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Without diagnostics, 

medicine is blind.  
And yet, diagnostics  

receive much less  

attention than vaccines  

and drugs. 
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SAMPLE TYPES OF PROFICIENCY PANEL 
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YOUDEN'S INDEX 

• The index was suggested by W.J. Youden [1] as a way of summarizing the 
performance of a diagnostic test.  

• Its value ranges from -1 to 1, and has a zero value when a diagnostic test 
gives the same proportion of positive results for groups with and without 
the disease, i.e the test is useless.  

• A value of 1 indicates that there are no false positives or false negatives, i.e. 
the test is perfect.  

• The index gives equal weight to false positive and false negative values, so 
all tests with the same value of the index give the same proportion of total 
misclassified results. 

[1] Youden, W.J. (1950). Index for rating diagnostic tests. Cancer. 3: 32–35 
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ILLUSTRATION OF YOUDEN INDEX. 
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EQA PANEL 

Application of exact binomial test for goodness-of-fita for the case of testing seven 
equal samples: estimation of consistency of a particular outcome with the target value 
0.99 at significance level α = 0.1. 
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MINIMAL REQUIRED SAMPLE SIZES FOR DISCRIMINATION OF SELECTED 
PARAMETER VALUES 

a Power analysis for one-tailed exact binomial test for goodness-of-fit was performed with 
significance level 0.1 and power 80 using G*Power [13].  
b Next to the target level = target level–effect size of power analysis. 
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INFORMATIONAL  
CAPACITIES OF 
CURRENTLY 
FEASIBLE SAMPLE 
SIZES ALLOCATED 
FOR EVALUATION 
OF ONE 
PARAMETER. 

data not  
included 

n.d. = not  
determinable 
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EXAMPLES OF CURRENTLY FEASIBLE OPTIMIZED TEST PANELS. 
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CONCLUSIONS 

• The immediate goal of EQA is defined as to obtain a statistically reliable 
estimation for every laboratory whether its performance meets the 
proficiency standard, while the overall goal is to match every laboratory to its 
specific performance level.  

• Youden index requires an estimate of sensitivity and specificity and 
incorporates the relationship of these performance parameters.  

• Dependence of informational capacities of test panel from the panel size and 
content is quantitatively analyzed and the optimal design and informational 
capacities of both idealized panels (whose size is not restricted by financial 
factors) and currently feasible panels are considered.  

• Our approach provides the basis both for rational design of currently feasible 
EQA test panels and for an increased panel size. 

• Our approach provides the basis for the upfront planning of EQAs ensuring 
that the data will allow objective statistical evaluation and comparison of 
participant performances.  

• It enables both the rational design of currently feasible test panels and to 
provide reasons for rational panel size increase. 
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