Lung Cancer Screening Practices of
Primary Care Physicians: Results From
a National Survey
Carrie N. Klabunde, PhD1
Pamela M. Marcus, PhD1
Paul K. J. Han, MD, MA, MPH2
Thomas B. Richards, MD3
Sally W. Vernon, PhD4
Gigi Yuan, MS5
Gerard A. Silvestri, MD, MS6
1

Applied Research Program, Division of Cancer Control and Population Sciences, National
Cancer Institute, Bethesda, Maryland

2

Center for Outcomes Research and Evaluation, Maine Medical Center, Portland, Maine
3

Division of Cancer Prevention and Control, Centers for Disease Control and Prevention, Atlanta, Georgia
4

Division of Health Promotion and Behavioral Sciences, University of Texas School
of Public Health, Houston, Texas

5

Information Management Services, Inc,
Silver Spring, Maryland

6

Division of Pulmonary and Critical Care
Medicine, Medical University of South
Carolina, Charleston, South Carolina

ABSTRACT
PURPOSE Although current practice guidelines do not recommend screening

asymptomatic patients for lung cancer, physicians may still order lung cancer screening tests. No recent national survey of health care professionals has
focused on lung cancer screening. In this study, we examined the lung cancer
screening practices of US primary care physicians and characteristics of those
who order lung cancer screening tests.
METHODS We conducted a nationally representative survey of practicing primary

care physicians in 2006-2007. Mailed questionnaires assessed the physicians’
knowledge of lung cancer screening guidelines, beliefs about the effectiveness of
screening tests, and ordering of screening chest radiograph, low-dose spiral computed tomography, or sputum cytology in the past 12 months. Clinical vignettes
were used to assess the physicians’ intentions to screen asymptomatic 50-year-old
patients with varying smoking histories for lung cancer.
RESULTS A total of 962 family physicians, general practitioners, and general
internists completed questionnaires (cooperation rate = 76.8%). Overall, 38%
had ordered no lung cancer screening tests; 55% had ordered chest radiograph,
22% low-dose spiral computed tomography, and less than 5% sputum cytology.
In multivariate modeling, physicians were more likely to have ordered lung cancer screening tests if they believed that expert groups recommend lung cancer
screening or that screening tests are effective; if they would recommend screening for asymptomatic patients, including patients without substantial smoking
exposure; and if their patients had asked them about screening.
CONCLUSIONS Primary care physicians in the United States frequently order lung

cancer screening tests for asymptomatic patients, even though expert groups do
not recommend it. Primary care physicians and patients need more information
about lung cancer screening’s evidence base, guidelines, potential harms, and
costs to avert inappropriate ordering.
Ann Fam Med 2012;10:102-110. doi:10.1370/afm.1340.
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L

ung cancer is the leading cause of cancer death in the United
States,1,2 with a 5-year survival rate (16%) that is substantially lower
than that for other common cancers.3 Despite periodic debate about
the utility of screening patients for lung cancer,4-7 no randomized controlled trial has demonstrated that screening with chest radiograph or sputum cytology reduces mortality from lung cancer.8-11 In the United States,
a large, randomized controlled trial comparing chest radiograph vs usual
care has completed accrual; results assessing impact on lung cancer mortality are expected in late 2015.10 A second large, randomized controlled trial
comparing low-dose spiral computed tomography (LDCT) vs chest radiograph in current and former heavy cigarette smokers, the National Lung
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Screening Trial (NLST), was halted in October 2010
after observation of a 20% reduction in lung cancer
mortality in the LDCT group.11,12 To date, because of
a lack of evidence from rigorous studies, major expert
groups have not recommended screening asymptomatic individuals, even those with heavy or long-term
smoking histories, for lung cancer.13-15 Whether expert
groups will modify their lung cancer screening guidelines based on NLST results is at present unknown.
Past practice patterns raise concerns that NLST
results may prompt overuse of lung cancer screening
among average-risk patients. Despite the lack of strong
evidence and guideline recommendations, prior studies
have shown that many primary care physicians order
chest radiographs to screen patients for lung cancer.16-19
In the US health care system (which is decentralized),
LDCT and other radiologic screening tests are widely
available and increasingly marketed, and patients can
obtain them through self-referral.20,21 Because primary
care physicians are many patients’ initial point of contact with the health care system and coordinators of
preventive care, they may have a role in ordering lung
cancer screening tests or interpreting their results;
however, national data on these physicians’ knowledge,
beliefs, and practices regarding lung cancer screening
are sparse and out of date. Four national surveys conducted during the 1980s asked primary care physicians
about their use of or recommendations for lung cancer
screening with chest radiograph; results showed that up
to 45% ordered or recommended it.16,17,22,23 No recent
national survey of health care professionals has focused
on lung cancer screening, nor has any assessed the use
of other tests that have been considered for lung cancer
early detection, such as sputum cytology and LDCT.
The National Cancer Institute (NCI) addressed this
gap by sponsoring the National Survey of Primary Care
Physicians’ Recommendations & Practices for Breast,
Cervical, Colorectal, & Lung Cancer Screening.24 We
previously used data from this survey to assess primary care physicians’ knowledge and beliefs related
to screening asymptomatic patients for lung cancer.25
In the present study, we use the data to examine US
primary care physicians’ self-reported lung cancer
screening practices, including characteristics of those
physicians who order lung cancer screening tests.

METHODS
Survey Methods and Study Cohort
We surveyed a nationally representative sample of
primary care physicians between September 2006 and
May 2007, using the American Medical Association’s
Physician Masterﬁle as the sampling frame. Eligible
respondents were nonfederal, ofﬁce-based family phyA NNALS O F FAMILY MED ICINE
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sicians, general practitioners, general internists, and
obstetricians-gynecologists aged 75 years or younger
whose major activity was patient care. Physicians who
were retired, deceased, or located outside the United
States were excluded. We selected a systematic, stratiﬁed random sample of 2,576 primary care physicians
using specialty type as the sampling strata and after
sorting the sampling frame database by physician age,
sex, and practice location. Physicians received up to 3
mailings of a questionnaire on colorectal and lung cancer screening, which had been cognitively tested in a
convenience sample of 9 practicing primary care physicians before ﬁelding. A $50 prepaid honorarium was
provided. Follow-up telephone calls were placed after
the second and third mailings to encourage survey
participation. Further details on survey methodology
are published elsewhere.26 The survey was conducted
under contract with Westat, a research organization
in Rockville, Maryland, and approved by their institutional review board, as well as by the US Ofﬁce of
Management and Budget.
A total of 1,266 primary care physicians completed
the survey. We restricted our study to the 3 primary
care disciplines that see adult patients of both sexes—
family physicians, general practitioners, and general
internists—which resulted in a sample of 962 physicians.
Questionnaire Items and Measures
Nine questionnaire items assessed primary care physicians’ perceptions of the effectiveness of chest radiograph, sputum cytology, and LDCT as screening tests
for reducing lung cancer mortality in asymptomatic
patients aged 50 years and older (possible responses
were “very effective,” “somewhat effective,” “not effective,” “don’t know”), with each item addressing the
effectiveness of a combination of a given test with
smoking status (never, former, current). Three items
asked whether, during the past 12 months, the physicians had ordered a chest radiograph, sputum cytology, or LDCT to screen an asymptomatic patient for
lung cancer (“yes,” “no,” “not sure.”)
Physicians also were asked whether, to the best of
their knowledge, each of 5 national organizations (US
Preventive Services Task Force,13 American Cancer
Society,27 American College of Radiology,28 American
Thoracic Society,28 NCI29) recommend lung cancer
screening for asymptomatic, average-risk patients (“yes,
recommends,” “no, doesn’t recommend,” “not sure”).
They then were asked whether, during the past 12
months, any of their patients had inquired about being
screened for lung cancer; those responding “yes” gave
estimates of how many patients had so inquired.
As previously described,25 we derived a measure
of the intensity of the physicians’ colorectal cancer
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screening recommendations from a set of vignettes
asking them whether they would recommend screening
patients of varying age and comorbidity for colorectal
cancer. Our intent was to assess the inﬂuence of recommendations for another type of cancer screening on
the ordering of lung cancer screening tests. Physicians
who reported that they recommended colorectal cancer screening for patients with unresectable non–small
cell lung cancer were categorized as high intensity in
their colorectal cancer screening recommendations; all
others were categorized as low or moderate intensity.
To create a measure of the physicians’ propensity
to recommend lung cancer screening, we used a set of
5 vignettes assessing whether physicians would recommend screening asymptomatic patients aged 50 years
with various smoking histories for lung cancer: (1)
never smoker, (2) never smoker with 20 years’ exposure to secondhand smoke, (3) former smoker with a
20–pack-year history who quit 15 years ago, (4) former
smoker with a 20–pack-year history who quit 1 year
ago, and (5) current smoker with a 20–pack-year history. We grouped physicians according to the types
of patients for whom they would recommend lung
cancer screening: none; current and/or former smokers
only; any smoking exposure, active or passive; and all,
regardless of smoking exposure.
Other items asked about physicians’ demographic
and practice characteristics. The survey instrument
is available online (http://healthservices.cancer.gov/
surveys/screening_rp/).
The American Medical Association’s Physician
Masterﬁle provided information on the primary care
physicians’ year of medical school graduation, medical
school location (United States or international), sex,
specialty, board certiﬁcation, and geographic location.
The zip code of the physician’s primary practice location was mapped to Rural-Urban Commuting Area
2 (RUCA2) codes30 and subsequently categorized as
urban, large rural city/town, or small/isolated small
rural town.
Data Analysis
We used descriptive statistics to characterize the primary care physicians’ beliefs about lung cancer screening guidelines and test effectiveness, and their lung
cancer screening practices. We hypothesized that the
physicians’ lung cancer screening practices might vary
by their personal and practice setting characteristics,
practice style, beliefs about lung cancer screening
guidelines and test effectiveness, and patient inﬂuence,
based on prior studies that have shown these factors to
inﬂuence physician behavior related to cancer screening and test ordering.25,31,32 We used χ2 statistics to
assess the bivariate associations of these variables with
A NNALS O F FAMILY MED ICINE
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2 dependent measures: whether the physicians had
ordered (1) a chest radiograph or (2) LDCT to screen
an asymptomatic patient for lung cancer in the previous
12 months. Variables showing a statistically signiﬁcant
association at P <.10 were retained for inclusion in 2
multivariate logistic regression models. The ﬁrst model
examined characteristics of physicians who had ordered
a chest radiograph; the second, characteristics of those
who had ordered LDCT. All covariates were entered
into the models simultaneously. We did not generate a
separate model for sputum cytology because few physicians (<5%) reported ordering this test.
Survey weights adjusting for undercoverage and
survey nonresponse were applied in the analyses. The
weighted data yield national estimates and their 95%
conﬁdence intervals. We used SUDAAN version 9.0.1
(RTI International) in the analyses to account for the
complex survey design.

RESULTS
Survey Respondents
A total of 962 of 1,363 eligible family physicians, general practitioners, and general internists completed the
survey. The survey absolute response rate33 for these 3
specialties was therefore 70.6%; the cooperation rate,
which excluded the 100 physicians lacking valid contact information, was 76.8%. Table 1 shows the respondents’ demographic, practice setting, and practice style
characteristics.
Lung Cancer Screening Beliefs and Practices,
and Patient Inquiries
One-quarter of primary care physicians believed that 1
or more national expert groups recommend screening
asymptomatic patients for lung cancer (Table 2). Physicians’ beliefs about the effectiveness of screening tests
in reducing lung cancer mortality in asymptomatic
patients varied by test modality and patients’ smoking status. For all 3 patient smoker statuses (never,
former, current smokers), lower percentages of physicians expressed the belief that sputum cytology, compared with chest radiograph or LDCT, is effective in
reducing lung cancer mortality. Higher percentages
perceived LDCT as effective compared with chest
radiograph. Physicians tended to rate the 3 tests (chest
radiograph, sputum cytology, LDCT) as more effective in current than in never smokers.
More than one-half of physicians reported that, in
the past 12 months, they had ordered chest radiograph
to screen an asymptomatic patient for lung cancer, and
nearly one-quarter had ordered LDCT (Table 2). In
contrast, less than 5% reported ordering sputum cytology. Overall, 38% had ordered no tests, while 57%
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Table 1. Characteristics of Primary Care Physicians and Their Practice Settings (N = 962)
Unweighted
n

Characteristic

Weighted
%

Practice characteristics (continued)
Type of health record system used
Full EHR

Physician characteristics
Years since graduation from medical school
<10

Unweighted
n

Characteristic

136

14.0

Partial EHR

10-19

309

32.7

20-29

288

≥30

229

177

Weighted
%

18.7

89

9.5

Transitioning from paper to EHR

144

15.2

30.5

Paper charts

545

55.9

22.8

Missing

7

0.8

Sex

Patients uninsured, %

Male

680

70.4

0-5

564

59.5

Female

282

29.6

6-25

291

29.6

≥26

68

6.8

White, non-Hispanic

698

71.9

Don’t know/missing

39

4.0

Asian

149

15.3

Physician practice style

Othera

115

12.8

316

33.8

Family medicine

481

50.7

Has an affiliation with a medical
school
Patient volume during a typical week

General practice

66

4.4

≤75

316

32.7

415

45.0

76-100

303

31.7

Board certified

745

79.5

101-125

202

21.3

International medical graduate

236

24.4

≥126

126

12.8

15

1.5

605

62.8

322

33.9

35

3.4

167

17.2

293

30.4

184

19.0

308

32.3

10

1.0

Race/ethnicity

Specialty

General internal medicine

Missing

Practice characteristics

Colorectal cancer screening
intensity
Low/moderate

Primary practice arrangement
Full/part owner of practice

521

53.8

Employee or other/missing

441

46.2

High

Practice size (number of physicians)
1

256

2-5

400

41.7

6-15

198

20.7

≥16

102

10.6

6

0.7

Urbanb

762

80.2

Large rural city/townc

108

10.7

92

9.1

Missing

Unknown

26.4

Types of patients for whom the
physician would recommend lung
cancer screening
All, regardless of smoking
exposure
Any smoking exposure, passive
or active
Current and/or former smokers
only
None

Geographic location

Small/isolated small rural townd

Missing

Census region
Northeast

184

19.9

Midwest

253

23.9

West

205

22.9

South

320

33.3

EHR = electronic health record.
Includes Hispanic; black, non-Hispanic; American Indian/Alaska Native; Native Hawaiian/Other Pacific Islander; multiple races; other race; and unknown.
Rural-Urban Commuting Area 2 (RUCA2) codes 1.0, 1.1, 2.0, 2.1, 3.0, 4.1, 7.1.
c
RUCA2 codes 4.0, 4.2, 5.0, 5.2, 6.0.
d
RUCA2 codes 7.0, 7.2, 7.3, 7.4, 8.0, 8.2, 8.3, 9.0, 9.1, 10.0, 10.2, 10.4, 10.5, 10.6.
a

b

had ordered at least 1 of them. More than two-thirds
of physicians reported that at least 1 patient in the
past 12 months had asked them whether they could or
should be screened for lung cancer.
In general, the percentages of physicians who had
ordered lung cancer screening tests increased with
their propensity to recommend screening asymptomatic patients for lung cancer (Figure 1). The proporA NNALS O F FAMILY MED ICINE
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tions who had ordered such tests (chest radiograph
and any test) were lowest among those who did not
recommend screening and highest among those recommending screening for all patients, even patients
without substantial smoking exposure. In contrast, a
similar dose-response relationship was not observed for
LDCT: although the percentages of physicians who had
ordered LDCT were higher among those recommend-
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Table 2. Primary Care Physicians’ Lung Cancer Screening Beliefs, Self-Reported Practices, and Patient
Influence (N = 962)
Measure

Unweighted
n

Weighted %
(95% CI)

239

25.1 (22.2-28.2)

Measure

Unweighted
n

Weighted %
(95% CI)

329

34.0 (30.9-37.2)

Physician practices (continued)

Physician beliefs
Believes any expert group
recommends lung cancer
screening
Believes chest radiograph is
effective in reducing lung
cancer mortality for
Never smokers

Patterns of lung cancer
screening tests ordered
in past 12 months
Chest radiograph only
LDCT only

34

Chest radiograph and LDCT,
with or without sputum
cytology
Sputum cytology, with or
without chest radiograph
or LDCT
None

167

3.6 (2.5-5.3)
17.8 (15.4-20.5)

269

27.7 (25.1-30.5)

Former smokers

510

52.4 (49.0-55.8)

Current smokers

468

48.0 (44.7-51.3)

175

17.8 (15.7-20.2)

Former smokers

273

28.3 (25.7-31.0)

Current smokers

319

33.3 (30.5-36.3)

293

30.3 (27.7-33.0)

325

34.0 (31.1-37.0)

1-5

253

26.2 (23.2-29.4)

Believes sputum cytology is
effective in reducing lung
cancer mortality for
Never smokers

Believes LDCT is effective in
reducing lung cancer mortality for
Never smokers

Unknown
Patient influence

21

360
51

Number of patients who have
asked about lung cancer
screening in past 12 months
0

2.0 (1.3-3.0)

37.6 (34.9-40.4)
5.0 (3.7-6.7)

Former smokers

574

60.4 (57.2-63.5)

6-10

174

18.4 (15.8-21.4)

Current smokers

634

66.8 (63.5-69.9)

11-20

119

12.5 (10.5-14.8)

Physician practices

>20

108

11.1 (8.9-13.7)

Lung cancer screening tests
ordered in past 12 months a
Chest radiograph

Unknown

Sputum cytology
LDCT

530

15

1.5 (0.9-2.5)

55.3 (52.0-58.4)

41

4.5 (3.3-6.2)

211

22.3 (19.9-24.9)

CI = confidence interval; LDCT = low-dose spiral computed tomography.
Physicians responded to survey items asking, “During the past 12 months, to screen an asymptomatic patient for lung cancer, did you ever order…” None indicates negative response for all 3 tests.

a

ing screening for asymptomatic patients compared with
physicians who did not recommend screening, they did
not vary by patients’ smoking exposure.
Characteristics of Physicians Who Ordered Lung
Cancer Screening Tests
Our 2 logistic regression models showed that several
physician and practice characteristics were associated
with the ordering of lung cancer screening tests for
asymptomatic patients (Table 3).
The odds of ordering a chest radiograph compared
with not ordering this test were signiﬁcantly greater
among physicians who graduated from medical school
20 to 29 years ago; believed that 1 or more expert
groups recommend lung cancer screening or that chest
radiograph is effective in reducing lung cancer mortality; saw 76 to 100 patients in a typical week; would
recommend lung cancer screening for asymptomatic
patients, regardless of smoking exposure; and had at
least 1 patient ask them about lung cancer screening in
the past 12 months.
A NNALS O F FAMILY MED ICINE
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The odds of ordering LDCT compared with not
ordering this test were signiﬁcantly greater among
physicians who graduated from medical school 20
or more years ago; were general internists; were in
practices with 6 to 15 physicians; believed that 1 or
more expert groups recommend lung cancer screening or that LDCT is effective in reducing lung cancer
mortality; would recommend lung cancer screening
for asymptomatic patients, regardless of smoking
exposure; or had patients ask them about lung cancer
screening in the past 12 months.

DISCUSSION
To our knowledge, this is the ﬁrst national study of primary care physicians’ lung cancer screening practices
to consider sputum cytology and LDCT—the new
modality assessed in the recent NLST—in addition
to chest radiograph. Four prior national surveys have
evaluated primary care physicians’ use of or recommendations for chest radiograph 15,16,21,22; however,
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Figure 1. Percentage of primary care physicians who ordered lung cancer screening tests by types of
patients for whom they would recommend lung cancer screening.
LDCT

Chest radiograph

Any testa

100
90

% of Physicians Ordering Test

80
70
60
50
40
30
20
10

None

Current and/or
former smokers

Any smoking exposure,
passive or active

All, regardless of
smoking exposure

LDCT = low-dose spiral computed tomography.
Note: Brackets indicate 95% CIs.
a

Chest radiograph, sputum cytology, or LDCT.

those surveys took place more than 2 decades ago and
did not include all 3 primary modalities that have been
considered for lung cancer early detection.
Our ﬁndings that a majority of primary care physicians reported ordering lung cancer screening tests for
asymptomatic patients and that patients have recently
asked them about lung cancer screening suggest that
ordering of these tests is common among these physicians, as are patient-physician discussions about lung
cancer screening, even though at the time of the survey, lung cancer screening was not recommended by
major expert groups in the United States. Although
direct comparison of our estimates with those of
earlier studies16,17,22,23 is not possible because of differences in study designs, it appears that US primary
care physicians have not decreased their practice of
ordering chest radiographs to screen asymptomatic
patients for lung cancer.
Primary care physicians’ ordering of unproven lung
cancer screening technologies has several implications. There is potential for psychological harm from
false-positive or false-negative test results, and physical
A NNALS O F FAMILY MED ICINE
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harm from invasive procedures performed to follow up
false-positive screening tests. Results from the NLST’s
feasibility phase, the Lung Screening Study, indicated
that the issue of false-positive results is nontrivial:
the percentage of screened participants with a falsepositive examination was higher for LDCT than for
chest radiograph, and LDCT showed a false-positive
rate on an initial screen of 21% and on a second screen
of 33%.34 Imaging tests can also contribute to overdiagnosis of lung cancer and other conditions,35 and to
radiation-induced cancers, especially with repeated
LDCT examinations and the diagnostic imaging that
often follows positive examinations.36,37 Finally, use
of unproven lung cancer screening technologies ultimately drives up health care costs.37
To better understand reasons for primary care
physicians’ apparent overuse of lung cancer screening, we examined the potential inﬂuence of physician
and practice setting characteristics, physician beliefs
and practice style, and patient demand on physicians’
lung cancer screening test ordering. We found in multivariate modeling that physicians who believe expert
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groups recommend lung cancer screenTable 3. Multivariate Models Assessing Factors Associated
ing or that screening tests are effective in
With Primary Care Physicians’ Ordering of Lung Cancer
reducing lung cancer mortality, said they
Screening Tests
would recommend lung cancer screening
Ordered Chest
for asymptomatic patients, or reported that
Radiograph
Ordered LDCT
their patients had asked them about being
OR (95% CI)
OR (95% CI)
Factor
screened for lung cancer were signiﬁcantly
Physician characteristics
more likely to have ordered chest radioYears since graduation from medical
graphs or LDCT as lung cancer screening
school
tests in the past year. Physicians who grad<10
1.0
1.0
10-19
1.2 (0.7-2.3)
1.7 (0.9-3.3)
uated from medical school 20 years ago or
20-29
2.2 (1.2-4.1)a
3.0 (1.5-5.9)a
more were signiﬁcantly more likely to have
≥30
1.5
(0.8-3.0)
2.5 (1.3-5.0)
ordered LDCT. Our ﬁndings that physician
Sex
beliefs about screening and older physiMale
1.0
1.0
cian age are associated with ordering lung
Female
1.2 (0.8-1.8)
0.8 (0.5-1.4)
cancer screening tests are consistent with
Specialty
previous studies of chest radiograph orderFamily medicine/general practice
1.0
1.0
ing.18,22,23 The ﬁnding that patient demand
General internal medicine
1.2 (0.8-1.7)
1.6 (1.1-2.4)a
is associated with physicians’ reports of
Board certified
lung cancer screening test ordering parallels
Yes
1.0
1.0
earlier work showing that patient requests
No
0.8 (0.5-1.3)
0.9 (0.6-1.5)
Practice characteristics
inﬂuence physicians’ ordering of genetic
32
Primary practice arrangement
tests for cancer susceptibility. Our assessFull/part owner of practice
1.6 (1.0-2.3)
1.4 (0.9-2.1)
ment of physician characteristics associated
Employee
or
other/missing
1.0
1.0
with the ordering of lung cancer screening
Practice size (number of physicians)
tests may aid efforts to target educational
1
1.0
1.0
interventions to physicians most in need
2-5
0.1 (0.7-1.7)
1.5 (0.9-2.5)
of updated information about lung cancer
6-15
1.4 (0.8-2.4)
1.9 (1.1-3.3)a
screening’s evidence base and guidelines.
≥16/missing
0.6 (0.3-1.1)
1.3 (0.7-2.7)
Strengths of this study include its large,
Census region
nationally representative sample of practicNortheast
1.0
1.0
ing primary care physicians and high survey
Midwest
0.7 (0.5-1.2)
0.8 (0.5-1.4)
West
1.0 (0.6-1.6)
0.8 (0.5-1.5)
response rate. Our study also has some
South
0.8
(0.5-1.4)
0.6 (0.3-1.0)
limitations. Physicians’ self-reports of their
Type
of
health
record
system
used
lung cancer screening recommendations and
Full EHR
1.0
1.0
practices were not validated with other data
Partial EHR
0.7 (0.4-1.2)
0.9 (0.4-2.0)
sources such as medical records or claims.
Transitioning from paper to EHR
1.2 (0.7-2.1)
0.6 (0.3-1.1)
To minimize respondent burden, the surPaper charts/missing
1.1 (0.7-1.7)
0.8 (0.4-1.4)
vey module on lung cancer screening was
Patients who are uninsured, %
relatively brief, and we were not able to ask
0-5
1.0
1.0
more detailed questions about speciﬁc char6-25
0.9 (0.6-1.4)
1.0 (0.6-1.5)
acteristics of patients for whom physicians
≥26/don’t know/missing
0.5 (0.3-1.0)
0.6 (0.3-1.1)
ordered lung cancer screening tests, such
Physician beliefs
Believes any expert group recommends
as type and extent of smoking exposure.
lung cancer screening
We also did not ask whether the physician’s
No
1.0
1.0
practice had chest radiography available on
Yes
1.7 (1.1-2.9)a
1.8 (1.2-2.8)a
site, which may inﬂuence chest radiograph
Table 3 continues
ordering. Lastly, we did not ask to what
extent physicians may be initiating discussions about lung cancer screening with their patients. All vides important context for considering the potential
of these are key areas for future research on physicians’
consequences of the recent, highly publicized NLST
lung cancer screening recommendations and practices.
ﬁndings.38 Those ﬁndings are speciﬁc to individuals
The disconnect between lung cancer screening
aged 50 to 75 years who were current or former smokevidence and practice that our study documents proers with at least a 30–pack-year history of smoking.
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Table 3. Multivariate Models Assessing Factors Associated
With Primary Care Physicians’ Ordering of Lung Cancer
Screening Tests (continued)
Ordered Chest
Radiograph
OR (95% CI)

Ordered LDCT
OR (95% CI)

Never, former, and current smokers
(all 3)
Never, former, or current smokers

–

8.2 (3.3-20.6)a

–

6.0 (2.3-15.8)a

No patients

–

1.0

Factor
Physician beliefs (continued)
Believes LDCT is effective for

Physician practice style
Patient volume during a typical week
≤75

1.0

76-100

1.7 (1.1-2.7)a

1.1 (0.7-1.9)

101-125

1.6 (1.0-2.6)

1.0 (0.6-1.8)

≥126/missing

1.1 (0.7-1.8)

1.5 (0.8-3.0)

Intensity of colorectal cancer screening
recommendations
Low/moderate

1.0

1.0

1.0

High

1.0 (0.6-1.4)

0.7 (0.5-1.1)

Unknown

1.3 (0.5-3.1)

0.9 (0.4-1.8)

Types of patients for whom physician
recommends lung cancer screening
All, regardless of smoking exposure

14.6 (7.0-30.4)a

2.1 (1.1-4.0)a

Any smoking exposure, active or
passive
Current and/or former smokers only

4.6 (3.1-6.8)

a

2.9 (1.7-5.0)a

2.4 (1.5-4.0)a

2.4 (1.4-4.2)a

None

1.0

1.0

To read or post commentaries in response to this
article, see it online at http://www.annfammed.org/
content/10/2/102.
Key words: lung cancer; screening; primary care; physicians; physician’s practice patterns
Submitted April 7, 2011; submitted, revised, August 2,
2011; accepted August 23, 2011.

Patient influence
Number of patients who have asked
about lung cancer screening in past
12 months
0
1-5

1.0

1.0

2.7 (1.8-3.9)a

1.8 (1.1-3.0)a

6-10

2.9 (1.9-4.6)a

2.0 (1.1-3.5)a

>10

5.3 (3.2-8.8)a

3.2 (1.9-5.6)a

Unknown

1.3 (0.2-8.4)

1.7 (0.4-7.4)

EHR = electronic health record; LDCT = low-dose spiral computed tomography; OR = odds ratio.
Note: Race/ethnicity, geographic location, and medical school affiliation were not included in the
models because these measures were not statistically significant in bivariate analyses at P <.10.
a

Indicate a statistically significant odds ratio.

Any change in screening recommendations that might
occur as a result of the NLST would apply only to this
select, high-risk population and 1 speciﬁc technology
(ie, LDCT). Our results showing gaps in primary care
physicians’ knowledge of lung cancer screening and use
of unproven screening modalities suggest that in the
United States—where most cancer screening occurs
opportunistically rather than through organized programs—a substantial proportion of the adult population could be inappropriately screened unless there are
concerted efforts to inform primary care physicians of
appropriate interpretation of NLST ﬁndings and how
best to apply them in practice.
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