
STATS-14B07 A new test called the “intubation score” has a reported 90% 
sensitivity and 70% specificity when used to predict difficult intubation. Describe 
how this information and other statistics related to this test can be used in 
predicting difficult intubation. 

How will the incidence of difficult intubation affect the performance of this 
test? 
 
Definitions 
 
Applying the new test to a sample population, the following 2 × 2 contingency table 
may be constructed 
 
 Positive Outcome Negative Outcome 
Positive Test True positive False positive 
Negative Test False negative True negative 
 
In this case, positive outcome = difficult intubation (DI) 
 
 test predicts intubation will be actual intubation 
True positive (TP) difficult  difficult 
False positive (FP) difficult easy 
True negative (TN) easy easy 
False negative (FN) easy difficult 
 

Sensitivity is defined as 
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Sensitivity is related to the test’s ability to detect the presence of outcome 
 

Specificity is defined as 
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Specificity is related to the test’s ability to detect the absence of outcome 
 
Sensitivity and specificity are independent of prevalence of outcome in population 
 
Predicting difficult intubation 
 

Positive predictive value (PPV) is defined as 
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PPV is the probability that a subject with a positive test truly have DI 
 

Negative predictive value (NPV) is defined as 
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NPV is the probability that a subject with a negative test true does not have DI 
 
PPV and NPV are related to both sensitivity and specificity but also prevalence of DI 
in the sample population 
 
In the general population, DI is uncommon, with prevalence ≈ 1 in 200 ~ 2000 
 



Outcomes with low prevalence ! reduce PPV and increase NPV of test ! more 
likely to have false positives (type I error) and less likely to have false negatives (type 
II error) 
 
The exact relationship between PPV, NPV, sensitivity and specificity is complex 
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NPV =
spec × (1− prev)

spec × (1− prev) + (1− sens) × prev
 

 
but note, ↓prevalence ! ↓PPV and ↑NPV 
 
Application of score to target patient 
 
Applicability involves matching of sample population with target patient 
 
For example, score with PPV and NPV derived using the normal general population 
may not have the same PPV and NPV in the obstetric population 
 
Examiner’s comments – 29 % of candidates achieved a pass in this question 
 
In order to pass the question, candidates were required to provide an accurate 
definition of sensitivity, specificity, positive predictive value (PPV) and negative 
predictive value (NPV). 
 
A 2x2 contingency table was often helpful for explaining definitions, especially when 
the terms true positive, true negative, false positive and false negative were 
represented correctly within the table. 
 
Extra marks could be gained for recognizing that difficult intubation is a relatively 
uncommon event, with potentially serious consequences if unpredicted. Recognising 
that a low “disease” prevalence reduced the PPV and increased the NPV was 
rewarded, as was a realisation that sensitivity and specificity are unaffected by the 
“disease” prevalence. 
 
Marks were also gained for mentioning that a large, and representative, sample 
population is required when determining the test characteristics initially and for 
stating that the test may not give the same results in different population groups. 
 
Common sources of error were: incorrect definitions of specificity; confusing 
sensitivity and specificity with positive and negative predictive value; stating that 
disease prevalence affected sensitivity and specificity and the use of the acronym 
“SPecificity rules IN, SeNsitivity rules OUT (SPIN SNOUT)” which in virtually 
every instance resulted in incorrect definitions, possibly due to its inherently 
misleading nature. 


