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Laboratories that undertake food testing
must be able to produce accurate, reli-
able, unbiased results. Incorrect results

may have significant effects for public health
and for food producers’ reputations; finan-
cial consequences of incorrect results may
be far-reaching.
Mistakes occur in laboratories, often due

to sample handling errors, use of inappro-
priate methods, inadequate training, equip-
ment failures or reporting errors. Of course,
these mistakes are likely to be reduced if a
laboratory has a robust quality system in
place.
The total process whereby the quality of

the results can be guaranteed is termed
‘quality assurance’. 
This is not the same as ‘quality control’

which is a component of quality assurance
and comprises the internal processes under-

taken to check that equipment, reagents and
culture media are performing within specifi-
cations. Quality control testing may include
the use of certified reference materials
(CRMs). 

Proficiency testing

By contrast, ‘proficiency testing’ (PT), also
an important component of quality assur-
ance, is the challenge of the effectiveness of
a laboratory’s quality system with externally
provided samples of known but undisclosed
content. 
The PT provider submits samples for

examination in the testing laboratory and
the results are revealed by the PT provider
only after testing has been completed; the
testing laboratories must undertake investi-
gations if their results for the PT samples are
unsatisfactory. 
However, laboratories should be cautious

of amending their procedures based on PT
results alone. PT providers will often pro-
vide guidance to help laboratories identify
potential sources of error, such as the
Health Protection Agency’s guidance avail-
able from www.hpa.org.uk/eqa/docs. 
It is important that a laboratory selects an

appropriate PT scheme. Ideally, they will
seek a provider that is accredited to the
international standard, ISO 17043:2010.

Sufficient expertise

Testing laboratories may also consider
whether the PT provider has sufficient
expertise in the relevant field; for example
are microbiology samples prepared by quali-
fied microbiologists who understand the
routine testing procedures? 
Another point for consideration by the

testing laboratory is the type of PT sample
provided; most microbiology PT schemes
will provide samples without a food matrix
or in a relatively inert matrix such as milk
powder or another dried product. 
Those schemes focus on the microbiology

testing procedures rather than the sampling
and pre-sample treatment stages. 
The reason that these PT sample types are

provided is because it is difficult to meet
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Fig. 1. Guide for the use of proficiency testing.
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homogeneity and stability requirements for
PT samples if real food matrices are used for
international accredited schemes. 
Cost is also a significant factor, and some

schemes provide samples that can be tested
for a wide range of micro-organisms rather
than as single parameter samples. 
Schemes such as those provided by the

HPA provide repeat samples free of charge
so laboratories that experience difficulties
with their examinations may repeat the tests
after they have undertaken an investigation
and completed corrective actions to ensure
that their actions were effective.

Effective insight

PT results will provide an effective insight
into routine results only if PT samples are
treated in the same way as routine samples.
This means that every stage of testing from

sample receipt, through all stages of the
testing process, to reporting of results, is
undertaken by the same people who would
normally do the tests using the same proce-
dures. 
If PT samples are treated differently from

routine samples then the PT results may be
excellent, but little will be learnt about the
quality of the routine service. PT is of limited

value without the other quality components
such as quality control procedures and the
use of reference materials and while PT will
identify problems with testing it will not
solve the problems; PT can help to confirm
that problems have been eliminated.
The trend in food testing is moving

towards core centralised laboratories con-
centrating on high volume throughput with
some of these laboratories processing over
a million samples per year. 
These larger laboratories require more

staff members and the trend is leading to a
corresponding change in skill-mix. 
In part, this has been brought about by

increased automation and pressure to
achieve cost reductions and increased effi-
ciencies. 
There is a significant emphasis on quality

and value for money as competition
between laboratory networks increases.  In
response, laboratories may need other
externally provided tools to supplement PT,
to help demonstrate the competence of
individual staff members or the effectiveness
of their training programmes. This data may
also be required to help to maintain accredi-
tation or for reassurance of managers or
clients. 
The Health Protection Agency’s new

CompetencyCheck range of products is an

example of such a tool, recommended to
supplement the overarching performance
assessments provided with the HPA food
microbiology PT schemes. 
The products consist of preserved micro-

organisms, in the format of Lenticule discs,
with contents designed to help to confirm
competence with salmonella detection, liste-
ria detection and listeria enumeration. 
This type of sample differs from PT sam-

ples and certified reference materials, as
demonstrated in Table 1.

Summary

Laboratory testing makes an important con-
tribution to assuring quality standards in
foods, provided that the testing is under-
taken accurately. Robust quality assurance
systems are likely to improve the quality of
results; PT is an important component of a
quality assurance system although PT can be
effective only if used correctly. 
The increasing availability of supplemen-

tary products designed to demonstrate indi-
vidual staff competency and assessment of
the performance of new methods allows PT
samples to  be used correctly for the pur-
pose for which they are designed.              n
b julie.e.russell@hpa.org.uk

Proficiency testing Samples for training and Certified Reference Materials 
(PT) samples competency assessment (CRMs)

(for example the HPA 
CompetencyCheck range)

Description Sample contents are unknown Sample contents are unknown by the CRMs are pure cultures of control strains
by the testing laboratory until after testing laboratory until after testing. from national collections such as the 
testing. The contents normally consist The contents normally consist of a National Collection of Type Cultures 
of a mixture of wild-type strains mixture of wild-type strains simulating (NCTC). They contain known levels
simulating the micro-flora of real samples. the micro-flora of real samples. of micro-organisms; the testing

laboratory knows the content of the
CRM at the point of purchase.

Standard Routine procedures should be used Routine procedures against which Designed for use as a process control
operating throughout for the PT samples to competency is being tested should be alongside the routine procedure.
procedures demonstrate the effectiveness of used; however, in addition, samples If the control fails there may be a

laboratory processes and identify may be used to demonstrate competency problem with the process that can be
systematic errors. with new laboratory methods, methods investigated immediately. Useful for the

undergoing trial or validation studies  control of culture media.
(for example, for molecular methods).

Staff The procedures must be undertaken The same member of staff may Not designed to challenge staff
competence by the same members of the team who undertake all stages of testing. If competence although CRMs can be used

would normally undertake the various errors are identified then the individual as support materials.
stages with routine foods - from sample can concentrate on improving their
receipt through the practical testing performance at the relevant stage(s).
procedures to reporting results.

Training PT samples are not designed Samples may be used for training CRMs are not designed for staff
programmes for training purposes, and although or to demonstrate the effectiveness training although they can be used as

they can be used for training, this is of a laboratory’s training programme. a supporting tool.
not the most cost effective use of
PT samples.

Replicate PT schemes are usually designed Laboratories may test as many replicates Not applicable.
samples to allow one sample per laboratory; of each sample as they need. For

this more accurately simulates the example, they may choose to provide
situation with real foods where a replicate of the same sample for
microbiology laboratories are unlikely every member of staff.
to receive two identical samples.

Table 1. Comparison of sample types.


