to be eliminated and lower cessation
rates may be an unavoidable harm of screening.
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Invited Commentary

LESS IS MORE

The Psychological Effects of Lung Cancer Screening
on Heavy Smokers
Another Reason for Concern
Russell P. Harris, MD, MPH

In August 2011, the National Lung Screening Trial (NLST) in-
vestigators published their results: screening with low-dose
computed tomography (LDCT) reduces mortality from lung
cancer among heavy smokers.1 For some, these results were

evidence enough to begin
LDCT screening programs.
Others2 more closely exam-
ined the total evidence about

the value of lung cancer screening, that is, the extent to which
the benefits justify the harms and costs.3

One of the important analyses in this effort used NLST
data to assess cost-effectiveness.4 This analysis found that
screening heavy smokers has an incremental cost-
effectiveness ratio (ICER) of $81 000 per quality-adjusted
life-year (QALY), with a wide 95% CI ($52 000-$186 000) and
marked variation among subgroups. For example, a sub-
group analysis showed that the ICER for people with a his-
tory of heavy smoking (at least 30 pack-years) who were
currently smoking was $43 000 per QALY; for those who
had previously stopped smoking, the ICER was $615 000 per
QALY. This analysis involved 2 critical assumptions about
the psychological effects of screening on heavy smokers:
that the cascade of screening leads to few psychological
harms and that screening has no effect on smoking behav-

ior. The qualitative study by Zeliadt et al5 in this issue of
JAMA Internal Medicine should prompt us to revisit these 2
assumptions.

Although many acknowledge the potential psychological
effects of lung cancer screening,6 we have little useful evi-
dence to help determine the frequency and burden of the
potential psychological harms of lung cancer screening. The
critical question that needs to be answered is what are the
short- and longer-term psychological effects of offering LDCT
screening as a proven program to heavy smokers, compared
with not offering screening? Studies that compare screened vs
nonscreened groups within randomized clinical trials do not
address this question because participation in the trial itself
has psychological effects and participants usually differ from
community nonparticipants in important ways. Studies that
compare false-positive with negative screening results do not
help us answer the critical question. Studies that do not use
sensitive condition-specific measurement instruments are un-
likely to detect the types of psychological effects that may re-
sult from screening.

This issue is where the qualitative analysis by Zeliadt et al5

is helpful. The investigators use a more sensitive qualitative
approach to gain a richer understanding of the association be-
tween screening and heavy smokers’ sense of their health. It
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