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Lung cancer is the leading cause 
of cancer-related deaths in the 
United States. In 2012, an esti-

mated 226,160 were diagnosed with 
lung cancer, and 160,340 died from 
the disease.1 Most lung cancers are 
not discovered until there are notice-
able symptoms of the disease, and 
those diagnosed with late-stage lung 
cancer have a dismal 5-year surviv-
al despite aggressive multimodality 

therapy.2 Therefore, effective screen-
ing modalities are needed. In 2004, 
the US Preventive Services Task 
Force (USPSTF) reported that avail-
able evidence was insufficient to rec-
ommend any screening strategy for 
lung cancer.3  

However, recent studies have re-
ported favorable data for low dose 
computerized tomography (CT) scan 
on asymptomatic individuals for lung 

cancer screening. In 2006, a non-ran-
domized trial was published that 
suggested that CT scan screening 
can decrease lung cancer mortality.4 

Approximately 85% of the patients 
were diagnosed with stage 1 lung 
cancer, with an estimated 10-year 
survival rate of 88%. The National 
Lung Screening Trial (NLST) has 
also recently reported a 20% reduc-
tion in mortality among participants 
who received a CT scan screening 
when compared to participants who 
received chest X ray screenings.5 Re-
cently, the American Cancer Society 
(ACS) published initial recommenda-
tion stating that physicians discuss 
lung cancer screening options with 
asymptomatic persons with a his-
tory of smoking aged 55 years to 74 
years, who have at least a 30-pack-
year smoking history and who cur-
rently smoke or have quit within the 
past 15 years.6

While these findings represent a 
substantial achievement in efforts to 
decrease the burden of lung cancer, 
there is a concern among care pro-
viders that effective screening may 
decrease the willingness of smok-
ers to quit.7,8 Previous studies that 
have evaluated smoking cessation 
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BACKGROUND AND OBJECTIVES: Emphasizing the risk of lung 
cancer can encourage smoking cessation; however, computerized 
tomography (CT) scans reduced lung cancer mortality in a recent 
randomized screening trial. We postulated that awareness of lung 
cancer screening test will negatively impact smoking cessation 
behavior. 

METHODS: We identified 7,141 respondents who answered 
questions concerning their smoking-related behavior in the 2007 
Health Information National Trends Survey (HINTS). We used sur-
vey weights in all analyses and used logistic regression models to 
assess the association of smoking status with awareness of lung 
cancer screening tests and evaluated smoking cessation behaviors. 

RESULTS: Overall, 2,183 (27.6%) of respondents had heard of a 
lung cancer screening test (26.9% among never smokers, 29.6% 
among former smokers, and 27.1% among current smokers). 
Smoking status was not associated with awareness of lung can-
cer screening tests. Among current smokers, awareness of lung 
cancer screening had no effect on quit attempts in the previous 12 
months (OR=1.14, 95% CI=0.68–1.91) and consideration to quit 
in the next 6 months (OR=1.08; 95% CI=0.69–1.67).   

CONCLUSIONS: Smoking cessation should be recommended for 
all current smokers, and those with a history of smoking should 
be informed about lung cancer screening with CT scan.

(Fam Med 2014;46(10):770-5.)
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activities as related to screening for 
the complications that are attribut-
able to smoking have largely been 
among patients participating in clini-
cal trials.9-11 No previous study has 
evaluated smoking cessation behav-
ior among the general population. In 
the present study, we used the 2007 
Health Information National Trends 
Survey (HINTS) to assess the aware-
ness of lung cancer screening among 
adults in the United States and ex-
amined whether smoking-cessation 
behavior differs with the knowledge 
of lung cancer screening among cur-
rent smokers. 

Methods
The 2007 HINTS was conducted 
by the National Cancer Institute 
(NCI), and it evaluated health per-
ceptions and behaviors among US 
adults. Details of the survey were 
published at http://hints.cancer.gov. 
For the present study, we obtained 
approval for exemption from How-
ard University Institutional Review 
Board and downloaded the data from 
the HINTS web site. A total of 7,674 
respondents completed the survey: 
3,582 by mail and 4,092 by tele-
phone. There was no difference in 
the two modes of the survey with re-
spect to our analysis (P=0.83), there-
fore we used the combined dataset 
for the current study. 

Exposure and Outcome  
Assessment
In total, we included 7,141 respon-
dents who answered questions re-
garding their smoking-related 
behaviors and awareness of a lung 
cancer screening test. Our main 
exposure is the smoking status of 
respondents, and our outcomes of in-
terest were their responses to ques-
tions regarding their beliefs about 
cancer and smoking-related behav-
iors. We categorized respondents by 
smoking status into never, former, 
and current smokers. Respondents 
were asked to agree or disagree to 
a series of statements, including 
“Cancer is most often caused by a 
person’s behavior or lifestyle,” “Peo-
ple can tell they might have cancer 

before they are diagnosed,” “There’s 
not much you can do to lower your 
chances of getting cancer,” “How like-
ly do you think it is that you will get 
cancer in the future?,” “How often 
do you worry about getting cancer?” 
and “Getting checked regularly for 
cancer helps find cancer when it’s 
easy to treat.” 

Further, current smokers were 
asked “In the past 12 months, have 
you tried to quit smoking complete-
ly?” “Are you seriously considering 
quitting in the next 6 months?” and 
“Before being contacted for this sur-
vey (and regardless of whether or 
not you smoke), have you ever heard 
of telephone quitlines such as a toll-
free number to call for help in quit-
ting smoking?” Respondents were 
also asked “Have you heard of tests 
to find lung cancer before the can-
cer creates noticeable problems?” 
They were also asked to mention 
the screening tests that they have 
heard of. 

Statistical Analyses
We compared the demographic 
characteristics of the respondents 
by their smoking status using the 
“svy: tab” function and used logis-
tic regression models with survey 
weights to evaluate the association 
of smoking status with lung cancer 
screening awareness. We also evalu-
ated smoking cessation-related be-
havior. We used survey weights in 
all analyses, and variance estima-
tions were performed using Taylor 
Series Linearization to account for 
the complex survey design. Our fi-
nal models included age, sex, race, 
education, income, and marital sta-
tus. We calculated odds ratios (OR) 
and 95% confidence intervals (CI). 
All analyses were performed with 
STATA statistical software version 
11.2 (College Station, TX).

Results
Current smokers were younger, more 
likely to be black, and have lower 
educational attainment and socio-
economic status (Table 1). By smok-
ing status, there were no differences 
in the belief that those with cancer 

know that they have cancer before 
they receive a diagnosis (P=.184), 
but current smokers were less like-
ly to disagree that there isn’t much 
you can do to lower your chances of 
getting cancer when compared to 
former smokers or never smokers 
(Table 2).

Overall, 2,183 (27.6%) of respon-
dents had heard of a lung cancer 
screening test (26.9% never smokers, 
29.6% former smokers, and 27.1% 
current smokers). When compared 
to never smokers, there was no sta-
tistical difference in awareness of 
lung cancer screening by smoking 
status: (OR=0.93, 95% CI=0.75–1.16) 
for former smokers and (OR=1.09, 
95% CI=0.87–1.38) for current smok-
ers. The most common tests that the 
respondents had heard of were chest 
X ray (n=1,399 (64.4%), CT scan (n= 
124 (5.7%), and lung biopsy (n=49 
(2.3%). Among current smokers, 
awareness of lung cancer screening 
was not associated with smoking ces-
sation behaviors in terms of knowl-
edge of quitlines, having attempted 
smoking cessation in the previous 12 
months, or planning to quit in the 
future 6 months (Table 3).

Discussion
We evaluated the awareness of lung 
cancer screening tests among a rep-
resentative sample of US adults 
and examined the association of 
this awareness with smoking cessa-
tion behavior among current smok-
ers. We found that respondents with 
history of smoking (former and cur-
rent smokers) were more concerned 
that they could develop cancer in the 
future but were as unaware of the 
potential for lung cancer screening 
as never smokers. However, knowl-
edge of lung cancer screening did 
not affect smoking cessation behav-
ior of current smokers. Therefore, our 
study provided some assurance that 
lung cancer screening may not ad-
versely affect smoking cessation, but 
it underscores the need for primary 
care providers to encourage smok-
ers to quit. Primary care providers 
should also educate persons with a 
history of smoking of the potential 
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for lung cancer screening with CT 
scan to reduce the risk of death from 
the disease.

We are not aware of any study 
that has evaluated whether the 
knowledge of lung cancer screening 
affects smoking cessation behavior 
in the general population for a di-
rect comparison to our study. How-
ever, lung cancer screening may even 

present a teachable moment to im-
prove smoking cessation as suggest-
ed in the Dutch-Belgian lung cancer 
screening trial (NELSON).12 In that 
study, the authors reported that 
16.6% of participants quit smoking, 
which is much higher that the esti-
mated 3%–7% in the general popu-
lation but did not differ between the 
screened and control group (14.5% 

versus 19.1%) in the intention to 
treat analysis. A similar result was 
noted in the trial that evaluated 
the effect of screening for carot-
id plaques on smoking cessation.13 
The authors reported high smoking 
cessation rates, but this did not dif-
fer between the screened and control 
group (24.9% versus 22.1%, P=.45). 
It is noteworthy that all participants 

Table 1: Characteristics of Respondents by Smoking Status

Characteristics

Non-Smokers 

n=3,723 (52.8%)

Former Smokers

n=2,181 (25.4%)

Current Smokers

n=1,237 (21.8%) P Value

Age, years (%) <.001

18–34 679 (35.8) 140 (17.2) 240 (36.8)

35–49 1,012 (30.6) 368 (27.3) 359 (33.5)

50–64 1,085 (19.6) 809 (32.3) 447 (22.5)

65–74 483 (6.5) 466 (13.9) 148 (5.4)

75 and older 464 (7.6) 398 (12.9) 43 (2.0)

Sex, n (%) <.001

Male 1,238 (43.7) 1,035 (55.5) 503 (52.8)

Female 2,485 (56.3) 1,146 (44.5) 734 (47.2)

Marital status, n (%) <.001

Single 1,428 (45.3) 793 (43.1) 618 (52.7)

Married 2,239 (56.5) 1,367 (65.9) 591 (47.3)

Race, n (%) <.001

Non-Hispanic white 2,613 (65.5) 1,782 (78.2) 886 (69.9)

Non-Hispanic black 359 (12.3) 148 (8.2) 138 (12.3)

Hispanic 378 (14.2) 118 (9.7) 96 (13.0)

Other 250 (8.0) 74 (3.9) 77 (4.9)

Education, n (%) <.001

Less than high school 239 (11.7) 195 (14.8) 152 (17.3)

High school 825 (25.0) 527 (26.1) 375 (30.7)

Some college 1,007 (33.7) 683 (35.1) 422 (37.5)

College graduate 1,540 (29.7) 758 (24.0) 265 (14.6)

Annual household income, n (%) <.001

 Less than $20,000 498 (16.8) 258 (16.0) 313 (30.0)

 $20,000–34,999 502 (15.6) 309 (16.3) 204 (19.3)

 $35,000–49,999 388 (13.4) 295 (15.0) 163 (14.3)

 $50,000–74,999 605 (19.3) 374 (20.9) 196 (17.0)

 $75,000 and more 1,163 (35.0) 625 (31.8) 220 (19.5)

Health care coverage, n (%) <.001

No 391 (16.1) 162 (12.9) 255 (27.7)

Yes 3,278 (84.9) 1,993 (87.1) 965 (72.3)

 
Estimated population size = 210,862,969; all percentages are weighted.
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in these studies received smoking 
cessation counseling.

Many patients may not have suf-
ficient knowledge about the possi-
bility of lung cancer screening and, 
therefore, would not ask their pri-
mary care physicians regarding it. 
Approximately two thirds of prima-
ry care physicians were more likely 
to recommend lung cancer screen-
ing for their high-risk patients,14 

but one out of every three primary 
care doctors in the survey reported 
that they were not asked about lung 
cancer screening by any patient in 
the previous 12 months.15 We rec-
ommend that care providers should 
counsel their patients who smoke to 
quit and inform those with history of 

smoking about the potential for CT 
scan screening for lung cancer. 

There are many notable strengths 
of our study. HINTS is a nationally 
representative survey of US adults; 
it was conducted with dual mode 
(phone and mail) in the two most 
common languages (English and 
Spanish) and, therefore, ensured 
a broader reach of the population. 
We also included a large number of 
adult respondents. Our study also 
has some limitations. While a large 
number of participants were includ-
ed, and the HINTS survey was com-
prehensive, there may still be some 
residual volunteer effect. Those with 
lower reading skills would be less 
likely to fill out the mailed survey 

and would therefore be less like-
ly to be included as a participant. 
The HINTS investigators mitigated 
this challenge by interviewing par-
ticipants in the mailed survey com-
ponent with lower reading skills. 
Further, the data for this study was 
collected before the National Lung 
Screening Trial was completed. We 
estimate that the publicity associ-
ated with the publication of the tri-
al may increase awareness of CT 
screening more than reported in 
our study.

While our study investigated 
the extent of the public knowledge 
regarding a possible lung cancer 
screening test, we also acknowledge 
the possible harms that can arise 

Table 2: Health Beliefs of Respondents by Smoking Status

Health Beliefs 

Never Smoker

n (%)

Current Smoker

n (%)

Former Smoker

n (%) P Value

Cancer is most often caused by behavior or 
lifestyle

.01

Disagree 1,928 (22.3) 583 (48.6) 1,091 (43.3)

Agree 1,716 (47.7) 583 (51.4) 1,049 (54.7)

People can tell if they have cancer before they 
are diagnosed 

 .184

Disagree 1,694 (47.8) 583 (51.4) 1,055 (49.3)

Agree 1,874 (52.2) 607 (48.6) 1,046 (50.7)

There isn’t much you can do to lower your 
chances of getting cancer

.011

Disagree 2,711 (70.7) 869 (76.5) 1,658 (71.0)

Agree 945 (29.3) 338 (23.5) 469 (29.0)

How likely do  you think it is that you will get 
cancer in the future?

<.001

Low 1,633 (46.8) 307 (38.6) 802 (23.9)

Moderate 1,374 (39.4) 534 (42.4) 857 (47.3)

High 535 (13.8) 352 (19.0) 422 (28.8)

How often do you worry about getting cancer? <.001

Rarely 1,878 (53.3) 499 (49.6) 1,110 (37.7)

Sometimes 1,436 (37.1) 542 (39.5) 845 (46.9)

Often 358 (9.6) 179 (10.9) 198 (15.4)

Getting checked regularly for cancer helps find 
cancer when it’s easy to treat 

<.001

 Disagree 161 (47.8) 86 (51.4) 98 (49.3)

 Agree 3,501 (52.2) 1,130 (48.6) 2,052 (50.7)

 
Estimated population size = 210,862,969; all percentages are weighted
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from any cancer screening test. A 
false-positive test result may sub-
ject the patient to more imaging, as 
well as biopsies and possible sur-
gery. The benefits versus risks of 
radiation exposure for patients who 
are at the highest risk for lung can-
cer must also be further addressed 
over the long-term.16,17 There have 
also been numerous studies exam-
ining the psychosocial harms from 
a false-positive mammography,18,19 

and it is reasonable to suspect that a 
false-positive screening test for lung 
cancer may cause similar stress for 
patients. 

In conclusion, primary care pro-
viders should continue to encour-
age their patients to quit smoking20 

and educate them about lung cancer 
screening with CT scan in order to 
reduce the burden from this deadly 
but largely preventable disease.
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