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Purpose:

Materials and
Methods:

Results:

Conclusion:

To explore provider and patient characteristics that in-
fluence how primary care providers (PCPs) communicate
and manage incidental imaging findings.

This HIPAA-compliant study was approved by the insti-
tutional review board. Through semistructured inter-
views, researchers explored concerns and perspectives of
30 PCPs on receiving and acting on incidental imaging
findings. Open-ended questions were designed to elicit
a range of responses rather than quantifiable data. The-
matic codes were developed and explicitly defined. Three
research assistants independently coded all 30 deidenti-
fied transcripts and resolved discrepancies (k = 0.83).
Codes pertaining to PCP and patient characteristics were
organized into an explanatory model.

Some PCPs felt compelled but frustrated to pursue costly
follow-up for incidental imaging findings of limited clinical
importance. Other PCPs did not act on findings that were
unfamiliar or occurred in an unusual clinical context when
follow-up recommendations were not given; the challenges
of researching the clinical importance of these findings or
seeking specialist consultation led to inaction. Some PCPs
reported using a uniform approach to communicate and
manage incidental findings, while others adapted their ap-
proach to the patient and the finding. Sometimes PCP
characteristics such as follow-up style superseded patient
characteristics. At other times patient characteristics
such as health literacy superseded PCP characteristics.

PCPs cited a variety of objective and subjective factors
that influence how they communicate and manage inci-
dental imaging findings. These results suggest that some
patients may receive inappropriate follow-up of incidental
imaging findings and present an opportunity for radiolo-
gists to help PCPs and patients to best use the information
conveyed in imaging reports.

©RSNA, 2016

Online supplemental material is available for this article.
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ncidental or unexpected actionable

findings are commonly detected on

imaging studies (1). Some of these
findings require no further follow-up,
while others require repeat imaging or
tissue sampling to allow a definitive diag-
nosis to be made. Consensus statements
and white papers have advocated for the
use of specific follow-up algorithms for
many incidental findings, including those
for pulmonary and thyroid nodules, re-
nal masses, and ovarian lesions (2-5).
Yet up to two-thirds of patients whose
radiology reports advise follow-up do
not receive it (6,7), and the majority of
repeat high-cost imaging examinations
are initiated without a radiologist’s rec-
ommendation (8). These disparate sce-
narios reflect a host of factors other than
imaging features that influence follow-up
of radiologic findings. Our purpose was

Advances in Knowledge

B Some primary care providers
(PCPs) feel compelled to follow
up on incidental imaging findings
of limited clinical importance
because of inexperience, low tol-
erance for ambiguity, lingering
uncertainty, institutional or na-
tional culture, patient anxiety, or
fear prompted by outlier reports
of malignancy in young patients.

® PCPs may not follow up inciden-
tal imaging findings that are unfa-
miliar or findings that occur in
an unusual clinical context if an
explicit recommendation is not
provided by the radiologist; the
challenges of understanding
these findings or seeking spe-
cialist consultation may lead to
inaction.

® PCPs describe a variety of ap-
proaches to communicating and
managing incidental imaging find-
ings; some report a uniform ap-
proach and others claim to adapt
their approach to the patient and
the finding.

m P(CPs state that they are more
likely to trust a report issued by
and ask questions of a radiologist
they know personally.

to conduct qualitative interviews with
primary care physicians (PCPs) to ex-
plore how they communicate and man-
age incidental findings on imaging ex-
aminations; in this article we focus on
characteristics of PCPs and patients that
influence follow-up.

Study Overview

This study was approved by our institu-
tional review board. The main 789-bed
urban hospital in our health system
employs 1871 physicians including 107
outpatient PCPs. We conducted open-
ended, semistructured interviews with
a convenience sample of 30 PCPs. PCPs
were selected between August 2013
and January 2014 in order of response
to recruitment e-mails and phone calls.
Interviews were conducted between
September 2013 and January 2014. The
interview guide, which was developed
through literature review and expert con-
sultation, included a series of questions
asking the PCPs to describe a patient in
their practice with an incidental imaging
finding. The interview was designed to
uncover their concerns and perspectives
about receiving and acting on these find-
ings. Interview questions relevant to PCP
and patient characteristics are provided
in Appendix E1 (online) and the full guide
is provided in Appendix E2 (online).
Whereas quantitative studies use deduc-
tive reasoning to test a theory on the ba-
sis of predetermined domains, qualitative
studies use inductive reasoning to gener-
ate theory on the basis of the experiences
of the subjects interviewed. Accordingly,
in this qualitative study, we sought to

Implications for Patient Care

® PCPs value explicit recommenda-
tions by radiologists for the fol-
low-up of incidental imaging
findings.

B Some patients may receive inap-
propriate follow-up of incidental
findings in the absence of radiol-
ogist recommendations.

® Radiologist recommendations
cannot address all of the factors
that influence how PCPs commu-
nicate and manage incidental
imaging findings.

identify and understand a broad range
of experiences with incidental findings,
without enumerating or prioritizing pro-
viders’ responses.

Data Collection

Volunteers were recruited from the study
site’s Departments of Family Medicine
or Internal Medicine. Interviews were
conducted by a research assistant with
an MPH degree (nonauthor with more
than 3 years of experience in qualita-
tive research) and a qualitative research
scientist with a PhD degree (R.F., with
more than 13 years of experience); each
had worked on more than 25 qualita-
tive studies. PCPs were interviewed by
phone or in person for approximately
20-30 minutes. All PCPs gave verbal
consent, completed a short demographic
questionnaire, and received a gift card
for $50 at the completion of data col-
lection. Audio recordings of every inter-
view were transcribed verbatim and dei-
dentified by an independent third party.
Transcripts were checked for accuracy
against the audio recordings by a mem-
ber of the research team with an MPH
degree and more than 3 years of quali-
tative research experience (nonauthor).

Analysis

Thematic codes were developed in two
ways: a priori (informed by the literature
and interview guide) and through line-by-
line reading of a subsample of interview
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transcripts. Each code was given an ex-
plicit definition to ensure coding accu-
racy and to improve intercoder reliability
(9). Codes relevant to PCP and patient
characteristics are provided in Appen-
dix E3 (online) and the full code book is
provided in Appendix E4 (online). Three
research assistants who had coded 3-25
qualitative studies (nonauthor with an
MPH degree and more than 3 years of
qualitative research experience and au-
thor E.K.B. and a nonauthor, each with
a BS degree and more than 2 years of
qualitative research experience) in-
dependently coded all 30 deidentified
transcripts by using a software program
for qualitative data coding and analysis
(Nvivo 10; QSR International, Doncaster,
Australia). Coding was supervised by a
qualitative research scientist (R.F., with
more than 13 years of experience). Dis-
crepancies in coding were resolved in
consensus and review with clinical mem-
bers of the research team. A constant
comparison approach was used, whereby
completed interviews were coded bhefore
later interviews were conducted. On
the basis of this information, a sample
size of 30 was considered sufficient to
achieve saturation, meaning later inter-
views did not generate new codes (10).
Codes pertaining to PCP and patient
characteristics were organized into an
explanatory model.

A total of 15 family medicine and 15 in-
ternal medicine providers participated in
this study. Mean age, years in practice,
and sex and race distribution were sim-
ilar between specialties. Compared with
all outpatient PCPs at our main hospi-
tal, a slightly higher proportion of male
PCPs participated in the study (Table).
Intercoder reliability was calculated with
Nvivo 10 software by using the k coeffi-
cient. The software compares agreement
and disagreement between coders in the
assignment of specific codes to segments
of the interview transcript. Complete
agreement in coding correlates with a
mean k of 1; near perfect agreement,
a mean k of 0.81-0.99; substantial
agreement, a mean k of 0.61-0.80;
and moderate agreement, a mean k of

Characteristics of Study PCPs Compared with All Qutpatient PCPs at Our Main

Hospital
Family Medicine Internal Medicine
Characteristic (n=15) (n=15) Total (n=30)  AllPCPs (n=107)
Mean age (y)* 41 (30-61) 43 (30-63) 42 (30-63) 45 (28-71)
Men 43 (30-63) 48 (31-71)
Women . 41 (31-52) 42 (28-65)
Mean years in practice* 11 (0.5-31) 15 (0.5-35) 13 (0.5-35) 9(0-39)
Sext
Male 9 (60) 8(53) 17 (57) 48 (45)
Female 6 (40) 7(47) 13 (43) 59 (55)
Race
White 11 12 23 77
Black 1 1 2 7
Asian 3 1 19
Latino 0 1 1 4

Note.—Unless otherwise indicated, data are number of patients.
* Data are mean number of years, with the range in parentheses.
T Data are number of patients, with percentage in parentheses.

0.41-0.60. Analysis of intercoder reli-
ability for this study revealed substantial
to almost perfect agreement (mean k =
0.85; range, 0.60-1.00). This result was
supported by percentage of agreement
analysis, which yielded a mean of 95%
(range, 82%-100%) agreement of all
codes examined in this study (11).
Coding of interview transcripts
revealed that both subjective and ob-

jective characteristics influenced PCP

and patient decisions about commu-
nication and management of inciden-
tal findings. Provider characteristics
that influenced decision making in-
cluded predisposing and professional
contextual factors; patient character-
istics included predisposing health
factors, personal attributes and skills,
and social-logistical factors (Figure).
Summative statements for key themes
were supported by PCP quotations.

Provider Characteristics: Predisposing
Factors

Experience with incidental findings.—
PCPs felt uncomfortable managing in-
cidental imaging findings outside their
scope of practice. They indicated the
value of clear descriptions and ex-
plicit radiologist recommendations for
follow-up of incidental findings in two

situations: (a) when they had no per-
sonal experience with a particular find-
ing or (b) when a finding occurred in
an unusual clinical context (eg, heman-
giomas during pregnancy). In the ab-
sence of such recommendations, PCPs
had to invest more work to determine
how to proceed; one provider stated
that this additional work led to “inertia”
in acting on the finding. Others relied
on their own professional experiences
to develop a follow-up algorithm for
the management of common incidental
findings.

In my own knowledge and experi-
ence...there are incidental findings
that I am completely oblivious to.
“What in the world is that?” “What
they are talking about?” “I've got to
look that up.” And my lack of under-
standing about what they are saying
creates a certain inertia with regards
to my discussion with patients about
plans. Sometimes that inertia is “look,
you know, we should be doing some-
thing but I'm not going to recommend
it because I just don’t know better,”
or “I've already set out on a plan and
I need to alter the course but I'm not
because I don’t know any better.”

Years in practice.—Self-described
“junior” PCPs reported that they were
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patient

Provider Characteristics

Professional-contextual Factors
Follow-up Style/ Philosophy
Relationship with radiologist and

Predisposing Factors

Experience with Incidental Finding

Years in practice

Communication with Patients

Management of Findings

Patient Characteristics

Predisposing Health Factors
Age/Life Expectancy
Comorbidities/Risk Factors
Medical/Family History

Health Literacy
Values & Priorities
Anxiety Level
Litigiousness

Personal attributes and skills

Social-logistical Factors
Social Support

Insurance/Financial
General Logistics

llustration shows modified ecologic model of PCP and patient characteristics, organized into spheres of influence, considered by PCPs
in the communication and management of incidental findings (12).

likely to order more tests or seek con-
sultation when they received a report
containing an incidental finding.

I called the radiologist and asked
him to describe them (pulmonary
nodules)...better to me...I don’t
think it’s cancer, it’s very unlikely to
be, but I needed more help to sort
that out. I think perhaps being a
younger doc 1 kind of proceeded on
a little more (information).

Conversely, senior clinicians report-
ed that they frequently relied on their
own ability to review images, citing er-
ror rates among radiologists in imaging
interpretation.

Provider Characteristics: Professional-
Contextual Factors

Follow-up style and philosophy.—PCPs
spoke about a follow-up style or ap-
proach that determined how they rou-
tinely communicated and managed inci-
dental findings, regardless of the clinical
need for follow-up. Others reported

having no set approach; instead, these
individuals tailored follow-up to the clini-
cal need of the individual patient, to their
level of confidence regarding the finding,
and to the provided differential diagno-
sis. These PCPs did not feel bound by

recommendations in the report.

I always take radiology reports
within the context of the system
that I work in and understanding
that there’s a certain error rate
and that a recommendation is a
recommendation is a recommen-
dation and that’s that. I've also
then gotten on the phone with ra-
diologists who say “you have got
to do this (follow-up).” And I hear
those recommendations within the
context of my practice, the context
of the relationship I have with the
patient, and often the unspoken
response, which is “yeah, and one
day you should be a primary care
doctor and try and understand
what these discussions are about.”

Regardless of follow-up style, many
PCPs expressed a strong sense of
frustration stemming from the “quag-
mire” of follow-up for incidental findings
producing a large financial burden on the
health care system. Although these pro-
viders believed that the majority of inci-
dental findings were of limited clinical
importance, they felt compelled to per-
form follow-up for a variety of reasons,
including low tolerance for ambiguity,
lingering uncertainty, institutional or
national culture, and fear prompted by
outlier reports of malignancy in young
patients.

I admit that most times, I think al-
most all the times, I will then get
the follow-up study. Although I
sometimes wonder how much we are
chasing a ghost that is expensive, but
not necessarily going to lead to bet-
ter outcomes.

Relationship with patient.—PCPs’
individual relationships with patients
often informed how and when they
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disclosed incidental findings to patients
or family members as well as their
choice of management. Many providers
spoke about the role of patient expec-
tations and the importance of knowing
how much information their patients
wanted or needed. Not surprisingly, the
longer their relationship with individual
patients, the better PCPs felt they could
gauge expectations.

There are patients I would say “this
is what we (found) and it’s not clear
but sounds like its nothing that im-
portant. Do you want additional ra-
diation to just get at the bottom of
the problem or should we just follow
you clinically?” And then, especially
for patients who have a great rela-
tionship with you, they really value
your (input), and I don’t necessarily
often need to order another test...
But then when you have people who
are doctor shopping...and you don’t
have a ton of time with them to build
rapport and you're in a rush. Then
the easiest thing is maybe just to or-
der another thing.

Relationship with reporting radi-
ologist. —PCPs’ individual relationships
with reporting radiologists also colored
their approach to incidental findings.
Providers described greater trust in the
interpretation of an incidental finding
reported by a radiologist they knew.
They also claimed to be more likely to
reach out to a radiologist they knew
personally to discuss the finding.

I'm still relatively new to this insti-
tution...In my previous institution (I
knew the) radiologists and I was more
likely to either call them up directly
or curbside them about a report. If I
had some level of trust developed I
could say “oh yeah I know that radiol-
ogist ... I trust their reading.”

Some PCPs expressed skepticism
regarding follow-up recommendations
issued by private practice groups, where
there was a perceived financial conflict
of interest to perform further imaging.

Patient Characteristics

Predisposing  health  factors.—PCP
communication of incidental findings
to patients was often informed by the

patient’s clinical context. When a pa-
tient was of advanced age, with other
comorbid conditions, and had no symp-
toms referable to the incidental finding,
some providers stated that they opted
not to disclose the finding due to low
pretest probability. Others explained
that they routinely shared incidental
findings with their patients regardless
of patient characteristics, even when
they hoped that the patient or family
would not opt for further follow-up.

Well, I think the one that immedi-
ately comes to mind that I typically
will use as a triaging factor will be
either the age of the patient, but
more importantly, their estimated
life expectancy. And so if someone
has many chronic illnesses and this
is an incidental finding that does not
seem to be causing major problems,
then, in general, 1 will discuss it
with the patient and hopefully make
a decision not to pursue unless it’s
causing problems or symptoms.

In contrast, PCPs indicated that
they were more likely to pursue fol-
low-up for patients with one or more
risk factors for cancer, including per-
sonal or family history of cancer, smok-
ing, diabetes, and obesity.

Personal attributes and skills.—Per-
sonal patient traits, such as health lit-
eracy level, anxiety level, and perceived
litigiousness also affected how PCPs
communicated incidental findings. For
example, providers claimed they were
less likely to explain incidental findings
to patients with low health literacy than
those with high health literacy who were
better able to discern the likelihood of
false-positive findings. Similarly, pro-
viders were more likely to direct treat-
ment decisions for patients with low
health literacy and more likely to engage
in shared decision making with patients
with high health literacy.

And I think that’s a tendency for
most patients. If you tell them there’s
an abnormality that has a small risk
of being cancer, I do not know many
patients who would opt not for the
additional imaging study....If this pa-
tient...was a radiologist, I could see
him being able to kind of discern the

immense false positivity of the inci-
dental finding. But I don’t think the
average patient (understands that
likelihood), even when you explain
to them that it’s almost assuredly
nothing. I think it takes a lot of trust
in their doctor to believe that when
the radiology specialist is concerned

about (the finding).

In addition to patient and family
values, higher patient anxiety levels led
some PCPs to pursue follow-up for in-
cidental findings and other providers to
couch the discovery of incidental find-
ings in benign language.

Even if the radiologist has guidelines
and even if the doctor...understand
how to manage the incidental finding,
there are patients that...feel anxious
about an incidental finding and maybe
drive your behavior to do something
that you normally wouldn’t do.

PCPs were more likely to disclose
everything regarding incidental findings
of limited clinical importance to pa-
tients whom they considered litigious
even if they believed the patient could
not fully understand the finding.

Social and logistical factors.—PCPs
perception of patients’” social and logis-
tical support influenced the disclosure
and management of incidental findings.
PCPs preferred to have friends or family
members in the room as “a second set of
ears” when communicating findings and
determining follow-up to gauge logistical
issues such as transportation. Providers
cited insurance coverage, copayments,
and related financial issues as important
barriers to follow-up for some patients.

Often people with bad social support
have bad transportation issues (and)
have difficulties with getting a lot of
diagnostic tests done. I think that in-
volving as many people as possible
with their care is important.

In December 2013, the Presidential
Commission for the Study of Bioethical
Issues outlined the need for research on
recipient and practitioner preferences
about the discovery, disclosure, and
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management of incidental and second-
ary findings (13). The current qualitative
analysis describes a breadth of objective
and subjective factors influencing PCPs’
communication and management of in-
cidental imaging findings. Some PCPs
felt compelled but frustrated to pursue
costly testing for imaging findings of
limited clinical importance; others said
they did not act on imaging findings that
were unfamiliar or occurred in an un-
usual clinical context if no radiologist
recommendation was given. A variety
of approaches were described by PCPs
to communicate and manage incidental
findings; some reported a one-size-fits-
all style, while others claimed to adapt
their approach to the specific patient
and finding. These findings suggest that
some patients may receive inappropri-
ate follow-up of incidental findings and
present an opportunity for radiologists
to help PCPs and patients act on the in-
formation conveyed in imaging reports.
PCPs who felt compelled to follow
up on incidental findings of limited clin-
ical importance cited inexperience, low
tolerance for ambiguity, lingering uncer-
tainty, institutional or national culture,
patient anxiety, or fear prompted by
outlier reports of malignancy in young
patients. These factors are known
triggers of the cascade effect of medi-
cal technology, whereby a domino-like
chain of testing is initiated because of
one abnormal test result (14,15). Sev-
eral PCPs discussed the importance of
understanding the likelihood of false-
positive imaging findings. No PCPs
touched on a quantifiable threshold of
ambiguity above which follow-up would
be pursued; does it make a difference
if an incidental imaging finding has a
1%, 10%, or 15% chance of requiring
further treatment before follow-up is
ordered? The answer will likely vary ac-
cording to the patient and the PCP and
plausibly influences both communication
and management of incidental findings.
PCPs said they did not follow up on
findings that were unfamiliar or findings
that occurred in an unusual clinical con-
text if a radiologist recommendation was
not given; the challenges of researching
the clinical importance of these findings
or seeking specialist consultation led to

inaction. Accurate and consistent inclu-
sion of evidence-based recommendations
in radiology reports can make follow-up
care more consistent with guidelines
(16). Evidence-based rather than opin-
ion-based recommendations may help
educate providers, patients, and even
radiologists on the natural history of
incidental findings and the likelihood of
false-positive test results. In the appro-
priate setting, recommendations could
state the likelihood of malignancy based
on imaging features or when follow-up is
not indicated (17). For example, simple
renal cysts and indeterminate adnexal
masses are frequently detected at unen-
hanced CT but almost never correspond
to malignancy in the asymptomatic popu-
lation (18,19). Conversely, newly detect-
ed renal masses at unenhanced CT have
a one in five chance of malignancy (20).
The American College of Radiology white
papers on the management of incidental
imaging findings offer clear algorithms
for follow-up based on imaging features,
size of the finding, and clinical context
of the patient (4,21-24); yet they do not
represent evidence-based guidelines.
At the same time, there are a number
of barriers to achieving the full potential
effect of evidence-based imaging recom-
mendations: (a) Data on patient out-
comes associated with evidence-based
guidelines are scarce, (b) guidelines are
not available for all incidental findings,
and (c) patient-related factors such as
high anxiety levels can supersede guide-
lines. Research is needed on the optimal
wording for follow-up recommendations
that alleviate rather than amplify patient
and PCP distress. This issue is particu-
larly important given increasing patient
access to radiology reports through elec-
tronic portals (25,26).

The inconsistent approach de-
scribed by PCPs to the follow-up of inci-
dental findings is not unique to radiology
(7,27,28). PCP characteristics such as
follow-up style may sometimes super-
sede patient characteristics. At other
times, patient characteristics such as
perceived health literacy may supersede
PCP characteristics. Radiologists typi-
cally are not aware of each patient’s full
clinical context and the unique provider-
patient dynamic. However, radiologists

could compensate for this lack of infor-
mation by providing a range of evidence-
based treatment options, when avail-
able. For example, alternative recom-
mendations could be given for patients
with limited and extended life expec-
tancy or for those with low, average,
and high disease risk factors (2,4). In
addition, the use of qualifying language
in recommendations such as “if clinically
indicated” may reduce PCPs’ feelings of
medicolegal obligation associated with
radiologist recommendations (29). It
remains to be seen whether such inno-
vations can increase adherence to evi-
dence-based treatment algorithms.

PCPs described greater trust in re-
ports issued by a radiologist they knew
personally and were more likely to ask
questions of such radiologists. These
findings support the value of increased
radiologist interaction outside of the
Radiology Department. This can be ac-
complished by placing radiology reading
rooms in clinical areas and increasing ra-
diologists’ participation in multidisciplin-
ary conferences. These efforts come at
the cost of time, resulting in lower study
interpretation volume, and increased
likelihood of interruption from referring
providers. Justifying these costs may
be easier, however, as payment models
evolve to reward appropriate health care
use rather than simply high volume.

We explored the range of PCP ex-
periences with incidental imaging find-
ings by using a systematic qualitative
approach, which limited our sample size
because of time and cost. Although we
achieved saturation (ie, later interviews
did not elicit new information relative to
earlier interviews) these data were not
quantifiable. There were several limita-
tions to the study. First, direct patient
interviews might have revealed other
factors relating to patients’ decisions to
pursue or not pursue follow-up. Second,
this study was conducted at a single ac-
ademic medical center, which may limit
the generalizability of these results.

In conclusion, the communication
and management of incidental imaging
findings has gained increasing attention
among physicians and policy makers be-
cause of the frequency with which these
findings are detected during routine
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clinical testing. PCPs feel conflicted
about using costly testing for inciden-
tal imaging findings of limited clinical
importance and may not act on unfa-
miliar incidental findings when no clear
follow-up recommendations are given.
A variety of approaches are described
by PCPs to communicate and manage
incidental findings. Some PCPs report
a uniform approach and others claim
to adapt their approach to the patient
and the finding. Our results suggest that
some patients may receive inappropri-
ate follow-up of incidental findings. Fur-
ther research is needed to determine
whether specific changes in radiology re-
ports, such as including evidence-based
treatment recommendations for inciden-
tal imaging findings, can alleviate patient
and PCP distress, enhance communica-
tion, increase appropriate imaging use,
and improve patient outcomes.
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