
Proficiency Testing

Stewart Reynolds

Head of Analytical Services

Food Science Group

Central Science Laboratory, York, UK

SELEMAT Programme 3-5 July 2006 Bangkok



Introduction

� What is proficiency testing?
� How does a PT operate?
� How are the results from PTs interpreted?
� FAPAS
� EU PT 
� Trends in results



What is proficiency testing?

� An inter-laboratory test of the accuracy that 
participating laboratories can achieve

� An independent assessment of laboratory 
performance

� An external quality control procedure

Complements internal QC processes, e.g. use of 
validated methods, certified reference materials, on-
going ‘blank’ and ‘recovery checks, etc



Why participate in proficiency tests?

Shows any bias of results from the ‘true’ value

� Requirement of accreditation bodies

� Requirement of European Commission

� Requirement of customers



How does a proficiency test operate?



Interpreting results from PTs

� Participant’s result is given a z-score (x)
� Compares the z-score with the ‘assigned 

value’ or ‘true’ value (X) 
� x-X
� Standardises against a measure of 

acceptable analytical variation – target 
standard deviation(sd)

� z = (x-X) / sd
FAPAS use 22%, EU use 25% as the target sd



z-scores

� Superficially z-scores can be interpreted as:
|z| <= 2 ‘satisfactory’
|z| <= 3 ‘questionable’
|z| > 3 ‘unsatisfactory’
However, there is more to it!

� You must consider the probabilities
a ‘questionable’ score has about a 1 in 20 chance of 

being a perfectly good result, from the edge of the 
distribution!



Interpreting results
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FAPAS - proficiency tests involving 
pesticide residues in food

3 Series
Between 4 and 10 rounds per year

� Pesticide residues in fatty foods
(organochlorines & PCBs, organophosphates & 
pyrethroids) 

� Pesticide residues in cereals & cereal products
(organophosphates & pyrethroids)

� Pesticide residues in fruits & vegetables
(GC amenable and LC amenable)



FAPAS

� Test materials are spiked with 3 – 6 different 
pesticides

� Results are assessed for accuracy and 
misidentification (false positive and false 
negative results)



Control chart (FAPAS z-scores)

SERIES 19, PESTICIDES (Fruit, Vegetables, Tea & Wine)
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FAPAS – Laboratory performance

� Easy analytes, easy matrices and analyte 
levels > 0.1 mg/kg 

� 70-90% satisfactory z-scores obtained



FAPAS – Laboratory performance

More difficult analytes

� Polar compounds – acephate, methamidophos, 
monocrotophos, omethoate

� Basic compounds – imazalil, thiabendazole

� Isomeric mixtures – cypermethrin, phosphamidon



FAPAS- Laboratory performance

� Difficult analytes even in easy matrices like 
melon 50-60% satisfactory z-scores

� Difficult matrices, easy analytes

tea p,p’-DDT
54% satisfactory z-scores



EU proficiency tests

Pesticide residues in fruits & vegetables
Annually

Seven PTs have been undertaken since 1997

The eighth is now in progress

In future will be the responsibility of the new CRLs
Could be up to 4 rounds per year



EU proficiency test

Set up by the European Commission in 1996 
specifically to check on the reliability and 
comparability of national monitoring data

Now aims to improve the performance and 
scope of the participating laboratories



EU Proficiency tests

� PT 1 Jan 1997 Sweet peppers
� PT 2 Mar 1997 Apples
� PT 3 May 1999 Cucumbers
� PT 4 May 2002 Oranges
� PT 5 May 2003 Lettuce
� PT 6 May 2004 Tomatoes
� PT 7 May 2005 Grapes
� PT 8 June 2006 Aubergine (egg plant)



EU proficiency tests

� Between 12 and 18 pesticides (spiked and incurred)

� Assessed by z-scores
� Weighted sum of z-scores (WSZ)
� Analytical scope (>90%) at sufficient sensitivity
� False +ves & False -ves

Participants are classified into Categories A and B



Weighted sum of z-scores
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Pesticides in PTs 1-5 Assigned Values and RSDs

0.22  22%0.15    46%parathion

0.049  45%0.12     54%omethoate

0.39   31%0.24     22%methidathion

0.091  51%0.63     49%0.42     53%methamidophos

0.69      39%4.2       60%imazalil

0.076  29%0.40     24%endosulfan

0.11   24%0.12    34%0.14    22%0.20     21%0.32        19% diazinon

0.39      45%0.33        29%cypermethrin

0.073  43%0.69    21%chlorpyrifos

0.49    24%0.52     26% carbendazim

0.12   44%0.15     49%acephate

LettuceOrangesCucumbersApplesPeppersCrop / Pesticide

54321PT



Citrus vs Apple Matrix TIC using GC-ITD



EU PT7 – October 2005

� 128 laboratories participated (from 24 EU
member states)

� 50% classified in Category A
(reported results for 14 or more of the 16 
pesticides present in the TM)

� 30% also had satisfactory z-scores for all 16 
pesticides

� Decrease in numbers of both false +ve and 
false –ve results



Conclusions

� Difficult to see many trends as too many 
variables between rounds

� Less false positive & false negative results in 
recent years

Improvement may be due to more use of MS 
and MS/MS


