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Introduction: In December 2013 the US Preventive Services Task Force issued a recommendation for
lung cancer screening with annual low-dose computed tomography (LDCT). As screening guidelines
emerge and change, this creates an environment for studying the translation of these guidelines into
practice. This study assessed how these guidelines were implemented in a community hospital setting
and the resulting radiologic findings.

Methods: This observational study examined the radiologic outcomes of LDCT lung cancer screening
guidelines and the resulting notification.

Results: During the first year after publication of the guidelines, 94 screening LDCT scans were or-
dered. Of these, 21 (22.3%) did not meet the criteria outlined by the US Preventive Services Task Force.
Among the 72 cases that did met published criteria, 65.3% of scans detected nodules, and among the
remaining 35.6%, half had another clinically significant finding.

Discussion: This study shows that new lung cancer screening guidelines, as implemented at a com-
munity hospital, resulted in radiologic findings that required follow-up in more than half of patients.
Clinicians must be aware of these potential incidental findings when talking to patients about the deci-
sion to order screenings. (J Am Board Fam Med 2016;29:152–155.)
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Lung cancer is the third most common cancer in
the United States and the most common cancer-
related cause of death.1 In December 2013 the US
Preventive Services Task Force (USPSTF) issued a
“B” recommendation for lung cancer screening

with annual low-dose computed tomography
(LDCT),2 based largely on the results of the Na-
tional Lung Screening Trial (NLST).3 There has
been considerable debate regarding the true mag-
nitude of the benefits and costs of such a strategy
when widely implemented.4

The population target of the USPSTF resem-
bles the inclusion criteria of the NLST, a large and
well-conducted study. Still, the study population
and conditions did not exactly match patients en-
countered in everyday practice. NLST participants
were younger, more educated, and more likely to
be current smokers than the general population.5

From 2004 to 2006, more than half the cases of
lung cancer occurred in patients �70 years old6;
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however, �9% of NLST participants were age 70
or older.3 Therefore, patients screened in the gen-
eral population will likely be older and have more
comorbidities than in the NLST population. Par-
ticipants in the NLST received annual LDCT
screening for 3 years in academic health centers
and were then followed clinically, but USPSTF
extended the annual recommendation, in both
timeline and context, to �3 years and beyond the
context of academic health centers. Adding annual
scans will pick up more cancers but will likely also
cause additional false positives.

As screening guidelines emerge and change, it is
vital to study the translation of guidelines into prac-
tice. This study assessed how these new guidelines
were implemented in a community hospital setting
and the resulting radiologic findings.

Methods
This observational study examined the radiologic
outcomes of LDCT lung cancer screening guide-
lines in first year after publication by the USPSTF.
Following exemption by the institutional review
board, electronic medical records of all patients
scheduled to receive an LDCT screening study in
the radiology department of a community hospital
were reviewed. To be included in data analysis, the
LDCT must have been ordered for lung cancer
screening, the patient must have been between 55
and 79 years old, and the patient must have had a
documented smoking history (�30 pack-years)
with recent smoking behavior (smoked within 15
years) (Figure 1).

Investigators reviewed the patient record for the
ordering provider, determining whether the order-
ing provider was the primary care physician as
assigned in the patient-centered medical home, a
primary care provider was not assigned, or the
primary care provider was a specialist. Investigators
also recorded LDCT findings, orders for additional
imaging studies (additional recommended before
the next year’s annual screening), and resulting
diagnoses. For data analysis, scan results were
coded according to the Fleischner Society recom-
mendations for follow-up and management of nod-
ules detected through computed tomography.7

This coding scheme ranged from 0 (no findings) to
4 (nodules �8 mm).

After this initial coding, a second coding scheme
was applied to data to further elaborate findings

other than nodules, such as emphysema. In this
second phase investigators coded radiologic find-
ings as clinically insignificant, clinically significant
(other than emphysema), or emphysema.

Descriptive statistics were calculated to quantify
the outcome variables. �2 Statistics tested for sig-
nificant differences defined as P � .05.

Results
From January to December 2014, 149 patients re-
ceived LDCT scans in the radiology department.
Of these, 94 scans were ordered specifically as
screening tests. The final chart review occurred
in February 2015. Among the screening tests,
21(22.3%) were ordered outside of guidelines. Pro-
viders ordered LDCT screening outside of age
guidelines—both younger (n � 15) and older (n �
1) than recommended—and for patients who did
not meet the smoking behavior guidelines, with
either too little smoking history (n � 3) or no
smoking history at all (n � 2).

Seventy-two cases met USPSTF criteria to re-
ceive LDCT screening. Of these, 19 (26.4%) were

Figure 1. Flow diagram for inclusion of cases. CT,
computed tomography; LDCT, low-dose computed
tomography; USPSTF, US Preventive Services Task
Force.
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female and 53 (73.6%) were male. The mean age
was 62.48 years (standard deviation, 5.93 years;
range, 55–79 years). LDCT was ordered by pri-
mary care providers as designated by the patient-
centered medical home (54.2%), other primary
care providers (19.4%), pulmonologists (20.8%),
and oncologists (5.6%).

Table 1 presents the radiologic findings and the
number patients for whom additional imaging studies
were ordered as prompted by computed tomography
results. Notably, almost half of detected nodules �4
mm prompted additional screening, although this
category would not require additional scanning
based purely on Fleischner Society criteria. At the
time of final coding, 2 patients had received treat-
ment for lung cancer and 1 for breast cancer, all of
which were initially detected through LDCT. In
the second coding phase, of scans that showed no
nodules, 6 cases were categorized as clinically sig-
nificant (other than emphysema), and 7 were cate-
gorized as emphysema.

Discussion
Nearly a fourth of patients receiving screening
LDCT at this community hospital in the first year
after the publication of USPSTF recommendations
did not actually meet the published screening cri-
teria. Results showed that 65.3% of LDCT screen-
ing scans detected nodules of any size, and among
the remaining 34.7%, half had another clinically
significant finding. This is a considerably larger
proportion of actionable findings than in the
NLST, in which 27% of participants had some
abnormality identified on their first screening.3

These results highlight an increased diagnostic
burden introduced by the guideline. This differ-
ence between these findings and those of the

NLST could be related to the health status of
patients, who may have been generally healthier in
the NLST compared with the clinical population
studied here. Clinicians must consider a patient’s
overall health and comorbidities when considering
screening.8 Almost half of the nodules �4 mm
resulted in additional imaging studies being done.
This is a more aggressive approach than is recom-
mended for incidentally identified nodules.

Published guidelines will never be implemented
exactly as written or as intended. After translating
the new guideline into practice, the cost-benefit of
screening LDCT may require reassessment in clin-
ical decision making and reinforces the need for a
shared decision-making model, as emphasized by
the Centers for Medicare and Medicaid Services.9

Future Research
Because the USPSTF guideline was still in its first
year of implementation during this study, there is
need for further investigation of LDCT screening
implementation and implications. Additional re-
search on the medical reasons for the practice of
expanding guidelines and the resulting outcomes is
needed.

Limitations
Analysis was limited to one community hospital’s
experience. It is not known how many patients
within the hospital’s health care system were actu-
ally eligible for LDCT, so a rate of adherence to
the guidelines cannot be calculated. Results also are
limited by the sample size and the single-site nature
of the study.

Conclusion
As screening guidelines emerge and change, pro-
viders and patients are faced with uncertainty
around how new guidelines will translate into ac-
tual clinical practice. This study demonstrates that
new lung cancer screening guidelines will not al-
ways be implemented as envisioned by the USP-
STF, and that the burden of follow-up imaging
may be significantly higher than expected. Addi-
tional research into the how these guidelines trans-
late into practice is needed to understand better
their true impact on health care.
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