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AIM: To evaluate the degree of variability in clinicians’ interpretation of expressions used by
radiologists to communicate their level of diagnostic confidence within radiological reports.
MATERIALS AND METHODS: Clinicians were solicited to complete a prospective survey

asking them to select the approximate perceived level of certainty, expressed as a percentage,
associated with 20 expressions used by radiologists to communicate their level of diagnostic
confidence within radiological reports. The median and inter-decile range (IDR) were
computed for each expression, with a smaller IDR indicating greater reproducibility. Clinicians
were also asked questions regarding their attitudes about radiologists’ communication of
diagnostic confidence.
RESULTS: Forty-nine surveys were completed. Median confidence associated with the ex-

pressions ranged from 10e90%. Reproducibility of the expressions was variable, as IDR ranged
from 15e53%, although a median IDR of 40% indicated overall poor reproducibility. Expressions
with relatively higher reproducibility included “most likely”, “likely”, and “unlikely” (IDR 15
e20%), whereas expressions with relatively lower reproducibility included “compatible with”,
“suspicious for”, “possibly,” and “can be seen in the setting of” (IDR �45%). Only 20% of cli-
nicians agreed or strongly agreed that radiologists consistently use such expressions within
their reports. Fifty-five percent of clinicians preferred that diagnostic confidence be commu-
nicated as a percentage rather than as a textual expression.
CONCLUSION: There was poor reproducibility in clinicians’ interpretations of many ex-

pressions used by radiologists to communicate their level of diagnostic confidence. Use of
percentages to convey diagnostic confidence within reports may mitigate this source of am-
biguity in radiologists’ communication with clinicians.

� 2014 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
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Introduction

The radiological report serves as the primary means of
communication between radiologists and referring clini-
cians and is a key factor in driving clinical management.1,2

Thus, it is essential that reports not only accurately convey
the presence of detected abnormalities, but also the
Elsevier Ltd. All rights reserved.
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radiologist’s opinion regarding the significance of such ab-
normalities and the likelihood of suggested diagnoses.3,4

Indeed, vagueness and ambiguity within radiological re-
ports concerning the potential significance of described
findings, even in the context of overall accurate reports, has
been identified as a source of patient harm and the basis of
numerous large malpractice settlements.5 In addition,
clarity has been identified by referring clinicians as one of
the most critical qualities of radiological reports.6 The
importance of precise communication within radiological
reports is also substantiated by the American College of
Radiology having stressed the need for precision within
reports,7 as well as by this topic serving repetitively as the
basis of studies and editorials within the radiological liter-
ature from the 1920s through to the present time.8e12

One source of potential miscommunication in radiolog-
ical reporting is the tendency of radiologists to use textual-
based expressions to convey their level of confidence in
suggested diagnoses.5,9 For instance, a spectrum of terms,
such as “most likely,” “possibly”, “suggestive of,” and
“cannot exclude,” frequently accompany differential di-
agnoses within reports. By using such terms, the radiologist
intends to express a particular level of certainty in the
suggested entities. However, it is such expressions that can
introduce ambiguity into reports given the possibility of the
referring physician perceiving the expression as associated
with a different level of diagnostic confidence than is
intended by the radiologist.5 These differences in meaning
associated with common expressions can lead to mis-
understandings resulting in inadequate or excessive further
intervention for incidental findings.5

Such differences in interpretation among clinicians and
radiologists have been suggested by one past study inwhich
eight musculoskeletal clinicians were presented with indi-
vidual expressions relating to diagnostic confidence.13

However, the potential optimal expressions to be used, as
well as clinicians’ attitudes regarding this particular aspect
of radiological reporting, remain unknown. Thus, the aim of
the present study was to evaluate the degree of variability
in clinicians’ interpretation of expressions used to
communicate diagnostic confidence within radiological
reports, as well as to assess clinicians’ perspectives
regarding the use of such phrases.
Materials and methods

This prospective study was Health Insurance Portability
and Accountability Act (HIPAA)-compliant and approved by
the institutional review board. Clinicians attending multi-
disciplinary conferences at NYU Langone Medical Center
were solicited to complete a three-part survey relating to
expressions of diagnostic confidence usedwithin radiological
reports. In the first portion of the survey, 20 different sen-
tences were provided, each using a different expression to
convey the likelihood of a liver lesion to represent a metas-
tasis. These expressions were selected based on a review of
expressions appearing within radiological reports at NYU
Langone Medical Center, which was performed in consensus
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by the study’s authors. For each sentence, the clinician was
asked to select the conveyed likelihood from one of six
choices (10%, 25%, 50%, 75%, 90%, and 100%). In the second
portion of the survey, clinicians were asked to select the term
that they preferred that radiologists use to convey varying
levels of diagnostic confidence (10%, 25%, 50%, 75%, and 90%).
For each of these percentages, three choices were provided;
these choices were selected based on a subjective review of
expressions most commonly used within reports at NYU
Langone Medical Center. The clinicians were not asked to
select a preferred term to convey 100% confidence given the
ability to communicate such findings without any modifier
or expression of diagnostic certainty. In the third portion of
the survey, clinicians were asked: to indicate whether they
prefer that radiologists express their level of diagnostic
confidence for indeterminate findings via a textual descrip-
tion or via a percentage; to indicate the extent to which they
agree that textual descriptions provided by radiologists to
convey level of diagnostic confidence for a suggested diag-
nosis of an indeterminate lesion are used consistently be-
tween radiologists; and to record their specialty.

Non-parametric statistics were used for data from the
first part of the survey given the ordinal nature of these
data. Specifically, for each expression of diagnostic confi-
dence, the median, 10% decile, 90% decile, and interdecile
range (IDR; computed as difference between 90% and 10%
decile) of the level of diagnostic confidence provided by
clinicians were determined, with a lower value in terms of
IDR indicating greater reproducibility. Median IDR among
all expressions was computed. Spearman’s correlation co-
efficient between median diagnostic confidence and IDR
was calculated among all expressions. Data from the second
and third portions of the survey were tabulated using
standard summary statistics. Data were analysed using
software (MedCalc for Windows, version 12.7; MedCalc
Software, Ostend, Belgium).
Results

Forty-nine clinicians completed the survey. The distri-
bution of specialties represented by respondents was sur-
gery (n ¼ 10), urology (n ¼ 8), internal medicine (n ¼ 7),
gastroenterology (n ¼ 5), medical oncology (n ¼ 5), pul-
monary (n ¼ 4), radiation oncology (n ¼ 2), OB/GYN (n ¼ 2),
neurology (n ¼ 1), and unspecified (n ¼ 5).

Table 1 presents the results of the first portion of the
survey regarding level of diagnostic confidence associated
by clinicians with expressions used within radiological re-
ports. Seven terms had a median diagnostic confidence of
90%, seven had a median confidence of 75%, two had a
median confidence of 50%, and four had a median confi-
dence of <50%.

The reproducibility of confidence levels associated with
the expressions was highly variable between terms, as the
IDR ranged from 15e53%. The median IDR for the 20 terms
was 40%, indicating the poor reproducibility among clini-
cians in terms of the level of diagnostic confidence associ-
ated with most of the terms. There was a weak inverse
nt” is “consistent”? A clinician-based assessment of the reliability of
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Table 1
Expressions of diagnostic confidence used within radiological reports, listed
in decreasing order of median diagnostic confidence, with associated 10%
decile, 90% decile, and interdecile range (IDR).

Expression Diagnostic
confidence
(median)

10%
decile

90%
decile

IDR (90e10%
decile)

Most likely 90 75 90 15
Highly suspicious 90 75 90 15
Representative of 90 75 100 25
Consistent with 90 75 100 25
Most consistent with 90 75 100 25
Characteristic of 90 50 90 40
Compatible with 90 50 100 50
Likely 75 75 90 15
Suggestive of 75 50 90 40
Probably 75 50 90 40
Worrisome for 75 50 90 40
Concerning for 75 50 90 40
Presumably 75 45 90 45
Suspicious for 75 25 78 53
Possibly 50 25 75 50
Can be seen in the

setting of
50 25 75 50

Questionable 25 25 55 30
Cannot entirely exclude 25 10 50 40
Cannot exclude 25 10 55 45
Unlikely 10 10 30 20
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correlation between each expression’s median confidence
level and associated reproducibility, as indicated by IDR
(r ¼ �0.301). The IDR also varied among those expressions
having a given level of diagnostic confidence. For instance,
among expressions having a median confidence of 90%, the
IDR varied from 15% (“most likely” and “highly suspicious”)
to 50% (“compatible with”); among expressions having a
median confidence of 75%, the IDR varied from 15%
(“likely”) to 53% (“suspicious”); and among expressions
having a median confidence of under 50%, the IDR varied
from 20% (“unlikely”) to 45% (“cannot exclude”). The IDR
was 50% for both terms having a median confidence of 50%
(“possibly” and “can be seen in the setting of”).

Table 2 presents the results of the second portion of the
survey regarding the expressions preferred by clinicians for
varying levels of diagnostic confidence. A majority of re-
spondents preferred the term “most likely” to indicate 90%
confidence (63%), the term “likely” to indicate 75% confi-
dence, and the term “unlikely” to indicate 10% confidence.
Table 2
Expressions preferred by clinicians for varying levels of diagnostic
confidence.

Diagnostic
confidence

Most favoured
expression

Second most
favoured expression

Least favoured
expression

10% Unlikely
67% (32/48)

Cannot exclude
31% (15/48)

Possibly
2% (1/48)

25% Possibly
45% (22/49)

Cannot exclude
34% (17/49)

Unlikely
20% (10/49)

50% Possibly
46% (22/48)

Suggestive of
33% (16/48)

Suspicious for
21% (10/48)

75% Likely
54% (25/46)

Suspicious for
24% (11/46)

Probably
22% (10/46)

90% Most likely
63% (30/48)

Compatible with
35% (17/48)

Suspicious for
2% (1/48)
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The term “possibly” was selected as the preferred term to
represent both 50% and 25% confidence, being selected by a
minority of respondents (45e46%) in each case.

Table 3 presents the results of the two previously noted
questions relating to clinician’s attitudes regarding
communication of diagnostic confidence within radiolog-
ical reports. Fifty-nine percent of clinicians disagreed or
strongly disagreed with the statement that radiologists use
expressions to communicate their level of diagnostic con-
fidence consistently, whereas only 20% of clinicians either
agreed or strongly agreed with this statement. Forty-five
percent of clinicians preferred that diagnostic confidence
be communicated via textual expression, whereas 55%
preferred that this be communicated via a percentage.
Discussion

A serious weakness of radiological reporting was iden-
tified by the clinicians’ responses to the survey within the
present study, as only 20% of clinicians indicated that ex-
pressions of diagnostic confidence are used consistently
within radiological reports. This problem is highlighted by a
multitude of medicolegal cases described in detail by Ber-
lin5 in which vagueness and ambiguity of the radiology
report itself was identified as a central contributor to pa-
tient harm. Numerous other authors have also stressed the
obligation of the radiologist to not only report radiological
abnormalities but to also provide a clear and meaningful
summary of the significance of these findings.1,10,11,14 In
particular, vague phrases with imprecise meaning have
been described as leading to radiologists failing to convey
their intended message within their reports.13

In the present study, variable reproducibility was
observed in the level of diagnostic confidence conveyed by
radiological expressions, with many terms having poor
reproducibility. The wide spectrum of perceived confi-
dence, in some instances exhibiting an IDR of �50%,
associated with some such expressions that are occasion-
ally used within radiological reports was alarming. For
instance, the expression “suspicious for” had an IDR of
perceived confidence ranging from 25e78%, and the
expression “compatible with” had an IDR of perceived
confidence ranging from 50e100%. These wide ranges
indicate that, when such expressions are used, clinicians
will draw inconsistent conclusions regarding the likelihood
of a diagnosis being favoured by the radiologist, and
accordingly, that some clinicians will inevitably interpret
the phrase differently than intended by the radiologist.
Nonetheless, for any given level of confidence, there were
particular expressions identified with relatively higher or
lower reproducibility, awareness of which may be useful
for the interpreting radiologist and providing a warning
regarding the use of certain terms. Specifically, radiologists
may choose to avoid those expressions observed to be
associated with lower reproducibility, so as to avoid this
source of ambiguity within their reports, and instead select
expressions communicating a more reproducible meaning
to clinicians.
t” is “consistent”? A clinician-based assessment of the reliability of
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Table 3
Attitudes expressed by survey respondents regarding communication of diagnostic confidence within radiological reports.

Question Strongly
disagree (1/5)

Disagree (2/5) No opinion (3/5) Agree (4/5) Strongly agree (5/5) Median (inter-quartile
range)

Agree that radiologists use
expressions of diagnostic
confidence consistentlya

4% (2/49) 55% (27/49) 20% (10/49) 14% (7/49) 6% (3/49) 2 (2e3)

Textual
expression

Percentage

Preferred method of
communication of
diagnostic confidence

45% (22/49) 55% (27/49)

a Specific statement for which respondents expressed level of agreement: “Textual descriptions provided by radiologists to convey their level of diagnostic
confidence regarding the suggested diagnosis for an indeterminate lesion are generally used in a consistent fashion between different radiologists.”
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It is notable that the expressions preferred by the sur-
veyed clinicians for communicating diagnostic confidence
of 10% (“unlikely”), 75% (“likely”), and 90% (“most likely”),
each had relative better reproducibility among the expres-
sions included in the survey (IDR of 20%, 15%, and 15%,
respectively). Thus, these expressions may be more useful
for the radiologist to facilitate clear communication.
Conversely, the expression “possibly”, which had a median
confidence of 50%, was the most frequently preferred
expression to convey both 25% and 50% confidence, and had
poor reproducibility with an IDR of 50%. Thus, no optimal
term for communicating a diagnostic confidence of 50% is
evident from the present data, perhaps reflecting the
inherent difficulty in consistently conveying what is
essentially an equivocal or intermediate level of probability.

One previous study also assessed clinicians’ interpretation
of expressions of diagnostic confidence used within radio-
logical reports.13 This study from outside the United States in
2000 only assessed a total of eight clinicians, all within
musculoskeletal specialties, in comparison with the 49 cli-
nicians having a broader range of specialties in the present
study. In this earlier study, clinicians were provided expres-
sions without a general context and asked to select a confi-
dence level from among just four options. No other questions
were asked of study participants. Thus, the insights derived
from that earlier study were considered to be preliminary.

Based on the present results, recommendations can be
made to radiologists to improve their communication of
diagnostic confidence within reports. Such recommenda-
tions are important given that even when radiologists
believe that they are being clear in their use of vocabulary,
this may not necessarily be the case to the referring clinician.
One option is to simply provide the level of diagnostic con-
fidence as a percentage rather than as a textual expression in
the standard fashion. In fact, this approachwas preferred by a
small majority of survey respondents in the present study
and has already been advocated by national guidelines in the
UK for the reporting of CTcolonography.15 Although different
radiologists may assign different confidence percentages to
the same imaging finding, thus still allowing for variability,
the source of the variability is now more heavily shifted to
the radiologist’s interpretation of the images, rather than the
clinician’s interpretation of the language used within the
report. Assigning a percentage also avoids potential
miscommunication due to differences in language usage
Please cite this article in press as: Rosenkrantz AB, et al., How “consiste
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between nations. An additional approach is to select a
limited set of standardized expressions that all radiologists
within a single practice must use when creating reports and
to educate the referring clinicians as to the level of confi-
dence associated with each such term. It seems reasonable
that, if pursuing this option, the standard set of expression
incorporate the terms “unlikely,” “likely,” and “most likely,”
which in the present study exhibited the highest levels of
reproducibility and were identified by clinicians as preferred
expressions. Although requiring the participation of all ra-
diologists within a practice, this approach goes beyond an
individual radiologist seeking to standardize communication
with clinicians and rather seeks to standardize communica-
tion across an institution. This approach is analogous to what
has been achieved at a multi-institutional level through the
development of a standardized reporting scheme for inter-
pretation of breast imaging through BI-RADS; the success of
this initiative indicates the potential for applying a similar
scheme to general radiological reporting. It is acknowledged
that the standardized expressions selected for such initia-
tives should also take into account the language usage pat-
terns of the given geographic region.

A number of limitations of the present study warrant
mention. First, although larger than in a past study relating to
this topic, the sample size in the present studywasmoderate.
In addition, only clinicians at NYU Langone Medical Center
were surveyed, a major academic medical centre in an urban
setting; findingsmay differ at other centres. Also, radiologists
were not surveyed regarding their intended meaning when
using the various expressions of diagnostic confidence in
radiological reports. Another limitation is that the level of
diagnostic confidence associated with the expressions may
differ between nations given regional differences in the us-
age of the English language; such potential differences are
not explored by the present single-centre study. Finally,
given that this survey-based study provided clinicians with
hypothetical questions by its nature, it did not actually assess
the impact of the use of different expressions on manage-
ment decisions in a clinical setting.

In conclusion, there was wide variability among clini-
cians in perceived confidence associated with many ex-
pressions used by radiologists to communicate their level of
confidence in a provided diagnosis. This variability in-
troduces potential for miscommunication between radiol-
ogists and clinicians, which in turn can affect patient care. A
nt” is “consistent”? A clinician-based assessment of the reliability of
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large majority of surveyed clinicians believed there to be
inconsistency in the use of expressions of diagnostic con-
fidence within radiological reports, and a small majority
preferred that diagnostic confidence be expressed as a
percentage. Potential approaches were suggested for
modification of radiological reports to incorporate these
observations, which may help mitigate this source of am-
biguity in radiologists’ communication with clinicians.
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