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DERIVATION FROM EQUATION 2 

The overall detection accuracy is: 

(Eq. 2) Overall detection accuracy =
𝑎 + 𝑑

𝑎 + 𝑏 + 𝑐 + 𝑑
=

𝑎
𝑎 + 𝑐

(𝑎 + 𝑐) +
𝑏

𝑏 + 𝑑
(𝑏 + 𝑑)

𝑎 + 𝑏 + 𝑐 + 𝑑

=
𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦(𝑎 + 𝑐) + 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦(𝑏 + 𝑑)

(𝑎 + 𝑐) + (𝑏 + 𝑑)
 

Dividing the numerator and denominator by b+d we get: 

=

𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦(𝑎 + 𝑐)
(𝑏 + 𝑑)

+
𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦(𝑏 + 𝑑)

(𝑏 + 𝑑)
(𝑎 + 𝑐) + (𝑏 + 𝑑)

𝑏 + 𝑑

=
𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦

(𝑎 + 𝑐)
(𝑏 + 𝑑)

+ 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦
(𝑏 + 𝑑)
(𝑏 + 𝑑)

𝑎 + 𝑐
𝑏 + 𝑑

+
𝑏 + 𝑑
𝑏 + 𝑑

=

𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦(𝑎 + 𝑐)
(𝑏 + 𝑑)

+ 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦

𝑎 + 𝑐
𝑏 + 𝑑

+ 1
=

𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗ 𝑥 + 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦

𝑥 + 1
 

Where: 

a=true positives in the study population (number of sick persons who tested positive); 

b=false positives in the study population (number of not-sick persons who tested positive); 

c=false negatives in the study population (number of sick persons who tested negative); 

d=true negatives  in the study population (number of not-sick persons who tested negative); 

x=disease prevalence odds; and 

lower-case letters denote “a study population.”  

https://www.rmmj.org.il/issues/39/articles/864
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UNDERSTANDING PREVALENCE 

Only when the proportion of sick persons, prevalences in a specific study is identical to the prevalence in the 
patient population, that is, prevalenceTable1 = prevalence, is the detection accuracy identical to the 
diagnostic accuracy. 

(Eq. 2) Overall detection accuracy =
𝑎 + 𝑑

𝑎 + 𝑏 + 𝑐 + 𝑑
=

𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗ 𝑥 + 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦

𝑥 + 1

=
𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗

𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑠

1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑠
+ 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦

𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑠

1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑠
+ 1

=
𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗

𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1

1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1
+

𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 ∗ (1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1)
1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1

𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1 + 1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1

1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1

= 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗ 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1 + 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 ∗ (1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1) 

Only if prevalenceTable1=prevalence do we get Equation 11: 

𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗ 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 + 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 ∗ (1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒) =
𝐴 + 𝐷

𝐴 + 𝐵 + 𝐶 + 𝐷

= overall diagnostic accuracy (Eq. 11) 

Where: 

A=true positives  in the patient population, i.e., number of  persons who tested positive who were sick; 

B=false positives in the patient population, i.e., number of persons who test positive and were not sick 

C=false negatives in the patient population, i.e., number of  persons who test negative and were sick; 

D=true negatives in the patient population, i.e., number of persons who test negative who were not sick; 
and 

upper-case letters denote “a patient population.” 
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CALCULATING PREVALENCE 

Calculating prevalence-specific clinical data for Table 3 based on the sensitivity and specificity for 1000 
patients. Note that the prevalence for each population is A+C/1000 (5%, 50%, and 90%). 

Population I 

 Gold Standard 
Total 

SPOS SNEG 

Clinical Test    

 TPOS A = 30 B = 86 116 

 TNEG C = 20 D = 864 884 

Total 50 950 1000 

Prevalence=50/1000=0.05 

Overall diagnostic accuracy=894/1000=0.894 

Population II 

 
Gold Standard 

Total 
SPOS SNEG 

Clinical Test    

 TPOS A = 300 B = 45 345 

 TNEG C = 200 D = 455 655 

Total 500 500 1000 

Prevalence=500/1000=0.5 

Overall diagnostic accuracy=755/1000=0.755 

Population III 

 
Gold Standard 

Total 
SPOS SNEG 

Clinical Test    

 TPOS A = 540 B = 9 549 

 TNEG C = 360 D = 91 451 

Total 900 100 1000 

Prevalence=900/1000=0.9 

Overall diagnostic accuracy=631/1000=0.631 

Where 

SPOS=sick; 

SNEG=not sick; 

TPOS=positive test; 

TNEG=negative test; 
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ESTIMATING THE DIFFERENCE BETWEEN THE TWO MEASURES OF OVERALL 

ACCURACY  

By applying Equation 14 to Table 1 and Table 2, we obtain equations for the difference in the magnitude of 
the overall detection accuracy and the overall diagnostic accuracy: 

Difference of overall accuracy measures in Table 1 versus Table 2 

= overall diagnostic ability − overall detection accuracy

= [𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗ 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 + 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 ∗ (1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒) − 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗ 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1

+ 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 ∗ (1 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒)]

= 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 ∗ (𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1) − 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 ∗ (𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1)

= (𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 − 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦) ∗ (𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒 − 𝑝𝑟𝑒𝑣𝑎𝑙𝑒𝑛𝑐𝑒𝑇𝑎𝑏𝑙𝑒1) 

Thus, for a test with a given difference between the sensitivity and specificity, the difference between the 
two overall accuracy measures is dependent solely on the difference in the prevalence estimates in a specific 
study prevalenceTable1 versus the true general patient population prevalence. 


