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Abstract

Rationale: Guidelines for pulmonary nodule evaluation suggest a
variety of strategies, reflecting the lack of high-quality evidence
demonstrating the superiority of any one approach. It is unclear
whether clinicians agree that multiple management options are
appropriate at different levels of risk and whether this impacts their
decision-making approaches with patients.

Objectives:To assess clinicians’ perceptions of the appropriateness
of various diagnostic strategies, approach to decision-making, and
perceived clinical equipoise in pulmonary nodule evaluation.

Methods:We developed and administered a web-based survey in
March andApril, 2014 to clinicianmembers of theAmericanThoracic
Society. The primary outcome was perceived appropriateness of
pulmonary nodule evaluation strategies in three clinical vignettes with
different malignancy risk. We compared responses to guideline
recommendations and analyzed clinician characteristics associated
with a reported shared decision-making approach. We also assessed
clinicians’ likelihood to enroll patients in hypothetical randomized
trials comparing nodule evaluation strategies.

Results: Of 5,872 American Thoracic Society members e-mailed,
1,444 opened the e-mail and 428 eligible clinicians participated in the

survey (response rate, 30.0% among those who opened the invitation;
7% overall). The mean number of options considered appropriate
increased with pretest probability of cancer, ranging from 1.8 (SD, 1.2)
for the low-risk case to 3.5 (1.1) for the high-risk case (P, 0.0001). As
recommended by guidelines, the proportion that deemed surgical
resection as an appropriate option also increasedwith cancer risk (P,
0.0001). One-half of clinicians (50.4%) reported engaging in shared
decision-making with patients for pulmonary nodule management;
this was more commonly reported by clinicians with more years of
experience (P = 0.01) and those who reported greater comfort in
managing pulmonary nodules (P = 0.005). Although one-half (49.9%)
deemed the evidence for pulmonary nodule evaluation to be strong,
most clinicians were willing to enroll patients in randomized trials to
compare nodulemanagement strategies in all risk categories (low risk,
87.6%; moderate risk, 89.7%; high risk, 63.0%).

Conclusions: Consistent with guideline recommendations,
clinicians embracemultiple options for pulmonarynodule evaluation
andmany are open to shareddecision-making. Clinicians support the
need for randomized clinical trials to strengthen the evidence for
nodule evaluation, which will further improve decision-making.
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Each year, more han 1.5 million Americans
are found to have a pulmonary nodule
on chest imaging (1). These numbers
are expected to continue to increase over
the coming years as lung cancer
screening disseminates into practice.
Because it has long been observed that
patients with lung cancer diagnosed at an
earlier stage have better outcomes, it is
critical to evaluate pulmonary nodules to
identify in a timely fashion the subset that
are malignant.

Yet the ideal approach for evaluating
pulmonary nodules is unclear because of a
paucity of high-quality evidence.
Guidelines for pulmonary nodule
evaluation suggest multiple evaluation
strategies may be appropriate, particularly
for patients whose cancer risk lies
near thresholds (e.g., low to moderate risk
and/or moderate to high risk of cancer)
(2, 3). None of the three basic diagnostic
strategies—radiographic surveillance with
serial computed tomographic (CT)
imaging, nonsurgical biopsy, and surgical
resection—have ever been compared
head-to-head in a high-quality study.
Moreover, each strategy has important
downsides for patients, and decision
analysis models suggest there is no single
right answer for patients who fall at cancer
risk thresholds (4, 5). Because of the
important trade-offs between strategies
and the lack of high-quality evidence
comparing strategies, guidelines
recommend shared decision-making with
patients whose cancer risk lies around risk
thresholds to select the evaluation strategy
that best matches the patient’s preferences
and values (3).

However, it is not clear whether
clinicians embrace the concept that
multiple evaluation options may be
appropriate for individual patients with a
pulmonary nodule. Small qualitative
studies suggest doctors may not routinely
discuss evaluation options with patients
or routinely engage in shared
decision-making (6–9). To gain greater
insight from an international sample,
we conducted a survey of American
Thoracic Society clinicians to determine
their perceptions of the appropriateness
of various diagnostic strategies,
their approach to decision-making,
and perceived clinical equipoise
between pulmonary nodule evaluation
strategies at different cancer risk
thresholds.

Methods

Survey Instrument
We developed a 32-item self-administered
survey. The survey asked about respondent
demographics, practice settings, experience
and comfort with pulmonary nodule
evaluation, and perceptions of evidence and
guidelines for pulmonary nodule evaluation
(see the APPENDIX in the online
supplement). The survey included three
clinical vignettes describing hypothetical
patients with incidentally detected
pulmonary nodules: one with a low pretest
probability of cancer, one with a moderate
risk, and one with a high risk as predicted
by the Mayo model (10). The vignettes
described the patient’s age, past medical
history, family history, smoking and social
history, pertinent history of the nodules,
and a single cross-sectional image from a
CT thorax scan.

Respondents were asked to estimate
the pretest probability of a malignant
pulmonary nodule based on the presented
data and to indicate the appropriateness
(“very appropriate,” “somewhat
appropriate,” or “not appropriate”) of the
following evaluation options: no further
work-up, bronchoscopy, transthoracic
needle lung biopsy, surgical resection,
18F-fludeoxyglucose-positron emission
tomography (PET) scan, radiographic
surveillance with serial CT scans.

Finally, clinicians were asked whether
they would be willing to enroll patients in
three hypothetical randomized trials: (1)
CT surveillance based on Fleischner Society
guidelines (2) compared with less frequent
surveillance for low-risk nodules, (2)
nonsurgical lung biopsy compared with
CT surveillance based on Fleischner Society
guidelines (2) for moderate-risk nodules,
and (3) surgical wedge resection compared
with nonsurgical lung biopsy for high-risk
nodules.

Survey Participants
We surveyed clinician members of the
American Thoracic Society (ATS) Clinical
Problems and Respiratory Cell and
Molecular Biology Assemblies (the parent
assemblies of the Section of Thoracic
Oncology at the time of survey
administration). Eligible clinicians included
physicians, nurse practitioners, or physician
assistants who regularly saw patients in
an outpatient clinic setting. The ATS sent

three separate e-mails in March and April
2014, inviting clinicians to participate in an
anonymous online survey with a $50
incentive for completion.

Outcome Measures
Our primary outcome was perceived
appropriateness of various pulmonary
nodule evaluation strategies in response
to the clinical vignettes. We compared
responses to the strategies suggested to
be appropriate at different cancer risk
thresholds by the American College of Chest
Physicians (CHEST) guidelines for
pulmonary nodule evaluation (3).
Specifically, guidelines recommend CT
surveillance for patients at low risk of
cancer (,5%) and state that neither PET
scan nor biopsy is appropriate for nodules
less than 8 mm. Guidelines suggest
radiographic surveillance or nonsurgical
biopsy for those at low to moderate risk of
cancer, nonsurgical biopsy or surgical
resection for those at moderate to high risk
of cancer, and surgical resection for those
with a high risk of cancer (.65%).

We assessed how often clinicians
believed multiple approaches were
appropriate (defined as responses of “very”
or “somewhat” appropriate) at different
levels of cancer risk in the vignettes, as
calculated by the Mayo Clinic model (10).
We also assessed whether responses
deemed appropriate at increasing levels of
cancer risk corresponded to the guideline
recommendation to reserve surgical
resection for higher risk patients. We
performed two sensitivity analyses related
to our primary outcome: (1) defining
appropriate approaches as “very
appropriate” only; (2) classifying cancer
risk according to clinicians’ perceived risk
in each vignette as opposed to risk
predicted by the Mayo Clinic model.

We evaluated perception of evidence
and guidelines for pulmonary nodule
evaluation in three ways. First, we asked
participants to rate the strength of the
evidence for pulmonary nodule evaluation.
Second, because shared decision-making is
deemed most appropriate for situations in
which the evidence does not indicate a single
clinically superior option and is specifically
recommended in the CHEST pulmonary
nodule guidelines (3, 11, 12), we used a
modified version of the Control Preferences
Scale to assess clinicians’ preferences for
engaging in shared decision-making with
patients regarding pulmonary nodule
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evaluation (13, 14). Shared decision-making
was defined by a response of “share
responsibility for the decision with my
patient” (15). Finally, we assessed whether
clinicians perceived clinical equipoise
between evaluation strategies based on their
likelihood to enroll patients in the
hypothetical randomized trials of nodule
evaluation strategies.

All data were analyzed with SAS Studio
software, version 3.5 (SAS Institute, Cary,
NC). We compiled summary statistics
including proportions and means, and
compared proportions using x2, Student t
test, and analysis of variance (ANOVA)
with Tukey’s adjustment as appropriate.
We measured associations between
respondent characteristics and mean
number of management options deemed
appropriate, using ANOVA, and then
included significant associations found in
binary analysis in a multivariable regression
model, using analysis of covariance. A
two-sided a, 0.05 was considered the
threshold for statistical significance. The
Boston University Medical Campus
Institutional Review Board (Boston, MA)
approved this study (protocol H-31643).

Results

Respondent Characteristics
Of 5,872 ATS members with a valid e-mail
address, 1,444 opened the e-mail invitation,
and 428 eligible clinicians participated in the
survey (response rate, 30.0% among those
who opened the invitation; 7% among all
invited). Although most respondents were
physicians (98.6%) with a specialty in
pulmonary and critical care (91.1%), there
was a broad distribution of clinical
experience and diversity in practice location,
practice setting, and practice type (Table 1).
Of note, 21 of the 25 (84%) primary care/
internal medicine respondents were
trainees.

Perceived Appropriateness of
Management Strategies
Case 1 described a patient with low risk of
malignancy (4% based on Mayo Clinic
model [10]): a 50-year-old male, lifelong
nonsmoker, with a 7-mm peripheral
nodule. Most respondents (93.8%)
categorized this case as low risk, with 6.0%
classifying it as moderate risk. The vast
majority of respondents indicated that
surveillance CT imaging was appropriate

(84.0%) (Figure 1A). There was variability
in the recommended interval for CT
follow-up, with 55.8% choosing 6-month
follow-up, 23.7% choosing 12-month
follow-up, and 20.5% choosing 1- to
3-month follow-up. Overall, 20.8% of
respondents and a large majority of internal
medicine trainees (85.7%) chose
transthoracic biopsy or surgery of this low-
risk 7 mm nodule as appropriate options—
choices more aggressive than guideline
recommendations.

Case 2 described a patient with a
moderate risk of malignancy (18% based on
Mayo Clinic model [10]): a 46-year-old
female with a 10-pack-year smoking history

and a 15-mm peripheral nodule. There was
some degree of variability in the assessment
of cancer risk in this case, with the majority
(55.6%) of respondents categorizing this
case as moderate risk, while 40.6%
categorized it as low risk. Surveillance CT
imaging (91.0%), PET imaging (87.0%),
and transthoracic needle biopsy (75.0%)
were the most common interventions
classified as appropriate (Figure 1B).

Case 3 described a patient with a high
risk of malignancy (70% based on the Mayo
model [10]): a 64-year-old female with a
30-pack-year smoking history and 20-mm
centrally located, spiculated nodule. Most
respondents (79.3%) categorized this case

Table 1. Characteristics of survey respondents

Characteristic Respondents (n = 428)

Male, % 74.3
Clinician type, %
Physician 98.6
Nurse practitioner or physician assistant 1.4

Clinical specialty, %
Pulmonary and critical care 91.1
Primary care/internal medicine 5.8
Other 3.1

Years since completing training, %
<5 29.8
6–20 37.5
.20 32.8

Outpatient versus inpatient effort, %
Exclusively outpatient 6.6
Mostly outpatient 51.2
Mostly inpatient 42.2

Effort spent on clinical activity, %
,25% 8.7
25–49% 15.7
50–74% 25.1
>75% 50.6

Practice type, %
Academic 64.0
Community/health maintenance organization 27.5
Department of Veteran Affairs 7.3

Practice setting, %
Urban 74.1
Suburban 21.2
Rural 4.7

Practice location, %
United States 75.1
Canada 8.2
Europe 5.9
Asia 4.0
Mexico, Central or South America 3.5

Pulmonary nodules seen per month, %
0–2 22.8
3–5 33.9
6–10 29.7
.10 13.6

Reported comfort with evaluating nodules, %
Extremely comfortable 70.0
Somewhat comfortable 27.2
Not very comfortable 2.8
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as high risk, whereas 20.4% categorized it as
moderate risk. PET imaging (97.0%),
surgical resection (82.0%), bronchoscopy
(80.0%), and transthoracic needle biopsy
(61.0%) were deemed to be the most
appropriate evaluation options in this case
(Figure 1C).

Across the three clinical vignettes, more
management options were deemed
appropriate with rising risk of malignancy,
with a mean of 1.8 options (SD, 1.2) chosen
in the low-risk case, 3.3 (1.2) options in the
moderate risk case, and 3.5 (1.1) options
in the high-risk case (P, 0.0001). Our

sensitivity analyses yielded similar results.
As cancer risk increased, the mean number
of options deemed “very appropriate”
increased: low risk, 1.0 (SD, 0.6); moderate
risk, 1.6 (0.9); high risk, 2.0 (1.0) (P,
0.0001). When categorizing risk based on
clinician perception, we found the same
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Figure 1. Nodule management decisions for clinical vignettes of a patient with (A) low risk of malignancy, (B) moderate risk of malignancy, and (C) high risk
of malignancy. CT = computed tomography; PET = positron emission tomography.
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pattern: low risk, 2.1 (1.2); moderate risk,
3.5 (1.2); high risk, 3.6 (1.1) (P, 0.0001).
As risk of malignancy increased,
respondents were more likely to perceive
surgical resection to be appropriate
(P, 0.0001). An exception to this trend
was identified among internal medicine
trainees (residents), who perceived surgical
resection as equally appropriate across all
three vignettes (P = 0.87).

In binary analyses, practice setting
(P = 0.002), clinical specialty (P, 0.0001),
years since completing training (P,
0.0001), effort spent on clinical activity
(P = 0.017), and comfort with evaluating
nodules (P = 0.0005) were all significantly
associated with the number of management
options deemed appropriate. In
multivariable analysis, only clinical
specialty (P, 0.0001) remained significant,
with primary care/internal medicine
respondents (most of whom were trainees)
selecting more options as appropriate
across all three vignettes.

Perceived Strength of the Evidence
Respondents were divided on the strength of
evidence for nodule evaluation, with one-
half (49.9%) characterizing the evidence as
strong or very strong, and most others
(38.9%) as “neither weak nor strong.” Only
a minority believed the evidence was weak
or very weak (10.5%).

Willingness to Engage in
Shared Decision-making
Clinicians reported a variety of decision-
making approaches, with one-half reporting
that they share decisions equally with the
patient (50.4%), some indicating they
provide their medical opinion and then
allow the patient to decide (34.5%), and
others reporting they decide for themselves
after considering the patient’s opinion
(15.1%). Few clinicians reported making
decisions without patient input (2.4%) or
allowed patients to make decisions without
providing a medical opinion (1.0%).

We assessed clinician responses based
on their self-reported decision-making
practices. Clinicians who reported
performing shared decision-making
indicated greater comfort with pulmonary
nodule evaluation, as compared with
those endorsing other decision-making
approaches (P = 0.005). There was no
difference in clinician perception of
strength of evidence for pulmonary nodule
management when comparing those

that engage in shared decision-making
with those who do not (P = 0.139).
Clinicians who reported engaging in shared
decision-making had more years in practice
(P = 0.01), but did not significantly differ
by volume of patients with nodules seen
per week (P = 0.11).

Receptiveness to Randomized Trials
of Nodule Evaluation
The majority of respondents reported a
willingness to enroll their patients in
randomized trials comparing nodule
management strategies (Figure 2). For
patients with low risk of malignancy, 87.6%
of respondents were receptive to enrolling
their patients in a trial comparing CT
surveillance based on the Fleischner Society
guidelines with a less frequent surveillance
strategy. For patients with moderate risk of
malignancy, 89.7% of clinicians were
willing to enroll patients in a trial
comparing nonsurgical biopsy with CT
surveillance based on Fleischner Society
guidelines. Finally, for patients with high
risk of malignancy, 63.0% were willing to
enroll patients in a randomized trial
comparing nonsurgical biopsy and surgical
resection.

Discussion

This survey explored the degree to which
clinicians perceive multiple strategies for
pulmonary nodule evaluation to be
appropriate, as indicated by responses to
clinical vignettes, perceptions of the strength

of the evidence, decision-making
approaches, and willingness to enroll
patients in randomized trials. In clinical
vignettes, respondents identified multiple
evaluation options as appropriate for
moderate- and high-risk nodules, but
tended to perceive CT surveillance as the
single most appropriate option when the
risk of malignancy is low—an approach
generally consistent with guideline
recommendations for pulmonary nodule
evaluation (3). Thus, most clinicians
recognized the increase in complexity and
variety of appropriate management options
as risk of malignancy increased.

One-half of respondents recognized
that the evidence for pulmonary nodule
evaluation is not strong, and the majority
indicated a willingness to enroll patients in
randomized trials to compare management
strategies, particularly for patients with a
low or moderate risk of cancer. This may
reflect the wide range of perceived
appropriate management strategies in the
moderate-risk group, as most clinicians
considered both a minimally invasive
strategy such as CT surveillance and an
invasive strategy with transthoracic needle
biopsy as appropriate options.

The vast majority of respondents
indicated CT surveillance as the only “very
appropriate” option for patients with a low
risk of malignancy, yet there nonetheless
appeared to be equipoise in determining the
ideal interval for follow-up imaging, as
demonstrated by a willingness to enroll
patients in a trial comparing surveillance
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Figure 2. Clinicians’ reported willingness to enroll patients in clinical trials to determine the optimal
management strategy for different malignancy risk categories. *Computed tomographic (CT)
surveillance based on Fleischner guidelines compared with less frequent surveillance; †nonsurgical
lung biopsy compared with CT surveillance based on Fleischner guidelines; ‡wedge resection
compared with nonsurgical lung biopsy.
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algorithms. Although clinicians were less
willing to enroll patients with higher risk
nodules in randomized trials, the majority
still perceived some clinical equipoise in
this situation. In particular, among these
higher risk individuals, most clinicians
indicated that some type of tissue
diagnosis would be necessary for the
patient in the vignette, but appeared to
perceive multiple invasive tests as
potentially appropriate.

Clinical specialty was the only
physician characteristic significantly
associated with perceived appropriateness of
management options across the three
clinical vignettes, with primary care/internal
medicine providers (most of whom were
trainees) choosing more options as
appropriate across risk levels. Similarly,
whereas we found that perceived
appropriateness of surgical resection
corresponded with increasing likelihood of
malignancy, internal medicine trainees did
not follow this trend, recommending
surgery equally across all three vignettes.
Finally, internal medicine trainees
commonly considered biopsy or surgery to
be appropriate options with a nodule of
minimal risk for malignancy, neither of
which would be consistent with current
guidelines (3). Given that internal medicine
residents serve as front-line providers for
patients in many academic settings, they
represent an important target for education
surrounding guideline recommendations
for pulmonary nodule evaluation.

In the three clinical vignettes presented,
most clinicians were reasonably adept at
recognizing the pretest probability of
malignancy and identifying appropriate
management strategies accordingly. This
high performance may reflect the survey
population; we targeted members of the
ATS Section of Thoracic Oncology, who
may have greater familiarity with the
nuances of pulmonary nodule management
than providers who may not have a
particular focus on lung cancer.

However, survey responses may not
correspond with actual clinical practice, as
previous studies have documented high
rates of under- and overevaluation of
pulmonary nodules in various clinical
settings (16–18). For example, in a study of
actual practice among community
pulmonologists, Tanner and coworkers
found that rates of surgical resection did
not significantly differ by pretest probability
of malignancy (17).

Although our survey results may reflect
theoretical or ideal practices and opinions,
actual management is influenced by a
multitude of other factors, such as resource
availability and patient preferences, that
may be equally strong or stronger
determinants of care received. For example,
resources and processes of care have been
recognized as necessary for optimizing
nodule evaluation, and the significant
variation in the availability of these
resources across clinical settings may
ultimately influence nodule management in
practice (19). Similarly, some clinicians
acknowledge that patient preferences
influence the decision for a more or less
aggressive approach in actual practice,
particularly when the optimal evaluation
strategy is unclear (7). However, other
studies suggest that too often patient
preferences for evaluation are neither
elicited nor taken into account in decision-
making surrounding nodule evaluation
(6–8).

Our survey highlights the complexity of
decision-making for pulmonary nodule
evaluation. Guidelines recommend shared
decision-making to determine which
evaluation strategy to pursue, particularly
surrounding risk thresholds where multiple
options are appropriate (3). On one side of
the shared decision-making encounter is
the clinician’s approach to engaging the
patient, communicating options, outlining
risks and benefits, and describing the
rationale for proceeding in various ways.
This can be particularly challenging in cases
of clinical uncertainty, as clinicians may
avoid engaging patients in shared decision-
making with concern for patient
dissatisfaction and negative response when
there is no clear best option (20, 21).

We found that clinicians who engaged
in shared decision-making had a greater
comfort level with managing pulmonary
nodules compared with those who do not
engage in shared decision-making,
suggesting clinician uncertainty may
influence how they approach the decision-
making process. As the management of
pulmonary nodules is already complicated
by a lack of high-quality evidence, less
experienced clinicians may be concerned
that adding patient input may only further
complicate and confuse the decision-
making process (22–24). Alternatively,
more experienced clinicians may recognize
the need to consider patient preferences
given there is no single “right” answer for

how to proceed (7). This may partially
explain the spectrum of decision-making
approaches and varying receptivity to
sharing decisions with patients found in
our survey, a finding consistent with prior
studies of pulmonologists and primary care
providers (7, 9).

On the other side of the shared
decision-making encounter is the patient,
who brings his or her own beliefs, values,
preferences, and communication and
decision-making style to the encounter.
Prior studies have found that patients
commonly experience distress about the
possibility of a malignant nodule and
uncertainty and frustration with pulmonary
nodule diagnosis and management; patients
are often unaware of options and the
rationale for decisions or are removed from
the decision-making process altogether
(6, 25–29).

We hypothesize that these patient
perceptions are the result of inadequate
communication from clinicians, which in
part stems from the scientific uncertainty
surrounding pulmonary nodule
management. The vast majority of patients
want to be engaged in a discussion of
management options with their doctors and
to have their opinion taken into account,
both in general and specifically in the setting
of pulmonary nodule evaluation (27, 30).
Unfortunately, lack of shared decision-
making and lower quality communication
translate into increased patient frustration,
distress, nonadherence to pulmonary
nodule evaluation, and lower quality of
care, even in instances when patients prefer
a more passive role in the decision-making
process (6, 8, 18, 29, 31).

Although uncertainty may render
shared decision-making more challenging,
clinical situations without a clear best option
are in fact the most important moments to
engage patients in shared decisions (12, 32).
In these instances for which there is no
clear strategy that is most effective or
beneficial, the patient’s preferences and
values ought to be the deciding factor in
determining how to proceed. Although
acknowledging uncertainty may reduce
immediate patient satisfaction, including
patients in the decision-making process
may improve overall satisfaction with care
(6, 21, 25, 26). A recommended strategy is
to acknowledge the uncertainty in the
evidence and employ patient-centered
communication to ensure understanding,
elicit patient values and preferences, and
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reach a consensus on how to proceed (33).
Until we have stronger evidence to help
choose among pulmonary nodule
management strategies, engaging patients
in shared decision-making will better
ensure high-quality decisions guided by
patient values and preferences.

Ultimately, to remove uncertainty and
help patients and clinicians make more
informed decisions about pulmonary
nodule evaluation, randomized trials are
needed to elucidate the ideal management
based on pretest probability of malignancy.
Our survey identified three potential trials
for which respondents acknowledged
clinical equipoise and a willingness to
enroll patients. The Patient-Centered
Outcomes Research Institute (PCORI) has
recognized pulmonary nodule evaluation
as a priority area and funded a $14.5 million
multicenter pragmatic effectiveness trial
comparing algorithms for pulmonary
nodule surveillance (34). The need for
such trials is particularly acute in light of

the ongoing widespread adoption of lung
cancer screening, which will further
increase the number of pulmonary
nodules detected.

Limitations
The overall response rate was low, and
responses may not adequately reflect the
viewpoints of all clinicians. Decreasing
physician survey response rates have been a
pattern identified across disciplines (35).
Nonetheless, our survey captured responses
from more than 400 clinicians with a
range of clinical experience and
backgrounds.

The vast majority of respondents were
physicians with a specialty in pulmonary
and critical care medicine and may not
represent the perceptions of other key
stakeholders (e.g., primary care physicians
other than trainees, thoracic surgeons,
radiologists) in pulmonary nodule
management. Although other specialties
are involved in pulmonary nodule

evaluation, pulmonologists play a primary
role in nodule management and the
determination of appropriate diagnostic
evaluation (36).

Conclusions
Clinicians recognize multiple appropriate
options for pulmonary nodule evaluation,
particularly for those with a moderate or
high pretest probability of cancer. This
perceived equipoise between strategies
supports the need for shared decision-
making with patients to allow patient
preferences and values to factor into nodule
management. Randomized trials are needed
to strengthen the evidence on which
guideline recommendations and clinical
decisions are made, and our study suggests
that clinicians would indeed be willing to
enroll patients in such trials. n

Author disclosures are available with the text
of this article at www.atsjournals.org.
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22 Légaré F, Ratté S, Gravel K, Graham ID. Barriers and facilitators to
implementing shared decision-making in clinical practice: update of
a systematic review of health professionals’ perceptions. Patient
Educ Couns 2008;73:526–535.
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