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safety summary reports [in French].
Available at: http://www.securite-
routiere.gouv.fr/la-securite-routiere/l-
observatoire-national-interministeriel-
de-la-securite-routiere. Accessed May 13,
2017.

5.Harris J, BrethertonM,Gallagher J. Tips
and trends in transportation. Traffic En-
gineering Council TENC Update, 2007;
13:6. Available at: http://library.ite.org/
pub/e1cddbe9-2354-d714-5151-
8bf76eb92f74. Accessed May 13, 2017.

6. Could a seat belt have saved Diana?
CNN. September 5, 1997. Available at:
http://www.cnn.com/WORLD/
9709/05/crash.analysis. Accessed May
13, 2017.

7. Swaine J. Diana death shows danger of
not wearing seatbelt, says minister. The
Telegraph. November 2, 2008. Available
at: http://www.telegraph.co.uk/
motoring/3366772/Diana-death-shows-
danger-of-not-wearing-seatbelt-says-
minister.html. Accessed May 13, 2017.

8. Commission for Global Road Safety.
Make Roads Safe: A New Priority for Sus-
tainable Development. Geneva, Switzerland:
World Health Organization; 2007. Avail-
able at: http://www.who.int/
management/programme/health_
promotion/MakeRoadsSafe.pdf. Accessed
May 13, 2017.

9. Dann S, Dann S. The appropriateness
and value of using Princess Diana’s image
in road safety seat belt campaigns. In:
Payne G, ed. An Era of Celebrity and
Spectacle: The Global Rhetorical Phenomenon
of the Death of Diana, Princess of Wales.
Boston,MA:Center for Ethics in Political
and Health Communication; 2000:
298–315.

10. Redelmeier DA. The fallacy of
interpreting deaths and driving distances.
Med Decis Making. 2014;34(8):940–943.

11. Federal Bureau of Investigation.
Crime in the United States 2014.
Available at: https://ucr.fbi.gov/
crime-in-the-u.s/2014/crime-in-the-
u.s.-2014/tables/table-29. Accessed
May 13, 2017.
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Underuse of Chest Radiography
Versus Computed Tomography for
Lung Cancer Screening

For the past three decades,
nearly half of all new lung
cancer cases each year were
metastatic at diagnosis (e.g.,
57% of incident lung cancers
were stage IV between 2006
and 2013).1 Stage at diagnosis
has consistently weighed
heavily toward advanced dis-
ease, in part, because chest
x-ray and sputum cytology
are ineffective screening mo-
dalities.2 In 2011, the National
Lung Screening Trial con-
cluded that adherence to
a protocol of annual compu-
ted tomography (CT) lung
cancer screening and
follow-up reduced lung cancer
mortality by 20% more
compared with chest x-ray
screening.3

A recent population-based
study identified a key problem
in achieving the promise of
CT screening observed in
the trial setting to everyday
practice.4 The prevalence of CT
screening within the past year

among eligible adults in the
United States has remained
virtually stagnant over time:
3.3% in 2010 and 3.9% in 2015.4

We identify a second key
problem: cigarette smokers
continue to receive chest x-ray
screening rather than CT
screening, despite clinical
recommendations against
the former and in favor
of the latter.

CONTEMPORARY
LUNG CANCER
SCREENING RATES

We used data from the 2015
National Health Interview Sur-
vey, Cancer Control Supplement
(NHIS CCS) and calculated
across levels of risk of lung cancer
the prevalence of (1) chest x-ray
lung cancer screening within the
past year (“Were any of the chest
x-rays you had in the last 12
months done to check for lung
cancer rather than for some other

reason?”), (2) CT lung cancer
screening within the past year
(“When did you have your most
recent CT or CAT scan of your
chest area to check or screen for
lung cancer?”), and (3) inten-
tion to receive CT lung cancer
screening within the next year
(“less than a year from now” or
“one year from now” to survey
question “When do you expect
to have your next CT scan of
your chest area to check or screen
for lung cancer?”). We estimated
the risk of lung cancer by ap-
plying the Tammemägi et al.5

risk estimation model that in-
corporates sociodemographic
and smoking-related risk factors,
comorbidities, and cancer history
among the 13 201 ever cigarette
smokers sampled in the 2015
NHIS CCS. We also calculated
the prevalence of these three
outcomes among adults eligible
for CT lung cancer screening
based on Centers for Medicare
and Medicaid Services (CMS)
criteria.6

We found several concerning
results. First, within the past year,
the prevalence of chest x-ray
screeningwas significantly higher
than the corresponding preva-
lence of CT screening across
nearly all risk quintiles and among
CMS-eligible adults (Figure 1).
For example, among ever
smokers in the highest quintile of
risk, the prevalence of chest x-ray
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screeningwithin the past yearwas
8.1% (95% confidence interval
[CI] = 6.6%, 9.6%) compared
with 5.5% (95% CI= 4.2%,
6.9%) for CT screening within
the past year. Second, only six of
every 10 (59.7%) adult smokers
who received CT screening
within the past year intended to
receive CT screening within the
next year. Third, adult smokers
were more—not less—likely
to have received chest x-ray
screening within the past year
with greater health care use: 0.8%
(95% CI= 0.2%, 1.4%) for adults
with no physician visits in the
past 12 months, 1.8% (95%
CI= 1.3%, 2.3%) for adults with
one to two visits, and 5.2% (95%
CI= 4.4%, 6.0%) for adults with
three or more visits.

Encouragingly, we found
that CT screening within the
past year and intention to receive
CT screening in the next year

both increased for adult smokers
with several key clinical risk
factors, including chronic ob-
structive pulmonary disease
(COPD), personal history of
cancer, and family history of
lung cancer. For example, the
odds of CT screening within the
past year were higher for adult
smokers with COPD than for
those without COPD (adjusted
odds ratio [AOR]= 2.5; 95%
CI= 1.5, 4.1; Table A, available
as a supplement to the online
version of this article at http://
www.ajph.org).

Screening Practices vs
Clinical Evidence

The prevalence of chest x-ray
screeningmay be higher than that
of CT screening because of gaps
in physicians’ knowledge about
screening guidelines and the
potential benefits of screening.7–9

Physicians may not be abreast on

the latest guidelines about lung
cancer screening because of the
sheer volume of clinical practice
guidelines. Moreover, physicians
may not view clinical practice
guidelines as trustworthy because
the vast majority of guidelines fail
to adhere to most standards
set forth by the Institute of
Medicine.10

Physicians may continue to
use chest x-rays to screen for lung
cancer because of the decades-
long practice of screening for
cancer with this modality.11

Physicians also may continue this
practice because of the legacy
of chest x-ray screening from
the Mayo Lung Project trial
(1971–1983) and the Prostate,
Lung, Colorectal and Ovarian
(PLCO) Cancer Screening Trial
(1993–2001). The Mayo trial
found no significant short- or
long-term reduction in the lung
cancer mortality rate between the

intervention (chest x-ray and spu-
tumcytologyevery fourmonths for
six years) and the usual-care arm
(recommendation at beginning of
trial to obtain an annual chest x-ray
and sputum cytology).12 Similarly,
the PLCO trial found that chest
x-ray screening did not reduce lung
cancer mortality between the in-
tervention (annual chest x-ray for
four years) and theusual-care arms.2

However, physicians still may be-
lieve that chest x-ray affords their
patients some clinical benefit be-
cause the Mayo trial found that
participants in the intervention arm
experienced longer survival, and
both trials found an increased rate of
earlier detection. A trial of primary
care physicians found a systematic
bias wherein they mistakenly
interpreted improved survival and
earlier detection as sufficient evi-
dence to conclude that a cancer
screening test was effective.13

A commission bias, pervasive
in the culture of medicine, also
may lead physicians to screen
with chest x-ray—despite its
lack of proven efficacy—rather
than to do nothing at all, espe-
cially for patients at high risk for
lung cancer.14 For example, we
found that the odds of chest
x-ray screening within the past
year were higher for adults with
COPD than for those without
COPD (AOR=2.2; 95%
CI = 1.5, 3.3; Appendix A).

Obstacles and
Opportunities

We can simultaneously in-
crease the rate of CT screening
and decrease the rate of chest
x-ray screening for lung cancer
through several health care
system–level changes and pa-
tient engagement. Currently,
unlike breast, cervical, and co-
lorectal cancer screening, CT
screening for lung cancer is
not a CMS quality measure or
a Healthcare Effectiveness Data
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and Information Set measure.
Adding CT lung cancer screening
to these quality measures may in-
centivize health care systems to
offer CT screening to patients at
high risk for lung cancer. Elec-
tronic health records also could
report smoking history in pack-
years, which would enable
clinicians to focus time- and
resource-intensive screening for
patients most at risk.15 In addition,
medical societies and lung cancer
advocacy groups should develop
educational programs for health
care providers around the evidence
base, clinical guidelines, potential
harms (e.g., false-positive CT
screening results), cost, and
reimbursement requirements of
CT screening.

System-level improvements
alone may not increase CT
screening. Smokers may not seek
screening because they un-
derestimate their risk of lung
cancer and do not necessarily
believe that earlier detection of
lung cancer improves survival.16

Public health awareness cam-
paigns could reduce misinforma-
tion,misperception, and reluctance
about CT screening. Additionally,
telephone-based support deliv-
ered by trained staff increases the
rate of screening for breast, cervical,
and colorectal cancer and is

cost-effective. A similar program
could help adult smokers over-
come barriers to receive CT
screening, and ensure adherence
to an annual screening regimen
and timely follow-up visits for
positive screening results.
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