
D+: Disease Present; D-: Disease Absent 

 

 

 

 

 

 
 

T+: Test Positive;  

T-: Test Negative 

 

Diagnostic Tests 
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Diagnostic Tests 

 

 

 

 
 False positives (FP)  

  The test is positive although the person does not have the disease. 

 False negatives (FN)  

 The test is negative even though the person has the disease. 

True positives (TP): The test is positive given the person has the disease. 

 Sensitivity = The probability of this is P(T+|D+) 

        = P(T+∩D+)/P(D+)   = TP/(TP+FN)=a/(a+c) 

True negatives (TN) : The test is negative given the person does not have the disease 

Specificity =The probability of this is P(T-|D-)  

                   = P(T-∩D-)/P(D-)  = TN/(FP+TN)=d/(b+d) 
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Disease 

Test Result Present (D+ )  Absent (D- )  Total 

Positive Test (T+ )  a  (TP)  b (FP) a + b 

Negative Test (T-)  c  (FN)  d (TN)  c + d 

Total a  +  c b + d n 



Sensitivity, Specificity and Predictive Values 

Diagnostic test characteristics (Sensitivity and Specificity) 

are based on experiments in which the test is compared 

to a  “Gold Standard” 

Predictive Value Positive (PV+): of a test is the probability 

that the subject has the disease given that the subject has a 

positive screening test 
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Predictive Value Negative (PV-): of a test is the probability 

that a subject does not have the disease, given that 

the subject has a negative screening test 
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Example: Sensitivity and Specificity of Breast 

Cancer Screening Examination (HIP program) 
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Sensitivity = a/(a+c) = 132/177 = 0.746 

Specificity = d/(b+d) = 63650/64633 = 0.985 

PV+ = P(D +|T +) = a/(a+b) =132/1115 = 0.118 

PV-  = P(D -|T -) = d/(c+d) = 63650/63695 = 0.999 

 

Breast  Cancer 

Screening Test Yes No Total 

Positive  132      983   1115 

Negative   45 63650 63695 

Total 177 64633 64810 
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A medical research team wished to evaluate a proposed 

screening test for Alzheimer’s disease. The test was given to 

a random sample of 450 patients with Alzheimer’s disease 

and an independent random sample of 500 patients without 

symptoms of the disease. The two samples were drawn from 

populations of subjects who were 65 years or older. The 

results are as follows. 

 

 

 

 

 

 

 

 

 

Alzheimer’s Diagnosis 

Test Result Yes (D + ) No (D - ) Total 

Positive (T +) 436 5 441 

Negative (T - ) 14 495 509 

Total 450 500 950 

Example 3.5.1 Page 81/82 
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In the context of this example 

 

a)What is a false positive? 

A false positive is when the test indicates a positive 

result when the person does not have the disease  

 

b) What is the false negative? 

A false negative is when a test indicates a negative 

result when the person has the disease. 

 

c) Compute the sensitivity of the symptom. 

P(T+|D+) =436/450=0.9689 

 

d) Compute the specificity of the symptom. 

P(T-|D-)=495/500=0.99 
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e)  Suppose it is known that the rate of the disease in the general population is 

11.3%. What is the predictive value positive of the symptom and the 

predictive value negative of the symptom  

 

 The predictive value positive of the symptom is calculated as: 

 

 

 

 

 

 

 

 

 The predictive value negative of the symptom is calculated as: 
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Prevalence and Incidence 

 Prevalence: is the probability of having the disease or 

condition at a given point in time regardless of the 

duration 

 

 Incidence: is the probability that someone without the 

disease or condition will contract it during a specified 

period of time 
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