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We agree with Dr. Shibata that education that incorporates 
the principles we discussed in our article will contrib-

ute to diagnostic excellence in medicine.1,2 We also agree that 
spectrum effect3 can be a potential threat to external validity 
(generalizability) in studies of diagnostic accuracy, and that this 
is equally important to consider as potential threats to internal 
validity, such as verification bias and biases related to reference 
test selection and interpretation.4 We used the term “data quality 
issues” to refer to both types of validity in our article.

We do have one point of disagreement with Dr. Shibata, 
who advocates for an alternative likelihood ratio heuristic, 
first proposed by McGee,5 in which several easy-to-remember 
likelihood ratios are scaled to approximate changes in prob-
ability of disease. In our view, the major limitation of using 
this rule is that it becomes more inaccurate as pretest proba-
bility approaches the extremes (0% or 100%). Even within the 
pretest probability range that Shibata suggests (10%–90%), 
the heuristic can misguide clinicians. For example, if pre-
test probability is 70%, then after a test result with LR = 5, 
the heuristic suggests a definitive diagnosis (heuristic: 
70% + 30% = 100% posttest probability). However, the true 
posttest probability is 92%, which is significantly below cer-
tainty. We caution against assuming that patients with disease 
probabilities outside of the 10%–90% range do not require 
additional testing, because decision-making thresholds vary 
based on the disease, test, and treatment being considered,6 
as well as patient values and preferences. Furthermore, it 
is common for patients with pretest probability < 10% to 
undergo further testing (e.g., D-dimer testing in patients with 
low probability of pulmonary embolism based on a clinical 
prediction rule; cardiac troponin testing in patients with low, 
but not negligible, pretest probability of myocardial infarc-
tion; and most screening programs, to name a few).

Like with our criticism of other heuristics that have been 
used to teach diagnostic reasoning, we fear that learners too 

often remember the rule but not the caveats, which leads to 
mistakes. In addition, the proposed heuristic is simply unnec-
essary because it requires the same amount of information 
input—pretest probability and likelihood ratio—as does use 
of a nomogram or online calculator, which are more accurate.2 
Therefore, we continue to advocate for use of Bayes’ rule as the 
only rule when it comes to probabilistic diagnostic reasoning.
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