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Abstract Chest radiographs are one of the most complex
imaging modalities to interpret. The objective of this study
was to assess how accurately emergency physicians
interpreted chest radiographs in relation to radiologist
reports. Radiological descriptions of chest radiographs
from 667 emergency department (ED) patients, aged 14
to 84 years, were retrospectively reviewed. The overall
level of agreement and agreement for different categories
(congestive heart failure, pneumonia, and other) were
assessed in 312 cases for which reports were available.
Statistical analysis was done using the chi-square test,
and interobserver agreement was calculated. The proportion
of agreement between emergency physician and radiologist
reports for normal, congestive heart failure, and pneumonia
cases was 84.3%, 41.4%, and 41.4%, respectively. Emer-
gency department physicians frequently missed specific
radiographic abnormalities, and there was considerable
discrepancy between their interpretations and those of
trained radiologists. The agreement for some diagnostic
categories such as pneumonia and congestive heart failure
was low. This study’s findings emphasize the need for
improving interpretive skills among ED physicians.
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Introduction

In the health care delivery system, the field of diagnostic
radiology has grown quickly since the discovery of X-rays
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in 1895 [1], and the use of radiological investigations is
increasing 5-10% per year universally [2—4]. Emergency
departments (EDs) and their importance as a patient care
service are growing at all health care facilities. Patients seen
in the ED often undergo radiological examinations for
evaluation of their medical and surgical conditions. Radio-
graphic examinations frequently contribute important infor-
mation to the medical decision-making process in the ED.
The treating physician in the ED does not always have the
time or the opportunity to consult an on-call radiologist and
therefore has to rely on personal experience and basic
skills. Radiographs are often initially interpreted by an
emergency medicine physician, and decisions are made on
the basis of this interpretation. The means and merits of
selecting patients for radiography in accident and other ED
cases and the radiological skills of emergency medicine
physicians and radiologists have been studied recently.
Discordance of radiograph interpretation in EDs with the
evaluations by radiologists is commonly reported in
different studies as ranging from 0.3% to 17% [5-8], with
one study reporting up to 58% discordance by primary care
physicians. The current study was carried out with the
objective of quantifying the accuracy of chest radiograph
interpretation by emergency medicine physicians in relation
to interpretation by radiologists.

Materials and methods

The chest radiographs of 667 patients from a 2-month
period were retrospectively collected. The study population
consisted of patients aged 14 years and older treated in the
ED during June and July 2001 at an 800-bed Canadian
university teaching hospital. I retrieved and reviewed
patients’ medical records from the ED and extrapolated
clinical and demographic details into a database including
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age, sex, diagnosis, disposition, resident versus consultant,
ED radiology report, radiologist report, and code and revisit
to the ED within a 1-week period if discharged from the ED
following a chest radiograph. The chief complaints
recorded for all patients were grouped into five major
categories: chest pain, shortness of breath, trauma, neuro-
logical manifestation, and other. I also grouped the final
diagnosis for each patient into one of five categories:
cardiac, respiratory, soft tissue injury (STI) and chest pain
not yet diagnosed (CPNYD), other, and no diagnosis. The
emergency reports were also grouped into five categories—
normal, nil acute, congestive heart failure, pneumonia
infiltrate, and other—and I examined the differences
between resident and consultant reports. The same group-
ings were made for the radiology reports, and I also
recorded how radiologists coded the films: “A” represented
agree, meaning that the main radiologist agreed with the
emergency physician interpretation; “N” stood for no report
being done by an emergency physician; and “D” stood for
disagreement between the radiologist’s and the emergency
physicians’ interpretations. In addition to these records, I
looked at the disposition of all patients.

Data analysis

The data were entered in MS Excel and analyzed using
SPSS Pc version 16.0 statistical software. Descriptive
statistics (mean, standard deviation, and proportion) were
used to describe the study variables. The accuracy of
emergency physician reports was compared with the
radiologist’s interpretations. Differences in proportions
were assessed using the chi-square test, and interobserver
agreement was also tested by kappa coefficient. For all
statistical analysis, a two-tailed p value of 0.05 was
considered statistically significant.

Emergency Report

Others

6.15%

Pneumo.

6.35%

No report Normal CHF
52.90% 27.89% 6.75%

Fig. 1 Distribution of emergency physician interpretations of 667
chest radiographs. CHF congestive heart failure; Prneumo pneumonia
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Fig. 2 Distribution of radiologist interpretations of 667 chest radio-
graphs. CHF congestive heart failure

Results

Of 667 patients, 50.2% were male and 49.8% were female,
and their ages ranged between 14 and 84 years (mean+SD
61.8+£10.6 years). The most frequent complaints were chest
pain (31.5%), shortness of breath (20.2%), trauma and
musculoskeletal injury (15.4%), neurological symptoms
(12.3%), and other (cardiac arrest, abdominal pain, fever,
hypoxia, etc.; 20.5%). Diagnoses that frequently required
chest radiographs were cardiac (26.1%), respiratory
(16.0%), STI and CPNYD (20.5%), other (cardiac arrest,
cerebral vascular accident, and surgical conditions) in
32.4%, and no diagnosis in 5%. The distribution of
disposition of 667 patients from the ED were discharged
(411; 61.6%) or admitted (253; 37.9%); three patients
(0.4%) died.

Assessment of radiographs
The distribution of assessment of 667 radiographs by

emergency physicians and radiologists is given in Figs. 1
and 2.

Table 1 Agreement between ED and radiology reports

ED Radiology Total
Normal CHF  Pneumonia +  Other
(nil acute) infiltrate
Normal 156 5 5 19 186
CHF 14 17 2 8 41
Pneumonia + 14 5 17 5 42
infiltrate
Others 22 4 3 16 45
Total 206 31 27 48 312
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After excluding 353 and two cases that lacked ED
and radiology reports, respectively, the remaining 312
cases were assessed in relation to the radiologist’s report
(Table 1).

A statistically significant association exists between
the distribution of categories in the ED reports and those
of radiology (x>=150.25, p<0.0001). The proportions of
ED and radiology reports were similar in 206 cases (66%)
for all four categories. For each classification, the ED
reports were similar to those of radiology in 84.3% of
normal cases, 41.4% of congestive heart failure cases,
41.4% of pneumonia cases, and 35.5% of other cases.
Additionally, kappa=0.395 (p<0.0001) indicated that the
relationship between emergency physician and radiologist
reports was statistically significant. Of the remaining 106
(34%) cases with conflicting diagnoses, 68 (64.1%) patients
were discharged and 38 (35.9%) were admitted.

Discussion

The overall increased use of X-ray examination by EDs
over the past 10 years has stemmed not only from
refinement of emergency medicine but also from the
increasing workloads in radiology departments [9—13].
Attempts to rationalize referral habits and to develop
systems for selective yet safe X-ray reporting have been
compounded by other factors, including the changing
expectations of patients and the threat of litigation. There
is no consensus of opinion at present on selecting patients
for radiography or on selective reporting by radiologists.
Chest radiography is a very commonly used investigation
but detailed interpretation of the resultant film is relatively
complicated. It has been reported that the chest radiograph
is the most common radiograph to be misinterpreted by
observers, especially in EDs [5-8].

The results of this study reveal emergency physicians’
practices regarding chest X-ray interpretation and their
accuracy in relation to radiologist interpretations. The
results indicate that 66% of emergency reports were in
agreement with those of radiologists. Numerous studies
have examined the interobserver reliability of radiographic
interpretation in the ED. Each study was designed in a
different manner thus making standardization difficult [5,
6, 8, 14]. This study shows a higher proportion of
disagreement (34%) between ED physicians and radiolog-
ists. This could be due to ED physicians being less
meticulous in interpreting or recording findings. Also, due
to the methods used, the radiology report did not represent
a consensus of opinion since different radiologists instead
of one expert chest radiologist made the final interpretation
of the radiographs. In our hospital, as in other teaching
hospitals, the chest radiographs are read by various general

radiologists, a practice that precludes comparison with other
studies. In the current study, the emergency physicians
agreed with the senior radiologist in only 41.4% cases of
congestive heart failure and 41.4% of pneumonia cases;
however, there was agreement in 84.3% of normal cases.
Campbell et al. [15] found that only 45.3% of emergency
physician diagnoses of pneumonia were in agreement
with radiologist report of pneumonia. A study that
assessed the accuracy of X-ray film interpretation by
nonradiologist physicians revealed a significant need of
training in diagnostic radiology for hospital and primary
health care physicians [16]. This study indicated that
radiograph evaluation entails subjectivity, variability, and
uncertainty when performed not only by physicians and
emergency medicine physicians but also by experienced
chest radiologists.

In conclusion, the different ways to improve ED
physicians’ knowledge and skills for proper interpretation
are (1) by teaching radiology as part of their residency, (2)
by organizing periodical radiology training programs, and
(3) by including radiology in continuing medical educa-
tional programs. Additionally, cooperation between emer-
gency physicians and radiologists as well as an efficient
callback system when abnormalities are found are essential.
Finally, periodical institution-based guidelines need to be
established for emergency physicians to follow for classi-
fying and assessing radiographs in order to reduce the
disagreement with radiologists.
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