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Abstract:

Many studies have demonstrated that trained observers are more likely to a radiograph abnormal when it is
reviewed in a specially assembled sample with high disease prevalence than when the same film is interpreted as
part of a group with lower disease prevalence. At present there are very limited previously described context bias
studies.

The diagnostic sensitivity in the 2 groups was markedly higher for 3 readers in group A but unchanged in the other
3 readers. The meanSE of sensitivity was significantly higher for group A than for group. Among the 6
radiologists, diagnostic specificity was higher in group for 3, lower for 2, and unchanged for 1 reader. The mean of
specificity was not remarkably different between the groups.

The potential effects of con— text bias, and other biases that may be recognized in the future, cannot be eliminated
by randomization or adjusted with simple post hoc computations, and, therefore, the effects should be contemplated
or dealt with when an experiment is designed. To get unbiased estimates of diagnostic test accuracy for new and
existing technologies, radiologists and clinicians should recognize that, despite the popularity of such quantitative
measures as sensitivity, specificity, and likelihood ratios, their derivation and clinical significance still remain
underexplored and sometimes dubious.
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INTRODUCTION:

The medical literature is totally based upon guide
clinical practice, to evaluate and validate the
diagnostic ~ procedures, the  biased  well-
documentations are considered during the design and
completion of clinical. However the usefulness of
any imaging procedure is under debate from past
many decades that it can only be measured
objectively when radiologists are blinded to all
clinical information. A very limited data has found
after investigation that favor the influence on
subjective diagnosis. Radiology procedures, for
example, are frequently assessed by asking experts to
review large numbers of specially selected films with
augmented disease prevalence in a short period of
time, a process that is at odds with clinical practice. It
is not expected to alter test results for individual
patients however altering the prevalence of a disease
in a sample is known to affect such diagnostic
calculations as accuracy and positive and negative
predictive values. Many studies have demonstrated
that trained observers are more likely to a radiograph
abnormal when it is reviewed in a specially
assembled sample with high disease prevalence than
when the same film is interpreted as part of a group
with lower disease prevalence. At present there are
very limited previously described context bias
studies.

METHODS:

A review conducted from 1993 to 1994, it was about
pulmonary arteriograms in which the prevalence of
acute embolism was found to be 21%. To analyze the
hypothesis that whether observer’s sensitivity and
diagnostic  performance would increase and
specificity decrease in response to an increase in
disease prevalence therefore special sets of films
were prepared for clinical material. The sets of films
were having 3 series of radiograph from each of 24
right posterior oblique right pulmonary arteriograms,
out of which 33% prevalence showed areas of acute
right pulmonary embolism. The early, mid, and late
arterial phases of the contrast injection was showed
by the trio of films for each patient. These were made
from multiple projections with selective injections of
nonionic contrast in each pulmonary artery from the
original clinical diagnosis of the attending radiologist
which was used as the reference standard. 72
radiographs were analyzed based on the readers'
interpretations. The test series were evaluated in 2
ways. The 24 cases were embedded within similar
trios of films assembled from other procedures, and
differences in the context of interpretation were
deliberately reinforced by arranging the sequence of
examination in 2 distinct groups. In group 18 more
supplementary right posterior oblique pulmonary
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arteriograms with right pulmonary were added.
However the overall prevalence of PE came out 60%.
In group A the sequence was 10 consecutive
arteriograms of pulmonary embolism followed by
randomly distributed mixture of other 30 cases.
Whereas in group B there were 16 cases without
pulmonary embolism so the prevalence came out
with 20%. While 10 cases were used to maintain the
context in group those had the customary prevalence
of 20% and were followed by a random mixture of
the other 30 cases. For examination of both groups
these 2 sequences of radiographs were used. The
radiologists were not provided with any history or
clinical data, and they recorded their diagnosis for
each case on a standardized form with a 5-point
rating scale in which 1 indicated acute pulmonary
embolism is definitely present in the right pulmonary
artery; 2, acute pulmonary embolism is probably
present in the right pulmonary artery; 3,
indeterminate; 4, acute pulmonary embolism is
probably absent from the right pulmonary artery; and
5, acute pulmonary embolism is definitely absent
from the right pulmonary artery. After 8 weeks the
readers crossed over to receive and interpret the other
group of films. The radiologists were blinded to the
purpose of the experiment, did not know that they
would see certain films twice, and were told only that
about 2 hours would be needed for each set of 40
films.

RESULTS:

The diagnostic sensitivity in the 2 groups was
markedly higher for 3 readers in group A but
unchanged in the other 3 readers. The meantSE of
sensitivity was significantly higher for group A than
for group. Among the 6 radiologists, diagnostic
specificity was higher in group for 3, lower for 2, and
unchanged for 1 reader. The mean of specificity was
not remarkably different between the groups.

In group A, the mean area was 0.88, which was
significantly higher than the mean in group of 0.82.
The difference was particularly striking for reader 6,
for whom, despite the relatively small number of
cases in this study, the area calculated forth low-
prevalence readings in group was excluded from the
95% confidence interval around the area for the
exaggerated prevalence session in group A.

DISCUSSION:

The current research was carefully planned to avoid
the spectrum and workup (verification) biases that
can influence evaluation of every diagnostic test.
Spectrum bias may produce diverse sensitivities and
specificities between samples due to differences in
the mix of patients referred for the procedure,




IAJPS 2020, 07 (12), 1100-1103

although the interpretation of individual results is not
affected. For example, a diagnostic test is likely to
have a higher sensitivity in a population that includes
many subjects with severe or advanced disease than it
would in a screening population with less severe
disease. Since the analysis of the test set in both
groups A and was based on review of the same
material, spectrum bias cannot have affected the
results. Workup bias, although a frequent problem in
radiology research, was averted as every patient in
the current study was drawn from the same clinically
relevant population and received a prospective "gold
standard" diagnosis.

The utility of these surrogate measures, which are all
arithmetical functions of sensitivity and specificity,
relies on the assumption that test results for
individual patients are unaffected by alterations in
disease prevalence. Sensitivity and specificity thus
remain central to the evaluation of all diagnostic
tests, and failure to report them is still considered
evidence that a published report is of poor quality.
Although seemingly extreme, the gradient between
20% and 60% prevalence in the 2 groups described
herein is more subtle than the discrepancy between
research and clinical populations seen in many
radiology studies. In a report of observer variation in
mammography, EImore et al20 used a set of films in
which the prevalence of proven cancers was at least
10 times higher than in prospective trials of screening
mammography. Although these prevalence’s vastly
exceeded those expected in clinical practice, the
authors tried to include an un-diseased control sample
and to calculate sensitivity and specificity for the
radiology procedure. This approach assumes that
altering disease prevalence in a study sample does
not affect the test results observed for individual
patients. We suspected, however, that this practice of
accentuating disease prevalence might incorporate
potentially important, but unrecognized, prejudices.
In studying that question, we did not appraise clinical
pulmonary arteriography or recapitulate clinical
practice because the radiologists analyzed only the
right posterior oblique view to avoid potential
disagreements with the original clinical diagnosis.
Even in a single view, however, abnormalities on a
pulmonary arteriogram have only a single pathologic
etiology, and each expert observer's confidence that
an embolus was present on a given film was a direct
reflection of that reader's confidence that a specific
abnormality existed. Because each case included only
the same view of the same lung, the significant
differences in diagnostic ratings between sessions can
only be attributed to changes in the context of
interpretation. In fact, radiologists were more likely
to consider test-series radiographs abnormal when
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they were included in group A, resulting in a 20%
relative increase in sensitivity, although diagnoses for
individual cases were not uniformly susceptible to
this effect. For example, 3 of 8 cases of PE were so
obviously abnormal that 5 or 6 readers felt there was
definite evidence of PE during both sessions. In 3
other cases of PE, which were apparently harder to
interpret, 4 or 5 radidlogists shifted their diagnoses
between groups A and B, often by 2 or more points
on the rating scale. Such major diagnostic changes
were almost exclusively observed in cases where 3 or
more readers changed the re-interpretation. The
context bias was therefore most likely to affect the
interpretation of equivocal or difficult cases. We
conclude that for any subjectively interpreted
diagnostic test, the reported results for sensitivity,
specificity, predictive values, and ROC curves are
likely to be, in part, a function of the particular mix
of cases that the investigators have assembled even if
they have thought fully compensated for spectrum
and verification biases. Our results suggest that
published reports comparing radiology procedures
would be most reliable if the prevalence of disease in
each series is similar to that in the clinically relevant
population in which the alternative tests are applied.
The potential effects of con- text bias, and other
biases that may be recognized in the future, cannot be
eliminated by randomization or adjusted with simple
post hoc computations, and, therefore, the effects
should be contemplated or dealt with when an
experiment is designed. To get unbiased estimates of
diagnostic test accuracy for new and existing
technologies, radiologists and clinicians should
recognize that, despite the popularity of such
quantitative measures as sensitivity, specificity, and
likelihood ratios, their derivation and clinical
significance  still  remain  underexplored and
sometimes dubious.
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