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Improving the test:

Pathological
scores

Healthy
scores

Healthy population

Sick population

Improved test
reduces overlap,

increasing 
sensitivity and specificity



Receiver Operator Characteristic
(ROC) Curves

• Plot of sensitivity vs (1-
specificity)

• ‘Trade off’ between sensitivity 
and specificity

• ‘Trade off’ between true 
positives and false positives

• 45° line - test with no 
discriminative value

Test with no
diagnostic information

Optimal 
test accuracy



Sensitivity

Sensitivity    positivity 
in disease

TP / (TP+FN)

A Negative test that 
has a High Sensitivity 
(i.e., almost no false 
negatives) helps rule 
out the disease 

(TP + FN)

State

Disease No Disease

Test

Positive True 
Positive

False
Positive

Negative False
Negative

True 
Negative



Specificity

Specificity     negativity 
in no disease

TN / (TN+FP)

A Positive Test that has 
a High Specificity (i.e., 
almost no false 
negatives helps rule in 
the disease 

(TN + FP)

State

Disease No Disease

Test

Positive TP FP

Negative FN TN



State

Disease No 
Disease

Test

Positive TP FP

Negative FN TN

Positive & Negative Predictive 
Value

PPV                disease 
amongst those with a 
positive index test

TP/ (TP+FP)

NPV                         no 
disease amongst those 
with a negative index 
test

TN/ (TN+FN)

 



https://epidemiology.sruc.ac.uk/shiny/apps/onestagesamplesize/


Baye’s Theorem and the Predictive Value of a Positive Test

• The probability of a test demonstrating a true positive 
depends not only on the sensitivity and specificity of a test, 
but also on the prevalence of the disease in the population 
being studied. 

• The chance of a positive test being a true positive is markedly 
higher in a population with a high prevalence of disease. 

• In contrast, if a very sensitive and specific test is applied to a 
population with a very low prevalence of disease, most 
positive tests will actually be false positives. 


















