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The aim of a diagnostic accuracy study is to evaluate the association between the 
test result and the disease status of the study participants. 
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Study design 

Cross-sectional design 



Index test (test under evaluation) 

Reference standard (previously “gold standard”) 

Key points of the diagnostic accuracy assessment procedure: 

setting and patients selection modality (consecutive? inappropriate exclusions?) 

technical characteristics of the two tests 

blinding 

same reference standard for all the participants 

threshold (predefined?) 

time interval between index and reference (appropriate?) 

statistical analysis (appropriate? participants excluded from the analysis?) 

 

Target condition (disease of interest) 

Study design 



When using a diagnostic test in clinical practice we would avoid 
errors (misclassification of patients).  

A perfect index test: 

If a patient is positive he/she certainly has the target condition. 

If a patient is negative he/she certainly has not the target 
condition. 

Unfortunately this happens only in an ideal world. In the real world the 
result of an index test may sometimes be wrong. 
 

We have to deal with false results 

Diagnostic tests 



How to summarize the  results of a diagnostic test accuracy study? 

The 2x2 table 

   ?     

Results of the study 



It is a cross tabulation. 
Built by crossing index test and reference standard results. 

It is a summary description of the study participants. 

The 2x2 table 



It is a cross tabulation. 
Built by crossing index test and reference standard results. 

It is a summary description of the study participants. 

The 2x2 table 



It is a cross tabulation. 
Built by crossing index test and reference standard results. 

It is a summary description of the study participants. 

The 2x2 table 



It is a cross tabulation containing four (2x2=4) numbers. 

These four numbers carry all the information needed. 

Two rows 

Two columns 

Four cells 

The 2x2 table 



It is a cross tabulation. 
Built by crossing index test and reference standard results. 

It is a summary description of the study participants. 

The 2x2 table contains all the information needed for the quantitative 
assessment of the diagnostic accuracy. 

Accuracy: how many times the result of the index test was “right”? 
51+48=99 99/119=83% 

Inaccuracy: how many times the result of the index test was “wrong”? 
20+0=20 20/119=17% 

TP 

FN 

FP 

TN 

TP: True Positives 
FN: False Negatives 

FP: False Positives 
TN: True Negatives 

The 2x2 table 



The 2x2 table 
An example 



EGD 

+ - 

PillCam + 55  TP 6  FP 

- 16  FN 36  TN 

71 42 113 

The 2x2 table 
An example 



EGD 

+ - 

PillCam + 55  TP 6  FP 

- 16  FN 36  TN 

71 42 113 

Accuracy: (55+36)/113=80.5% 
 
Inaccuracy: (16+6)/113=19.5% 

Misclassification of 22 patients 

The 2x2 table 
An example 



EGD 

+ - 

PillCam + 55  TP 22  FP 

- 0  FN 36  TN 

55 58 113 

EGD 

+ - 

PillCam + 55  TP 0  FP 

- 22  FN 36  TN 

77 36 113 

Inaccuracy: (22+0)/113=19.5% 
 
 
Accuracy: (55+36)/113=80.5% 

Inaccuracy: (0+22)/113=19.5% 
 
 
Accuracy: (55+36)/113=80.5% 

The 2x2 table 
An example 

Misclassification of 22 patients 

Misclassification of 22 patients 



Accuracy or inaccuracy? 

80.5% accurate or 19.5% inaccurate? 

These two numbers carry the same information. 

The 2x2 table 

Why inaccuracy? Just to put the emphasis on the false results. 



Take home message 

The 2x2 table contains all the information needed to assess the 
diagnostic accuracy. 
 
 
The overall accuracy is a “rough” estimate of the accuracy of an index 
test: false positives and false negatives are assumed to have the same 
importance. 


