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IDF	Jaap Evers
ISO 	Sandrine Espeillac (ISO/TC 34)
IUPAC	Zoltan Mester
NMKL 	Hilde Skaar Norli


Apologies

Apologies were received from Selma Doyran (Codex), Roland Poms (ICC) and Jean-Claude Ruf (OIV).

The attendees were welcomed by Dr. Roger Wood (Chair) who explained the reason for a Saturday meeting because of the change in the CCMAS schedule and the MoniQA Association conference. The Chair asked the committee to accept the application of United States Pharmacopeia for IAM membership and upon unanimous approval, asked Markus Lipp to be seated.


1.	Report of the Previous Meeting IAM-24, 2012

The representative of ISO/TC 34/SC 5 noted the incorrect assignment of Ton Gershon.



2.	Matters arising from the Previous Meeting not otherwise on the Agenda

The Chair noted that a final report from CEN/TC 270 WG 0 would be completed in time for a CEN/EU Workshop to be held on 14th March 2013. The workshop would consider the practical use of standard methods by national reference laboratories and their relationship with the EU reference laboratory.

There was no new information available on the use of recovery in the treatment of analytical data.


3.	 Progress in the development of the AOAC Expert Review Panel process

Stan Bacler, AOACI immediate Past-President, reviewed the development of stakeholder panels and the renewed relationship with ISO and IDF. He indicated that selected methods from stakeholder panels would require some “full” validation by, for example, collaborative trial prior to acceptance as Final Action. However, he also indicated that AOACI was investigating the use of alternative validation data, e.g. from proficiency testing, in the development of reproducibility values.  


4. 	Proprietary Methods

The Chair noted that the CCMAS discussion papers contained a reference to the method for diastase determination in honey. He remarked that there had been a change in reagent manufacturer that also has led to a change in the method of analysis (increasing incubation time from 15 to 30 minutes). The discussion centred around whether this change invalidated any prior performance data or if such a change would require single laboratory validation or a full collaborative trial. AOACI had guidance on the testing requirements for different levels of changes and this information would be circulated to IAM members as part of the feedback from this meeting. IAM members decided to produce a paper on this issue and all suggestions and examples of guidance should be forward to Hilde Skaar Norli at NMKL.


5.	Validation of in-line methods of analysis

The Chair introduced the topic of process control methods and the use of secondary technologies. Various delegates indicated that their organizations had guidelines but that there were many pitfalls in the use of both the same platform at different locations and comparing data generated by different platforms.


6.	Guidelines for the validation of Qualitative Methods

Ray Shillito outlined the progress made in the development of this work that brings together ISO, IUPAC, MoniQA Association and AOACI activities in this area. Following a successful workshop and lengthy discussions at the MoniQA conference (Friday), a small ad hoc meeting prepared the outline for the ISO standard to be developed for this work by ISO/TC 34/SC16. This work is fully in line with the other initiatives. On completion, this work will be presented to CCMAS. 


7.	Criteria Approach – Validation of Methods containing prescriptive and criteria-based sections

A test method for melamine using this approach was developed by IDF and has been passed on to CEN for finalization.


8.	Extension of the Criteria Approach – Type I Methods

Steve Ellison indicated that he had received no follow up to his presentation to CCMAS in 2012, such issues as the conversion of bioassays to instrumental methods might need consideration in the light of his paper at a future date.


9. 	IAM Discussion papers

The meeting felt that the IAM should continue to produce discussion papers on items of interest to CCMAS. A paper comparing Codex sampling provisions with current practices was recently circulated by the Chair and had been added into the CCMAS program as “Other Business”. In spite of the late submission of the paper and its boring contents, the members generally supported the idea that CCMAs should be made aware of such situations. Should this work be taken up by CCMAS, IAM members are encouraged to participate.


10.	MoniQA Association Conference

More than 250 participants from 56 countries registered for the meeting where they enjoyed 80 presentations and almost 80 posters covering issues of food safety and quality. IAM members remarked that the daily rate was quite high and might have been a deterrent to greater CCMAS delegate participation. The next conference is scheduled for 2015 in Portugal.


11. 	IAM/MoniQA Workshop

The IAM members encouraged the IAM and MoniQA leadership to consider further workshops for CCMAS delegates and suggested that a single afternoon session could keep costs to a minimum. Topics suggested so far include the use of manufacturers’ data in official control (autocontrol) and a discussion of criteria for Type 1 methods. Please submit ideas to Richard Cantrill (IAM Secretary) and Roland Poms (MoniQA Secretary General).


12.	Matters Arising from Codex Papers

CCFO – some papers submitted to CCFO for the revision of the tables for named vegetable oils contained suggestions to use “mean +/- 3SD” when proposing to change values. Experts from IAM indicated that although this approach may have merit if the total population of data is available for consideration, using this statistic on partial data may skew the values and give rise to misleading information. Therefore, IAM members propose that ranges in commodity tables be only changed in response to the availability of the uncorrected results of analysis.
IAM members were also informed that a room document may be presented that covers deficiencies in methods of analysis discussed by CCFO.

CCMAS - The participants noted the agenda and documents for the present CCMAS meeting. 

The Chair mentioned the discussion on trans fatty acid analysis and indicated that there is considerable expertise amongst the IAM members. AOCS stated that AOCS Ce 1j-07 had been recently validated on 24 food and feed matrices in combination with a single step methylation method and would be suitable for inclusion rather that the other methods quoted. 

The Chair also highlighted several issues from the Methods Endorsement papers. Members were again encouraged to review the contents of Codex Document 234 and suggest corrections where necessary. Some deficiencies had been highlighted in the discussion paper by Brazil on this topic. 

NMKL had been asked to consider replacing histamine methods with the “criteria approach”.

In discussion of the paper by Brazil covering the publication date of methods of analysis in Codex standards, those organizations affected recognized the value in removing these dates. 


13.	Revision of ISO 5725

Two parts of the redeveloped ISO 5725 (as ISO 15725-1 and -2), were in the CD preparation stage. It was anticipated that part 1 would be released shortly though the revision of these standards appears to be on an extended timescale.


14. 	Exchange of Reports and Information/Concerns of Members

Members were again reminded that they should update and maintain their entries in Codex STAN 234 where necessary.

The Secretary that as a result of the new algorithms being employed by GOOGLE to evaluate the relevance of website content the IAM webpage had been slated for improvement. Unfortunately this had not happened yet.


15. 	IAM Management

AOCS agreed to continue to hold the secretariat for the next year. The committee also recognised the fine work of the Chair, Roger Wood, and encouraged him to remain in office for a further year.



14.	Any Other Business.

Steve Ellison provided a paper on the use of PT data for the validation of methods. Please limit the circulation of this paper as it is covered by copyright. (repeated from 2012).




15.	Provisional Date and Place of Next Meeting

The next meeting of IAM will be held prior to the next meeting of CCMAS but the exact details depend on the structure of the next CCMAS meeting.


	5
image1.emf
Adobe Acrobat  Document


Adobe Acrobat Document
Accred Qual Assur (2010) 15:73-79
DOI 10.1007/s00769-009-0560-5

GENERAL PAPER

The role of proficiency testing in method validation

Analytical Method Committee, The Royal Society of Chemistry

Received: 11 June 2009/ Accepted: 3 July 2009 /Published online: 16 October 2009

© Royal Society of Chemistry 2009

Abstract The general principle of using data collected
during proficiency testing (PT) for the additional purpose
of assessing method performance is discussed. Particular
attention is paid to the similarities and differences in
conduct of traditional interlaboratory method performance
studies and proficiency testing. Recommendations are
made for implementing PT-based method performance
studies, including statistical assessment of the data. It is
concluded that, properly implemented, PT-based method
performance study provides essentially equivalent infor-
mation to that obtained from traditional collaborative study
and may be used in appraising candidate methods with a
view to their adoption as standard methods.

Keywords Proficiency testing - Validation -
Inter-laboratory study - Collaborative study

Introduction

Proficiency testing (PT) as described in the IUPAC [1] and
ISO [2] protocols is a widely recognised practice for
monitoring analytical performance and which, with
appropriate additional activities, improves the performance
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of analytical laboratories. The process of PT involves
distribution of (generally different) test materials over a
period of time to a laboratory population. Each laboratory
analyses the test materials using any appropriate method
and submits the results to the co-ordinator for subsequent
statistical analysis. The intent is generally to assess the
performance of laboratories. However, since PT involves
the analysis of a common test material by a large number
of laboratories, PT has also been used to assess the inter-
laboratory performance of analytical methods [3] and, in
some cases, compare particular methods directly. For
example, the Dumas and Kjeldahl methods have been
compared on the basis of their performance in multiple PT
rounds, including additional planned studies in conjunction
with PT [4, 5]. In the clinical sector, collection and review
of PT data were recommended as supporting evidence in
the approval of test methods and equipment at least as early
as 1982 [6]; examples include review of results of an inter-
regional scheme for tests in the diagnosis of megaloblastic
anaemia to assess the methods used [7] and comparison of
manual and automatic coagulometer methods [8]. There is,
therefore, ample evidence that PT data provide useful
information on the performance of analytical methods as
well as on the comparative performance of laboratories.
For comparison, method validation and approval in
other branches of analytical chemistry currently rely almost
entirely on a combination of single-laboratory validation
[9] with collaborative studies, the latter following, for
example, ISO 5725 [10] or IUPAC [11] guidelines (Note:
the terminology used in this report for different types of
interlaboratory study is considered below). Like PT, col-
laborative studies rely on distribution of test materials to
many laboratories and subsequent analysis of the data. This
is particularly important in food analysis, where current
international criteria for method approval include a
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requirement for information on reproducibility obtained by
collaborative study. While a specifically designed and
focussed collaborative study is an ideal means of obtaining
method performance data, it is neither inexpensive nor
quick to implement. With PT now an established part of
professional analytical science, it is pertinent to ask whe-
ther, and to what extent, PT data can provide equivalent
information on method performance to that obtained during
collaborative study. Here, therefore, we consider the
information requirement and compare the design and
implementation of PT and collaborative study and suggest
criteria for the use of PT data in place of, or in support of,
collaborative study data.

Nomenclature

Current nomenclature for interlaboratory studies [12]
recommends the term “method-performance study” for
interlaboratory studies aimed at characterising method
performance, and “laboratory-performance study” to
describe proficiency testing. Unfortunately, “method-per-
formance study” in the present document can be confused
with single-laboratory studies. We therefore retain the term
“collaborative study” to refer to an interlaboratory
method-performance study designed solely for method
performance characterisation, and use ‘“single-laboratory
validation” to refer to single-laboratory method-perfor-
mance study. The collection of method-performance data
on a particular method as part of, or within, ongoing PT
studies will be referred to as “PT-based method perfor-
mance study”, irrespective of whether the PT scheme is
modified for this purpose or whether the method perfor-
mance is simply assessed from retrospective inspection of
data collected in the normal operation of PT. “Method-
performance study” without qualification refers to any or
all of interlaboratory, PT-based or single-laboratory study.

Since PT data are collected continually, there is some
ambiguity about the period of time over which data will be
collected for performance evaluation. We will, where
necessary, use the phrase “data collection period” to refer
to the time interval between the first and last PT rounds for
which data are analysed for the purpose of a specific
method performance study. (This simply defines the limits
of a time period for which performance is reported; it is not
intended to preclude periodic re-evaluation).

Finally, we note that a single organisation or individual
will generally be charged with co-ordinating data collec-
tion, data analysis and reporting for a PT-based method
performance study, and that this role need not necessarily
be filled by the PT scheme co-ordinator. The organisation
or individual charged with this role will accordingly be
referred to as the method performance study co-ordinator.
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Avoiding adverse effects on PT study aims

An ideal collaborative study generally implies different
data collection, measurement, reporting and confidentiality
requirements to those normally required for PT. Changing
an ongoing PT scheme to accommodate these different
requirements is, however, generally undesirable; the design
of proficiency tests should be optimised to fulfil their pri-
mary purpose and the needs of the participants. Additional
uses of proficiency testing data should not be allowed to
modify the ethos and design of proficiency tests except to a
minor degree and with the full and informed consent of the
participants. The principles discussed below should there-
fore be seen as recommendations for taking advantage of
the features of existing PT schemes, and not as recom-
mendations for modification.

Prior conditions

If we are to use PT data to assess an analytical method
against a known scope, some preliminary conditions must
be met.

e Sufficient preliminary work must have been under-
taken, in a single laboratory or otherwise, to ensure that
the method is free from obvious deficiencies, to obtain
preliminary estimates of precision and bias and,
where necessary, to check capability of detection and
ruggedness.

e The analytical method is documented to a degree
appropriate for routine use.

e At least some of the laboratories participating in PT are
using the analytical method of interest and are follow-
ing the written procedure to at least the degree of
compliance assumed in traditional collaborative
method performance studies. Note that this does not
imply that all, or even most, laboratories in the PT
scheme will be using the same method; only that
sufficient are doing so for the purpose of collecting
method performance data.

e The PT scheme involves the distribution of a range
materials covering the proposed scope of application of
the method, or at least a useful part of that scope. This
does not, of course, limit the PT scheme to the scope of
the method of interest. It may, however, limit the scope
of a subsequent validation decision made on the basis
of the data collected.

For this discussion, we assume these conditions are met.
It may, of course, be possible to show that these conditions
are met without much central co-ordination, particularly
where a published method has been adopted in advance of
formal collaborative study.
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It is further assumed that issues such as confidentiality
and due attention to the primary aims of PT have been
addressed; that is, that the primary aims of the PT scheme
for the majority of participants are not compromised.

Data requirements

A method performance study is intended to provide suffi-
cient information to make judgements about the use of a
proposed method of analysis. Much of the relevant infor-
mation will be furnished by single-laboratory studies; for
example, analytical recovery, bias, calibration and analyt-
ical linearity and detection capability are all expected to be
assessed in single-laboratory validation [9] prior to any
collaborative study. However, some important questions
are most effectively answered by interlaboratory studies.
The most fundamental is “What is the likely dispersion of
results from different laboratories for a material within the
stated scope of the method?”

This can be further broken down to some specific data
requirements, including

1. The between-laboratory precision for a representative
range of materials.

2. An indication of any trend in (interlaboratory)
precision with analyte level.

These are both essential for comparison with external
performance requirements and (often) subsequent uncer-
tainty estimation.

Traditional collaborative studies also provide an indi-
cation of typical within-laboratory performance in the form
of repeatability data. Standard methods have often relied
heavily on this for setting criteria for QC checks, for
example in the form of an upper limit for the difference
between duplicates. This is so common that the critical
difference has been given its own definition (“repeatabil-
ity” or “repeatability limit” [10]). However, current
analytical QC recommendations for routine analysis rely
more heavily on control charting, which requires data on
the intermediate precision within a laboratory (sometimes
called within-laboratory reproducibility or run-to-run
reproducibility) rather than on the within-run (repeatabil-
ity) precision. It is also important to note that within a
laboratory, statistical control is best established using the
laboratory’s own estimates of repeatability, subject only to
the laboratory meeting general requirements for uncer-
tainty. It follows that while provision of repeatability data
is ideal for comparison with other collaborative study data
on repeatability, its absence in a particular interlaboratory
study should not rule out either a method performance
study or adoption of a method, particularly if other sup-
porting data are available.

We conclude that an estimate of precision under
reproducibility conditions (usually as reproducibility stan-
dard deviation) is essential, as is any dependence of that
precision on concentration and/or matrix. Estimates of
repeatability, of intermediate precision and of the relative
importance of within- and between-laboratory effects are
useful if available. We now consider how best to obtain
these different items of information in the context of an
ongoing proficiency testing scheme.

Obtaining method performance data from PT schemes
General considerations

While planning a method performance study based around
PT is conceivable, method performance evaluation using
PT data is most likely to be retrospective, using data col-
lected over a period of time. The following discussion
therefore focuses on desirable characteristics of the data
set(s) collected, rather than on planning considerations.

The most common design for a collaborative study
requires distribution and replicated analysis of a number of
materials, with matrices and analyte levels representative
of the scope of the method, to a number of participants who
are not informed of the exact composition of the materials.
The important issues are then the number of different test
materials, the number of laboratories involved, and the
amount and type of replication. A secondary, but impor-
tant, issue is the problem of timing, which becomes
important immediately on considering the number of
materials required.

Materials

Collaborative study according to the TUPAC protocol [11]
requires a minimum of five test materials unless only a
single analyte level is of interest, in which exceptional
circumstance it is deemed sufficient to reduce the number
to three. These requirements are based on practical expe-
rience of analytical matrix variation and the effects of
analyte level on precision, and there is no way of obtaining
equivalent information with fewer materials. The minimum
requirements described by the TUPAC protocol for quan-
titative methods of analysis should therefore be applied in
collecting and using method performance data from PT
schemes. Similarly, validation of qualitative methods
should follow the minimum numbers of materials descri-
bed by the appropriate protocols, for example that
suggested by Feldsine et al. [13] for food microbiology.
Note that for most PT schemes, the requirement for mul-
tiple different materials will require extended study or data
collection time scale (see below).
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Laboratories

For collaborative study, data from a minimum of eight
laboratories has been recommended [11], with five as an
exceptional recourse acceptable only when it is impossible
to find eight laboratories willing to participate.

There may be exceptional cases in which PT provides
data entirely equivalent to that produced by the balanced
nested design used in typical collaborative studies. Under
these exceptional circumstances, there seems to be no
reason to amend the above minima if direct comparability
is all that is desired. However, eight laboratories will not
generally be adequate for performance evaluation based on
retrospective analysis of PT data. Replication is less likely
to be carried out in PT, so eight laboratories may provide as
few as eight data observations per material. The laboratory
population may change over time in PT as new participants
join and as individual participants fail to report data in the
appropriate time frame. With limited or no replication,
within-laboratory differences cannot be used as an addi-
tional data quality check, making robust estimates of
dispersion more suitable in assessing performance from PT
data (see below). Given all these factors, it is recommended
that performance assessment be based on rounds for which
observations from at least 15 laboratories on any one test
material are available.

Replication

PT schemes in chemical measurement rarely include rep-
lication within a particular round, and we do not
recommend changes that would compromise the aims of
the PT exercises. The options for gathering replicate
observations are therefore limited to the following:

1. Where the scheme already provides for replication and
reporting of replicate results, the data collected in the
normal running of the scheme may be used. This
provides data equivalent to “known replication” [11].

2. Where the analytical method of interest specifies
replication (for example, where the method includes
the requirement to report a mean of two replicates),
and where participants have agreed to provide data to
support additional method performance evaluation, it
is possible to request the raw data from the partici-
pants. This also provides data equivalent to “known”
replication.

With pre-planning and subject to minimising the impact
on PT aims, the following additional options become
available:

3. Where multiple test samples are routinely provided
within single rounds, two separate test samples of the
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same material in the same round, ideally not identi-
fiable as such by the participants, may be circulated.
This is equivalent to providing “blind duplicates”,
which are preferred to “known replicates” for collab-
orative studies [11].

4. Where only single test material samples are provided
in each round in the normal course of the scheme,
circulation of the same material at a later date can
provide an estimate of within-laboratory precision
under intermediate (that is, run-to-run) conditions,
provided that observations from the same laboratory
can be identified without compromising confidential-
ity. Additional stability checks on the material may be
necessary.

Where replication is not possible without a change to the
format of the PT scheme, method performance information
is necessarily limited to between-laboratory precision data.
As discussed above, this will still provide the essential
elements of performance characterisation.

Extended study time

Collaborative study according to the IUPAC protocol
usually requires a minimum of five test materials. In a
single PT round, it is unusual to circulate as many as five
separate materials. Many PT rounds circulate only one
material per round. It follows that a single PT round will
rarely provide sufficient information. Data will therefore be
acquired from test materials analysed over an extended
period of time.

Since there is good evidence that experience and feed-
back over time lead to improved performance in PT,
especially in the first few rounds after commencing par-
ticipation, there is good reason to expect that the
performance with a new method might change with time.
This has the advantage that the eventual performance might
better reflect the method’s capability, but also has the
disadvantages of possible trends in performance data and
poorer comparability with traditionally acquired method
performance figures. Ideally, therefore, the data collection
period should be chosen to minimise such trends. Three
basic strategies are available: (1) restricting the data col-
lection period, (2) allowing a fixed period for any early
changes to take place before commencing data collection
and (3) selecting the most recent data that provides a suf-
ficient number of test materials and observations.

All of these strategies are defensible with one important
caveat. Any post-hoc selection of data introduces the risk
of selecting data on the basis of apparent performance—for
example by choosing a data collection period that includes
only simpler test materials. This would introduce serious
bias in performance estimates and should be strenuously
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avoided. The effect of time on interpretation of the results
is considered further under “Interpretation” below.

Test material preparation

The stability and homogeneity of materials used in PT is
normally controlled or monitored to ensure minimal effects
on data interpretation [1]. This will normally guarantee
sufficient homogeneity and stability to allow performance
assessment; no additional precautions are necessary unless
the method of interest is expected to perform unusually
well compared to the standard deviation for PT. If that
were the case, separate study is likely to be more appro-
priate than changes to PT sample preparation.

Statistical analysis of data

The dispersion of results on a single material analysed by a
single method in several laboratories provides an estimate
of the reproducibility standard deviation for the method at a
particular concentration. If within-laboratory replication is
available, estimates of repeatability standard deviation and
(possibly) intermediate precision become available. Here,
we consider how best to obtain these estimates from data
acquired during PT, bearing in mind the potential need to
compare performance figures with those obtained by col-
laborative study.

For PT schemes following the IUPAC protocol and
similar guidance, the data will generally consist of single
observations from each laboratory. Outlying observations
are likely and are generally found to be attributable to
technical errors in measurement, transcription error, occa-
sional unexpected sample transit effects etc. For this type
of data, it is appropriate to use robust procedures to esti-
mate the standard deviation of the observations on each
material. This then forms a robust estimate of reproduc-
ibility standard deviation. It has been shown [14] that for
most practical purposes, robust estimation provides essen-
tially the same information as the outlier rejection
procedure prescribed in the IUPAC harmonised protocol
for collaborative study [11]. Recommended robust proce-
dures are described by the RSC Analytical Methods
Committee [15, 16] and may also be found in, for example,
ISO 13528 [17] and ISO 5725-5 [10].

In the exceptional cases where the PT design permits a
balanced nested design identical to that commonly applied
for collaborative study, the statistical methods developed
for collaborative studies (e.g., refs [10] or [11]) can be
applied, subject to possible restrictions on communication
with participants. Repeatability and reproducibility stan-
dard deviations for each material are estimated by variance

component analysis following inspection and elimination
of anomalies as far as possible. Where the data include
replication by re-distribution of the same material in dif-
ferent rounds, replicates circulated in different rounds
should be treated initially as split-level materials unless
tests show that pooling is justified.

Treatment of aberrant results may be complicated by
confidentiality. Nonetheless, all possible effort should be
made to eliminate data arising from identifiable mistakes or
sample degradation; although robust estimates provide
protection against the worst effects of such error, it is
always preferable to start by eliminating known errors.
This principle extends to whole rounds if a material has
proven abnormally problematic; if the PT provider has
qualified scores because of unanticipated inhomogeneity or
stability, or because the analyte level is outside the useful
range of the methods in use, there is good reason to exclude
the material from performance assessment for a new
method. It is additionally important to check the data for
unimodality and approximate symmetry before attempting
to calculate the standard deviation. One suitable method-
ology for this purpose is described in the IUPAC protocol
for PT [1].

Additional information

Collaborative study usually involves the collation of
reports from participants on the practical implementation
of the method, including any deviations considered nec-
essary for particular materials. It is desirable to make
arrangements to collect and collate this information to
support PT-based method performance study. Many PT
schemes include such information-gathering routinely to
improve feedback and identify important differences in
methodology. If repeatability data are not available from
the PT scheme, additional single-laboratory study data will
normally be required to support the method performance
data.

Interpretation

Estimates of reproducibility standard deviation for new
methods will generally be used to support the adoption of
methods for regulatory or trade purposes. An important
question is whether data collected in PT provide equivalent
information to the data collected by traditional collabora-
tive study.

Several effects are potentially important. PT participants
are likely to have longer experience with a method than
those in a traditional collaborative study. This might be
expected to result in improved reproducibility figures from
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Table 1 Recommendations for performance assessment using data from PT schemes

Recommendation

Comment

Preconditions

Sufficient single-laboratory study should be done to
ensure that the method is free from major deficiencies,
obtain preliminary estimates of precision and bias and,
where necessary, to check capability of detection and
ruggedness

The analytical method must be documented to a degree
appropriate for routine use

At least part of the population assessed by PT must be
using the analytical method of interest, to at least the
degree of consistency assumed in traditional collaborative
method performance studies

The data collected should include a range of materials and
analyte levels covering the proposed scope of application
of the method, or at least a useful part of that scope

Avoiding adverse effects on PT
Use of proficiency testing data for method performance
assessment should not be allowed to modity the PT design

without the full and informed consent of all stakeholders,
including the participants

These conditions are essentially identical to those for
collaborative study

Consent may reasonably be sought via the PT scheme’s
advisory committee

Modifications within the normal variation required in PT
can usefully assist method performance assessment without
compromising PT aims

Number of materials and participants included in method performance data collection

The number of materials included in the collected data

should be at least consistent with minimum requirements

for collaborative study in the particular field of analysis

Performance assessment should be based on PT rounds

for which at least 15 laboratories using the method of

interest have reported results for a given material
Replication

Replication within a scheme round is not required for
method performance assessment, but it is desirable if it
can be accommodated within the normal running of the
PT scheme

Time dependence

The impact of extended study time on performance
assessment data should be minimised as far as possible

Materials types and levels should be randomly chosen
during the data collection period

Statistical analysis
Estimates of reproducibility standard deviation should be

obtained by robust statistical methods such as those
described in references [1] and [14-16]

Reference [11] recommends a minimum of five materials.
Recommendations for food microbiology are more
stringent [13]. A substantially larger number than five is
recommended where practical

Blind and/or split-level replicates are preferred to known
replicates

If replication within scheme rounds is not possible,
consideration may be given to providing replication in
different rounds, by distributing an identical material at a
different time. Note, however, that this represents within-
laboratory long-term precision and is not equivalent to
repeatability conditions

Allowing early improvements to occur prior to
commencing method performance data collection is
preferred to increasing sample numbers at the expense of
PT aims

This is likely to be good practice in any PT scheme

These procedures are generally recommended for analysis
of proficiency test data

PT data, compared to those from collaborative study data.
Conversely, it may be harder to eliminate aberrant results
on the basis of identified technical errors which would
result in poorer reproducibility.
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There is, however, little evidence of either effect. First,
past and current protocols for collaborative study data
analysis limit the effect of inexperience. Gross errors are
(in both PT and traditional collaborative study) detected
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and eliminated via outlier testing or robust procedures. The
IUPAC collaborative study protocol allows up to 20% of
the data to be eliminated in this way, sharply limiting the
effects of inexperience on apparent precision in collabo-
rative study.

There is also evidence that PT data do not differ greatly
from collaborative study expectation: Thompson has
shown that the robust standard deviations for PT data in a
representative scheme continue to follow the Horwitz
function closely (albeit within the limits over which the
function appears to be obeyed), [14, 18] indicating that the
robust standard deviation of PT data can usually be com-
pared almost directly with the reproducibility standard
deviation determined by collaborative study using the TU-
PAC procedure. Since there is little difference in the
variance estimates obtained using the robust standard
deviation often applied in PT and outlier rejection at the
99% level as described by ISO 5725 and the IUPAC pro-
tocols prior to 1995, this provides good evidence that PT
data follow collaborative study performance closely. Even
the more recent adoption of a 97.5% level for automatic
outlier rejection in collaborative study data [11], which is
expected to cause a downward bias in reproducibility
standard deviation for normally distributed data, is unlikely
to make much difference, as the bias seems relatively
small.

In general, therefore, the observed reproducibility for
methods in use in PT schemes and calculated using robust
methods should be consistent with reproducibility figures
obtained by collaborative study, and may be interpreted
against performance requirements in the same way.

Practical implementation

Although the discussion above is relatively detailed, it is
possible to summarise the recommended conduct of a
typical retrospective PT-based method performance study
as follows:

1. Choose a number of consecutive PT rounds to include
sufficient materials and analyte levels, as far as
possible without reference to observed performance.

2. Eliminate any rounds for which PT scores are not
provided or are qualified for reasons associated with
test material inhomogeneity, stability etc.

3. For each round, take the subset of results from
laboratories claiming to use the analytical method
under study.

4. Delete any identifiably invalid results from the subset.

5. Check that the remainder appear unimodal, reasonably
close to symmetric, and are greater in number than 15.

6. Calculate the estimated reproducibility standard devi-
ation o6r for each round as the robust standard
deviation of the remaining results.

Conclusions

PT-based method performance study is defined here as any
study of method performance that uses data from an ongoing
PT scheme to provide data on method performance. Properly
implemented, this provides closely similar information to
traditional collaborative studies and should be given equal
weight in appraising methods for acceptability. Recom-
mended conditions for proper implementation are
summarised in Table 1.
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