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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bod

ies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

established has the right to be represented on that committee. International organizations
non-goverhmental, in liaison with ISO, also take part in the work. ISO collaborates closely with
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main ftask of technical committees is to prepare International Standards. Draft International Standa

adopted the technical committees are circulated to the member bodies for voting. Publication as
International Standard requires approval by at least 75 % of the member bodies casting.a-vote.

rcumstances, particularly when there is an urgent market requiremient for such documents
mmittee may decide to publish other types of document:

In other
technical

— an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts
an ISQ working group and is accepted for publication if it is approved by more than 50 % of the memb
of the |parent committee casting a vote;

— ISO Tlechnical Specification (ISO/TS) represents an agreeément between the members of a techn

e years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS
confirmed,| it is reviewed again after a further three years, at which time it must either be transformed into
International Standard or be withdrawn.
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ttee and is accepted for publication if it is approved by 2/3 of the members of the committee casiing
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Attention i$ drawn to the possibility that some of the elements of this document may be the subject of patent

rights. ISQ| shall not be held responsible’for identifying any or all such patent rights.

ISO/TS 22[117 was prepared by~ Technical Committee ISO/TC 34, Food products, Subcommittee S(Q
Microbiology.
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Introduction

General requirements for organization of proficiency testing (PT) schemes of all types are given through
ISO/CASCO (Committee on Conformity Assessment) in ISO/IEC 17043; additionally, general guidance is
available from the International Union of Pure and Applied Chemistry (IUPAC, see Reference [9]) and the
International Laboratory Accreditation Cooperation (ILAC, see Reference [8 However, these
redjommendations may not be directly applicable to all cases and should be interpreted specifically.for different
ratory sectors where PT schemes are organized. For this reason, a document is needed-to.edtablish the
ria which a provider (and associated collaborators) of PT schemes shall meet in order to"be’recpgnized as
petent to provide PT schemes for microbiological analysis. This applies particularly to the specific
teghnical requirements necessary to deal with living microorganisms, such as sample homoggeneity and
stapility, as well as with the interpretation of presence/absence (detection) tests which is not covered by an
existing document.

Prgficiency testing schemes for microbiology laboratories are mainly ;used to evaluate pefformance,
pafticularly trueness (bias) and in some cases precision, of food microbjclogical examinations [in specific
laboratories.

Adfitionally, data from such PT schemes can be used:

a) | to provide information to the organizations responsible for.laboratory acceptance within an offigial control
framework and to allow continuous monitoring;

b

~

to aid laboratory accreditation in a general frameweork of quality management;

c) | to inform those responsible for quality in the\participating laboratories as part of the educative glements of
external quality assessment of trueness_(bias).

Information from PT schemes may alsa:be’ used for:

1) identification of the possible sources of errors, particularly the bias component of uncgrtainty, to
improve performance;

2) estimation of measurement uncertainty for enumeration methods (see ISO/TS 19036[6]) ahd limits of
detection for presence/absence methods;

3) demonstration of staff competence to perform a specific microbiological examination;
4) evaludtion or validation of a given method by the study of trueness and precision;

5), \identification of variability between individual laboratories;

IASY o ranmaant-af Stoeaat? ol o £ o ot
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However, these aspects are not specifically covered in this Technical Specification.
Proficiency testing schemes are therefore organized to meet certain criteria and the testing programme

(frequency, number of samples, number of repeats, etc.) shall meet the requirements of the type of method
used and commodity analysed, to achieve the level of control desired by all parties involved.
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Scope

food and beverages;

animal feeding stuffs;

food production environments and food handling;
primary production stages.

s Technical Specification is also potentially applicable ‘to’the microbiological examination of w
fer is either used in food production or is regarded as-a-food in national legislation.

s Technical Specification relates to the technical~organization and the implementation of proficie
s Technical Specification is designed, for-use with ISO/IEC 17043 and I1SO 13528, and deals

as where specific or additional defails are necessary for proficiency testing schemes dg
robiological analyses for the areas specified in the first paragraph.

Normative references

b following referenced~documents are indispensable for the application of this document.
brences, only the-edition cited applies. For undated references, the latest edition of the
cument (including)any amendments) applies.

D 3534-1,-Statistics — Vocabulary and symbols — Part 1: General statistical terms and tern
bability.

D 3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics

s Technical Specification gives requirements and guidance for the organizatien“of proficiency testing
schiemes for microbiological examinations of:

ater where

ncy testing

only with
baling with

For dated
referenced

ns used in

ISO 5725-1, Accuracy (trueness and precision) of measurement methods and results — Part 1: General
principles and definitions

ISO 5725-5, Accuracy (trueness and precision) of measurement methods and results — Part 5: Alternative
methods for the determination of the precision of a standard measurement method

ISO 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for
microbiological examinations

ISO 13528, Statistical methods for use in proficiency testing by interlaboratory comparisons

ISO/IEC 17043:2010, Conformity assessment — General requirements for proficiency testing

© 1SO 2010 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 3534-1, ISO 3534-2, ISO 5725-1,
ISO 13528, ISO/IEC 17043 and the following apply.

NOTE 1 Some terms used in the text have different meanings in microbiology and statistics, e.g. homogeneity,
heterogeneity, test, sample, distribution. The context clarifies whether the terms refer to microbiological test samples or
datasets used for statistical analysis.

NOTE 2  Some providers of proficiency testing use the term external quality assessment (EQA) to indicate schemes
with broader_application to all areas of operation of a laboratory and a particular educational remit. The requirements of
this Techniqal Specification cover those EQA activities that meet the definition of proficiency testing.

31
target orgpnism
microorgaimism which is the designated analyte for a proficiency testing sample

3.2
background flora
microorgamisms included in a proficiency testing sample which can be introducedte\compete with or mimic
the target microorganism

3.3
reference’Lstrain
microorgamism obtained directly from an official culture collection and“defined to at least the genus and
species leyel, catalogued and described according to its characteristics and preferably originating from food or
water as applicable

[ISO/TS 11133-1:200903], 3.3.2]
34
recovery percentage

proportion |of the assigned value of the target organism recovered by the participant

NOTE 1 The recovery percentage is calculatéd by multiplying by 100 the number of recovered colony forming uhits
(cfu) per volume or per mass.

NOTE 2 [The recovery percentage can_be significantly below 100 % when competitive flora and matrix effects [are
present in al proficiency testing sample.

4 Scheme design and purpose

4.1 General

requiring spécial consideration for microbiological PT schemes are discussed in the context of these gengral

General rg¢quirements for designing PT schemes are given in ISO/IEC 17043; in this clause, only arrs
principles.

4.2 Scheme objectives

The primary objective of any PT scheme is to provide information to enable laboratories to have confidence in
the reliability of their results.

The detailed requirements for a documented plan of a PT scheme are covered in ISO/IEC 17043:2010,

4.4.1.3, and the plan should also include reference to any relevant legislation. An example of a plan for a
typical microbiology food examination scheme is given in Annex A.

2 © 1SO 2010 — All rights reserved
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The studies required to establish a new PT scheme are extensive and shall be clearly defined in the scheme
objectives. These should include, as a minimum, the requirements listed in Clause 5. Requirements for
checking individual rounds of testing, including homogeneity and stability testing, should also be established in
the scheme design and be appropriate for the scheme objectives.

4.3 Laboratory requirements for schemes

General requirements for appropriate laboratory facilities to handle all aspects of PT schemes are given in
ISO/IEC 17043:2010, 4.3.1, and safety requirements are covered in ISO/IEC 17043:2010, 4.6.2.4.

Fo

parti

laboratories shall have facilities for dealing with microorganisms of risk categorles 1, 2, and 3,)as appropriate
(sge ISO 7218:2007, 3.2).

4.4 Choice of test matrices

Gelneral requirements to document test matrices in the scheme plan are given/in ISO/IEC 17043:200110, 4.4.1.3,
andl choice of the matrices to reflect routine sample types in ISO/IEC 17043;2010, 4.4.2.3.

The reasons for the choice of matrix type should be stated, e.g. to ‘provide levels of sample sfability and
homogeneity that are fit for the intended purpose of the scheme.

The description of the test items shall specify the sample matfix (hatural or simulated); whether aftificially or
nafurally contaminated; the source and country of origin to comply with international transport regulations; and
any method of preservation used, e.g. freeze-dried, air dried:

4.5 Information on test methods used by the PT provider

The general requirements for methods to be-used by the PT provider are given in ISO/IEC 17043:2010,
4.41.3.

If the scheme is targeted at one or more\tests specified in or required by legislation, the routine quality control
tests on the scheme samples (e.g, hemogeneity and stability) shall be undertaken in accordange with the
mgthods stipulated in that legislation ‘and this shall be stated (ISO/IEC 17043:2010, 4.5.1).

Participants shall be encouraged to use their routine methods but, where they are undertaking tests in
ac¢ordance with legislation; some degree of guidance shall be given, e.g. reference to ISQ methods,
legislative texts, or peer-reviewed publications (ISO/IEC 17043:2010, 4.5.1).

4.6 Statistical.design

Gelneral requirements for statistical design are given in ISO/IEC 17043:2010, 4.4.4.

An|outline of the statistical design for PT schemes for microbiology shall indicate that the statistical ftests to be

usg¢d-are influenced by the level of homogeneity of the test material which, in turn, is influenced by the random
variation in distribution of the microorganisms.

Except for low numbers, a log-normal distribution is usually expected in quantitative testing data and suitable
statistical analysis methods shall be used for such data [ISO/IEC 17043:2010, B.3.1.4 d)]. Where low numbers
are required in quantitative test items (e.g. water or beverage examination), a random Poisson model is more
applicable, as the variation in numbers of organisms between different units of material becomes relatively
large and can mask variations in performance.

Sample homogeneity shall normally be such that it does not significantly influence the observed variation
between laboratories.

© 1SO 2010 — All rights reserved
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Semi-quantitative enumeration tests and qualitative detection tests require different statistical methods to
analyse data and these are discussed further in 8.3 and 8.4.

The scheme plan shall clarify distinctions between performance testing for methods for detection and those for
enumeration of target microorganisms.

5 Technical requirements and guidance for sample design and content

5.1 Target organisms level

The target|organisms shall be provided at levels suitable to show that examination methods are fit-for-purpgse
and to reflect levels likely to be found in the sample matrices being tested (ISO/IEC 17043:2010) 4.4.2{3).
Where pathogenic bacteria are the target, the levels should also take account of and reflect the lévels likely to
cause hazard to human health and, if appropriate, any limits specified in microbiological criteria,

NOTE The level causing hazard to human health is not always known with accuracy- and depends on [the
susceptibility of individuals. The aim of examination for pathogens is to prevent illness, and alsg_to-detect pathogens at a
very low levgl, before those pathogens can grow to a higher level.

For quantifative (enumeration) methods, the target level shall be appropriate forthe levels routinely found in
and any statutory specifications applicable to the sample matrices used()The target level should glso
sometimeg be used near the limit of quantification of routine methods tochallenge the performance of fhe
participantp across the applicable range of the method. However, samples should not be dispatched with
organism |evels so low that, when using routine dilutions, the expected mean number of organisms in a
sample is fewer than 10 colonies per plate.

For qualitgtive (detection) methods, the target organisms shall generally be required to be at a sufficiently low

level to plovide a valid challenge to the methodology and to contribute data for validation exercises| to
establish gr verify limits of detection for individual participant laboratories.

5.2 Sources, characterization and traceability of organisms

The chargcteristics of the target organisms_shall be established before use in order reliably to asséss
performange, especially in schemes wherge participants are permitted to use different methodologies.

Both typical and atypical strains should be considered and included in the scheme programme to challenge
laboratory jperformance.

Recognized reference strains.from international collections should be used where they are most suitable|for
the scheme purpose; howeyer, laboratory isolates or “wild” strains isolated from the matrices used by |PT
schemes are useful to(reflect routine situations more closely. Where these are used, they should |be
sufficiently| characterized according to the appropriate International Standard reference methods, to enspre

Under certain circumstances, it is not possible to use reference cultures or materials from internationally
recognized collections or cultured laboratory strains, e.g. for PT schemes for non-cultivable organisms such
as human noroviruses. In such circumstances, clinical material can be used to contaminate a test matrix
artificially, either through immersion, spraying or, in the case of bivalve shellfish, through bioaccumulation. The
method of artificial contamination should be as close to the “natural” route of contamination as possible.
Extreme care should be used when manipulating human clinical material, faecal or vomitus samples and
these should be screened for additional pathogens before use. Target viruses should be fully characterized to
strain level by conventional polymerase chain reaction followed by sequencing.

4 © 1SO 2010 — All rights reserved
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5.3 Background and competitive flora

The total flora of the samples, either naturally or artificially contaminated, shall be chosen to assess the ability
of participants to detect and/or enumerate target organisms in the presence of non-target background flora
(typical of the sample matrix) and presumptive target organisms which, without appropriate confirmation tests,
can lead to false positive results.

Any strains used to simulate background flora shall meet the requirements of 5.2 for characterization and
traceability. In naturally contaminated samples, the effects of any background flora on the target organisms
shall be determined.

5.4 Matrix selection and effects

All
wh

Pa
of

ba
the

Sa

matrices shall be evaluated before use to check for any effects on the target and background
ere the matrices reduce the recovery of spiked organisms.

ticipants shall be alerted to the nature of the food matrix where such matrices are/known to affe
microorganisms adversely (e.g. those which bind and retain cells, such~as fatty materials
ctericidal or bacteriostatic properties. Suitable and validated preparation-procedures shall be i
information of participants.

mple matrices used for microbiology PT schemes are often, butChot necessarily, sterilized b

floras, e.g.

Ct recovery
) or have
cluded for

efore use.

WH bct of the

ba

ere natural, unsterilized samples are distributed, the orgahizers shall determine the eff
ckground microflora of the samples.

6 | Sample verification by the provider

6.1 General
Ge
als
tes

neral requirements for sample verificationare given in ISO/IEC 17043 and 1ISO 13528 (for information, see
p Reference [9]); this clause expands the specific requirements and problems for homogeneity and stability
ting in materials containing living micteorganisms.

6.2 Sample homogeneity testing — General considerations

(See also ISO/IEC 17043:2010, 4.4.3 and B.5.)

Prgficiency tests may‘involve the preparation of a bulk test material, which is then subdivided intg individual
portions, as similar-as-possible to each other, for distribution to participants. Alternatively, test portigns may be
individually inocdlated for distribution.

Whatever preparation method is used, the test material shall be assessed for homogeneity, usually prior to but
alsp at the-time of testing for unstable fresh materials.

A al principles

(ISO/IEC 17043 2010 4432 and B.5). Such tests are given in ISO 13528 or, as an alternatlve Annex B.

It is also necessary to test for homogeneity if materials are to be stored for longer periods of time to ensure
criteria are still met before use. The number of samples to be tested from each batch should also be sufficient
to obtain ongoing information on the homogeneity of the batch; 10 samples (tested in duplicate if required) is
suggested.

A test material which is less than sufficiently homogenous may still be used in a proficiency test round
(ISO/IEC 17043:2010, 4.4.3.1 Note 3), provided suitable statistical principles are used to take account of the
greater variance between samples (see 1ISO 13528). A statistical plan for heterogeneous materials, including
replicate analysis of several samples (see ISO 5725-5), should be used to minimize the effects of lack of
homogeneity on the evaluation of participant performance.

© 1SO 2010 — All rights reserved
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6.3 Homogeneity testing for quantitative (enumeration) samples

General requirements and procedures for testing homogeneity of quantitative proficiency test materials are
given in ISO/IEC 17043:2010, 4.4.3 and B.5 and ISO 13528.

Materials that show between-unit variation large enough to affect the assessment of laboratory performance
significantly should not be used in interlaboratory studies, unless special requirements and methods of data
analysis apply, e.g. low numbers of microorganisms in drinking water and other samples.

The criterion for “sufficiently homogenous” is defined by the requirements of the interlaboratory comparison
(See |SO QE2Q ~And Annay DY LI~ ar in annaral o maatarial far ahinh tha habhaaan tinit ctandard Ay, 'nl-'on

OOZO AT CXT ot |vvvuvu|, T 3u||u|u|, aS-Raterartor-WrHeR—tRe-betweeR—dhRt-Stanaara—aeva

(on the appropriately transformed scale) is < 0,30, , where % is the target standard deviation used to asséss
the performance of laboratories, is conS|dered suffpc:lently homogenous (see ISO 13528).

Any alternative homogeneity test should meet the following criteria (reproduced from Reference [9)):
a) the prpbability of rejecting a sufficiently homogenous test material should be < 5 %;
is the

b) the piobability of rejecting a test material where between-unit variation is 1,94, in which %
acceplable between-laboratory variation (expressed as a target standard deviation), is > 80 %.

An 80 % probability of rejecting a material where between-unit variation is~},5 o, is based on simulafion
studies of the duplicate analysis of 10 test units using a method with an analytical standard deviation of O,‘Sap
(i.e. 0,125 ]log units) and a critical value for T, (see Annex B) that meets.€riterion a) in the previous paragraph.

It represerits what is achievable with a reasonable amount of analytical €ffort.

Homogengity tests are based upon estimations of between-unit variance and analytical (repeatability)
variance optained under repeatability conditions. Suitable methods of testing for such variation are givern in
Annex B.

The analyfical (repeatability) variance should be estimated from replicate analyses of the initial suspensions
obtained ffom test portions (References [15][16]). ‘This analytical variance can also be calculated from the
number of|counted colonies and the precision of analytical materials in use (Reference [10]).

In microbiglogy, the between-unit variance shall be estimated under repeatability conditions (in one run}. If
that is imgossible, the between-unit variance includes the within-laboratory reproducibility and can perhaps
lead to the|false rejection of a satisfactory material.

When the| number of counted Colonies is sufficiently high (more than 35 to 40 colonies per plate), the
analytical gtandard deviation, .54, generally satisfies

Fan 0,5
%p

where o if the target standard deviation, and the test for sufficient homogeneity proposed in Reference [[11]
should be |used' (see Annex B). If the number of counted colonies is low (fewer than 35 to 40 colonies per

plate), the T1 = T2 testisrecommended (occ ARfex B)

When replicated test units are provided to participating laboratories, the between-unit variability obtained by
participants should be examined by the provider to assess the homogeneity of the material. Although this
variability includes within-laboratory reproducibility, the higher number of participating laboratories increases
the statistical power of the analysis and can be a good indicator for successive rounds.

When the number of counted colonies is low (say fewer than 20), the analytical (repeatability) variance is high.

In that case, the provider should recommend that participating laboratories replicate enumerations of test
portions to satisfy the condition (see ISO 13528):

6 © 1SO 2010 — Al rights reserved
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q

7 <030y
where
o, is the repeatability standard deviation;
o, Iis the target standard deviation;

n___is the number of replicates.

If that is impossible, the laboratory performance should be assessed cautiously.

WHhere the PT material contains low numbers of cfu (say fewer than 20), the between unit (i.€
reglicate samples) variation shall be measured to demonstrate that it does not exceed random
vatfiation in order to provide a meaningful assessment. The index of dispersion test.en/n samples (w
mifimum of 10) should not exceed the ;534 value at 0,05 probability.

6.4 Homogeneity testing for qualitative methods

Similar principles apply to homogeneity testing for qualitative (presence/absence) methods, §

comsideration is required where the level of spike is low (see 8.4).

The homogeneity of qualitative samples may be tested by enumerating the spike. It may also be
defermine the contamination level by using a most probable number (MPN) technique. If enun
po
comtaminated and on how the spike is enumerated.

iy

6.5 Stability testing by the provider

6.9.1 General
Samples to be used for proficiency testing shall be stable, at least for the period from preparat

prgvider) to the date of the study er the end of the time period allowed (see ISO/IEC 17043:2010, 4.

If
ve
prg
mg

e same type of sample~with the same test strain(s) is always used, it is sufficient only to
ification (e.g. by checking after preparation and at the date of the study) on subsequent sar
vider should also examine results obtained by the participating laboratories to check the stak
terial during the period allowed for the study.

6.9.2 Stability during storage conditions

Fof stabléssamples which are always stored at low temperatures (e.g. =70 °C, —20 °C, +5 °C), t
sh

2. between
(Poisson)
here nis a

ut special
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heration is

bsible, the homogeneity tests detailed in 6.3 may be used, depending on how the samples arg¢ artificially

on (by the
4.3).

perform a
nples. The
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he stability
at regular

Il be \determined by checking the level of the analyte and the homogeneity of each batch
int%rvals during storage. The minimum period for stability testing should be the time between pre
the :

Frequency of testing depends on the information already available for the batch of samples an
period of time over which stability information is required. If the total storage time is, for inst
two weeks, it may be necessary to test every two days, but if storage is required for one year,

paration of

d the total
ance, only
it may be

sufficient to test monthly. For large batches of samples, a minimum of three samples should be tested on each

occasion in order to show ongoing stability across the whole batch (ISO 13528:2005, Annex B).
frequency of testing is used, this shall be justified and validated as acceptable by the scheme organ
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6.5.3 Stability during transport conditions

In addition to information on stability during storage conditions gathered during validation studies for a new
scheme, it is also important to test the effect of “abuse conditions” on the samples, e.g. long transport times at
elevated temperatures (see ISO/IEC 17043:2010, 4.6.3.2).

A stability test using different temperatures to reflect “worst case” transport conditions and maximum expected
delays, shall be performed initially to test the effect of such abuse on test samples. For example, samples of
one batch are stored at the specified storage temperature (e.g. —20 °C), but also at +5 °C, +15 °C and +25 °C.
Every day, five samples held at each storage temperature are analysed for a total period of one or two weeks.

The desig
effect of di
by the lab
scheme s&
or whether

For tempe]
such as 3
temperatu

Checking
participant

7 Sam

7.1 Gen

Requiremg
additional

7.2 Inst
For each s

a) storag
should

ferent storage temperatures on the samples and to establish any upper temperature limit for.rec
pratory. The information obtained can be used to choose the optimal distribution conditions for
mples, e.g. whether it is necessary to cool the samples during transport using dry ice or ice pad
ambient distribution is acceptable.

rature-critical distributions requiring controlled refrigeration with strict sample-acceptance crite
chemes in support of legislative testing for E.coli in bivalve shellfish;in€lusion of individ

e loggers in each sample box to record the sample temperature in transit is recommend
he temperature data may enable the scheme provider to explain anomalous results returned

3

D.

ple handling

eral

nts for general sample handling are detailed inISO/IEC 17043:2010, 4.6.1 and 4.6.2, and @
nformation relevant to microbiological samples:is given in this clause.

Fuctions to participants
tudy, each participating laboratory ‘'shall receive a clear set of instructions covering:

e conditions for samples of+all types, particularly information on the storage temperature, wh
also appear on the outside of the transport packaging;

b) maximum temperature of the samples on receipt at the participant laboratory, if appropriate;

c) instru

tions on how,t0.handle the samples — if reconstitution, dilution or other processing of the samp

is required, this should be described clearly for each set and type of samples;

d) appro
requir

e) other

priate_safety data sheets, which should be included with each distribution (an example of the de
bd is given in Annex D);

n of such stability experiments is variable but should be appropriate to obtain information on lhe

ipt
the
ks,

ria,
ual
ed.

by

nly

ich

les

tail

supplementary Instructions, such as:

1) the latest dates when the examinations should be performed and results sent to the organizers,

2) the method(s) of examination (prescribed or participant choice, as required),

3) how to report the results to the organizers, particularly the units of measurement,

4) the organizers may request details on materials, methods, incubation conditions, etc., in report
proformas — if this is the case, instructions for completing such proformas should be provided.
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8 Performance evaluations

8.1 General

Wherever possible, the statistical principles used to evaluate performance in PT schemes should be based on
those given in standards, such as ISO/IEC 17043:2010, 4.7 and ISO 13528 (for information, see also
Reference [9]), although microbiology PT schemes may adopt procedures which differ from those commonly
used in other sectors if they are appropriate to their particular schemes.

8.2 Preliminary considerations

Prg¢ficiency testing involves the regular distribution of test materials to participating laboratories-for them to
examine the test materials for specific measurands (in most cases microorganisms), \The |results of
examination are then compared against those of other participants. Proficiency testing therefore pgrovides an
independent means of testing and comparing individual performance.

Ongoing satisfactory performance in proficiency test rounds can provide reassuranee to participants of their
laboratory processes, including methods of examination, analyst training, equipment, reagents, quality control
prdcedures, interpretation of results, and reporting techniques.

However, unsatisfactory results imply that the performance of the individual participant was weak| compared
with the consensus value and this can raise a number of questions. These include: were the test gamples all
thg same, how did other participants perform, could the methodology have biased results and have|the results
begn interpreted correctly? The scheme organizers should therefore use suitable systems of pgrformance
evaluation to aid participants in answering such questions.

There are many different ways to interpret data from proficiency testing but methods for interpretatipn shall be
objective.

The majority of participants taking part in microbielogical PT schemes are not familiar with statistics and shall
haye confidence that the procedures used by the'PT scheme organizers are sound.

The following considerations about the statistical principles applied shall be addressed:
a) | validity;
b

~

explanatory information for-participants;
c) | reasons for selection;

d

~

consistency.

Clgar and unbjased information shall be provided to participants to allow self-assessment and interpretation of
reqults and te~maximize the benefit from participation.

8.3 .Quantitative methods

8.3.1 General

The statistical design for PT schemes for microbiological enumeration methods is influenced by the level of
homogeneity of the test material, which in turn is influenced by the random variation in distribution of
organisms. In addition, there are likely to be substantial differences between the participants in the precision
required or expected of a test.

The choice of statistical method shall take into account the factors outlined in 8.1 and 8.2, together with other
considerations such as the number of participants in a particular scheme. Parameters that contribute to
deciding which statistical tests are to be used for analysing results should be stated. For example, specialized
schemes may have fewer than 30 participants; results from 30 participants may be analysed in a different way
from larger schemes with, for example, more than 100 participants.
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The chosen method of statistical analysis shall be appropriate for not only the number of participants
undertaking an examination but also the method used. For example, results for an examination using colony
count methods are analysed in a different way to those where determination of the MPN is required. This is
because the inherent variation in the MPN method tends to be greater than that for colony count methods.
Indeed, different statistical parameters may be needed to assess participants' performance for different tests
within a single scheme (see ISO/IEC 17043:2010, 4.5.2). This shall be stated in the scheme design
documents and generally accepted microbiological criteria shall be referenced in the scheme plan.

Suitable statistical analyses and allocation of scores to participants are covered in ISO/IEC 17043:2010,
Annex B.

8.3.2 Dthribution of data

When an gnumeration test is repeated several times, under repeatability conditions, the frequency distributjon
of the results would be expected to form a bell-shaped curve, called a normal distribution.

Microbiological counts usually follow a log-normal distribution and the data are converted to*logarithm to the
base 10 v3dlues to produce a normal distribution curve. However, for low bacterial numbérs, actual counts npay
be used, of a square-root transformation may be applied.

99,15 %

N

/ N

-—/ \
3o 20 e u e 20 3o
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f  frequepcy

4  mean

o standard deviation

Figure 1 — Diagram of a normal distribution

Although it is the same material under test, the results are not all identical, as numerous small, independent
variations are expected to occur during the different manipulations involved in performing the tests.
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In proficiency testing, the tests are not usually performed under repeatability, or even reproducibility conditions.
Tests are performed by different analysts, at different test locations and at different times, using a variety of
equipment, media, reagents and analytical methods and this results in further variability which could be
described as “super-reproducibility” or “over-reproducibility” conditions because the term reproducibility is
usually used in the context of a single method only.

Despite such variations in test conditions, a (log-)normal distribution of the results is usually observed and the
principles of statistics appropriate to (log-)normal distributions should be used to interpret the data, provided
the distribution is roughly symmetrical and unimodal.

If thedi
int¢rpreted accordingly using other suitable tests.

d the data

8.3.3 Determining the assigned value

The purpose of proficiency testing is to assess how proficient participants are in achjeving the “corect” result.
However, in many proficiency testing schemes, it is not possible to know the “correct” result, as| numerous
analysts may all examine the same test material and all return a slightly differentresult.

tead, an estimate of the “correct” or “true” result should be made and-this is referred to as the
ue”. The assigned value may be determined in a number of ways, as-described in ISO/IEC 1]
and ISO 13528.

Ins
val
B.2

“assigned
1043:2010,

Th
Th
use
ex

boratories.
pants. The
bed not be

most usual method for microbiological PT schemes is consgnsus values from participant la
assigned value is determined from the robust mean or .thé.median of the results of all partici
of robust methods is intended to minimize the influence of outliers, so that such results ng
luded from the data because “true” outliers may be difficult to identify.

o)
C
P
C

Th
ass
the

ount when
ntribute to

b assigned value has a higher uncertainty thanwith other methods, but this is taken into acc
essing performance. The assigned value is dee€med to be fair because all participants' results ¢
calculation.

If

low overall median is produced where'assigned values are set from participant consensus (e.g.|because a

lar
sh
co

8.3

Th
lev
to

'

je number of participants had difficulty isolating or identifying a particular organism), the scheme
uld comment accordingly, so that‘the performance of participants whose results were not
ectly judged.

.4 Uncertainty of the assigned value

b assigned value represents the best estimate of the true value. It has a standard uncertainty ing
el of confidence-in-this estimate. If the standard uncertainty of the assigned value is too large in g
he standard deviation of the test round, then some participants receive action and warning evall

organizers
affected is

icating the
omparison
ations, not

be¢ause of theirperformance but instead due to the large uncertainty in the assigned value.

Cri
nu
de

hblished. A
e and are

teria for:the acceptability of an assigned value in terms of its uncertainty should therefore be est
lnber of methods for estimating this uncertainty and determining acceptability are availabl
cfibed in ISO 13528.

8.3.5 Methods of assessing performance

The organizer of the PT scheme shall determine the assigned value and assess by how much the result(s)
from each individual participant deviate(s) from that assigned value compared with the results from all other
participants. Thus participant performance is judged not against the “correct” result, but against statistical
estimates of the “correct” result derived from all of the submitted data. The larger the number of data, the
more accurate such statistical estimates are likely to be.

Common methods of assessing performance and allocating scores are detailed in ISO/IEC 17043:2010, B.3
and ISO 13528.
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8.3.6 Using z-scores

8.3.6.1 General

A common and widely accepted method used in proficiency testing is the z-score system, as this is relatively
easy to calculate and interpret (see ISO/IEC 17043:2010, B.3). The z-score indicates how many standard
deviations away from the mean a given value lies, e.g. a z-score of 2 represents a value which is 2¢, where o
is standard deviation, from the mean.

As depicted in F|gure 1, data W|th a standardlzed normaI distribution have 95 % of values within 2 o of the
mean an
questionahle because only 5 % of correct measurements are expected to be that dlfferent from the assigned
value. Repults with a z-score over 3 are considered unsatisfactory because only 0,3 % of \correct
measuremients are expected to be that different from the assigned value (see ISO/IEC 17043:2010; B4).

The z-score calculation uses a target value for standard deviation. This target standard"deviation defines the
scale of agceptable variation among laboratories for each particular test. The same-target standard deviafion
should be used over successive rounds of the proficiency test so that scores may_be’compared from round to
round. Thgre are a number of methods for establishing the target standard deviatioh, detailed in Reference|[9],

8.3.6.3 ultiple results in z-score systems

Differenceg between participants’ results arise from between-laboratory variation and also from
within-labdratory variation. Within-laboratory variation or intra-laboratory variance is the variation betwgen
measuremients made by the same laboratory on the same sample and is an inherent feature of microbiological
examinatigns. Within-laboratory variation is measured by the repeatability variance.

When a participant laboratory reports multiple resultsyfor a single test material, this may potentially bias the
remaining |[data from other participants. For exampl€, if 10 analysts from the same laboratory all tested the
same sample, which had been incorrectly dilutéd initially, all 10 results would be incorrect. This numbef of
incorrect r¢sults becomes a subset within the bulk data, and may bias all the other results. To avoid such bias,
only one rgported result per laboratory should be included in the overall analysis of data for a distribution.

When a participant laboratory has ebtained multiple results from a single PT sample, these results shall{be
reported sgparately and not as,a mean value. Where only one result per participant is permitted by the
scheme ornganizers, the individual-result to be reported shall be chosen before the examination is undertaken
and resultg are known.

8.3.7 Other methods 6f performance evaluation

Although zscores are very commonly used for evaluation of PT scheme results from enumeration methods,
other methods of scoring may be appropriate for particular schemes.

For example, with samples where low counts are sought (such as drinking water) the statistical assessment
can be based on a model which predicts random variation. Thus “low” or “high” tail-end counts are defined
using the Poisson formula. Low or high results can occur occasionally by chance in any laboratory, but an
accumulation of tail-end results indicates poor performance. The advantages and disadvantages of a model
versus a percentile approach to statistical assessment are discussed in Reference [17].

With schemes where high counts are expected, the 0,5 log, rule or the percentile approach can be used, but

the median absolute deviation method is required for schemes with low numbers of participants. These are
briefly outlined in 8.3.7.2 to 8.3.7 .4.
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.7.2  Using the 0,5 log,grule

A scoring system based on the 0,5 log4 rule can be used for colony counts (adapted from Reference [13]). In
summary, the 95 % confidence intervals around a mean colony count are generally not more than +0,5 log4,
cfu. Internal quality control procedures for microbiology laboratories commonly require replicate counts to
show agreement to not more than 0,5 log, units to demonstrate good control. This is applied to participants'
results such that all results within +0,5 log,y units of the participants' median are considered as acceptable
and are allocated the maximum score. This rule allows participants' scores to improve over time if the overall
quality of participants' enumerations also improves.
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ithin £0,5 log 4, units of the expected value should be deemed acceptable.

nt on a plate is 10 colonies, and organisms are randomly distributed, then 95 % of results(sh
ween 3 and 17 colonies. On a decimal logarithm scale, the expected median count is 1, the\lo
7 and the upper limit is 1,23, i.e. the lower and upper limits are within 0,5 log,, units. Therefore,

.7.3  Using percentiles

rcentiles can be used to identify outlying counts for enumerations when '>'50 participants un
imeration using a colony count procedure. This entails calculation-of/the 5th, 10th, 90th,
centiles of the distribution of participants' results (C5, C10, C90, and C95 respectively). C5 and
rounded down to the nearest 0,05 log4q unit (e.g. 2,23 rounds to 2;20), whereas C90 and C95
nded up (e.g. 3,36 rounds to 3,40). An example of how scores<might be allocated (e.g. for aerq

Results between C10 and C90 (acceptable range):. )" Score = 2

Results between C5 and C10 or C90 and C95: Score =1

— Results below C5 or above C95: Score =0
plication of the 0,5 log4( rule may extend the acceptable range and therefore upgrade the score

some results in C5, C10, C90 and C95.

b percentile method is robust and does not depend on the actual distribution of decimal logarif
ng normal. It enables a clearinierpretation of the performance assessment.

ne number of participants.in an established PT scheme falls to fewer than 50 laboratories or the
ticipants reporting enumeration results for a particular parameter falls to less than 50, th
bolute deviation (MAD) values (see 8.3.7.4) should be used instead of percentiles.

.7.4  Using/median absolute deviation from the median values

b MAD-meéthod is used to identify outlying counts when fewer than 50 participants ung
Iimeration. Percentiles should not be used because fewer than 50 results provide insufficig
culate valid values for C5, C10, C90 and C95. MAD values provide a robust method for calg
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of the median difference from the median for every result which is then multiplied by 1,482 6 to get a robust
estimate of the standard deviation (MAD value), oy ap-

An

example of how scores might be allocated using MAD values is outlined below:
— Results within participants' median +2 oyypp: ~ Score =2
— Results between +20y,5p and +2,58 oyap: Score =1
— Results outside +2,58 oyap: Score =0
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As with percentiles, the lower limits should be rounded down to the nearest 0,05 log4, value and the upper
limits up to the nearest 0,05 log4q value.

Note that, unless the 0,5logq, rule is applied, approximately 5 % of laboratories should be outside the
12 oyap range and 1 % outside the +2,58 oy zp range (assuming normality of the decimal logarithm counts
without extreme outliers).

The MAD method should be used for new PT schemes where there are fewer than 100 participants.

8.3.7.5 Special considerations for most probable number methods

The test nethod used to determine an MPN value has greater inherent variability than colony count methods
and is therefore often regarded as only semi-quantitative. However, it is sometimes required for the detection
and estimation of levels when low levels of microorganisms are expected, especially,-when fhe
microorgaisms may be stressed (e.g. as a result of processing or freezing). Also, MPNrmethods fare
stipulated |in legislation or criteria for the microbiological examination of certain products ‘such as dairy
products and live bivalve molluscs and other shellfish.

Any methed for assessing participants' results for determining MPN values should ‘allow for the inhergent
variability ¢f the MPN, and assume that the sample is well mixed prior to testing.

For the three-by-five tube method, the standard deviation of a log,q MPNyresult is approximately 0,p4,
provided results do not show “extreme” tube combinations, e.g. tube combinations of 3, 0, 0 to 5, 5, an¢ 2
(see ISO 7]218).

For the three-by-three tube method, the standard deviation of the‘log,y MPN result is approximately 0,82,
provided rg¢sults do not show “extreme” tube combinations, e.g. tube combinations of 2, 0, 0 to 3, 3, and 1.

This mean that in a perfect situation, with no excess between-laboratory variability, 95 % of results should|be
within +2sfand more than 99 % within +3 ¢, where o is standard deviation.

However, |n practice there is some between-laboratoery variability. Analysing a number of sets of data has
shown this to inflate the variance by about 2,5-fold(and hence the standard deviation by about 1,58-fold).

Therefore fthe limits of acceptability for participants' results for MPN determinations should be raised to 430
and 50 (See Table 1).

Table 1 — Limits of acceptability

Limit of acceptability Three-by-three method Three-by-five method

+3 o +0,96 log,, (9,1-fold) +0,72 log,, (5,2-fold)
5 & +1,60 log,, (39,8-fold) +1,20 log,, (15,8-fold)

The 0,5 Iogpm rule should never need to be applied to MPN results due to the inherent method variability.

It is also possible, for the MPN method, to check that the tube combinations and dilutions reported are
consistent with the MPN reported using tables (see ISO 7218).

If the PT scheme or the legislation on which it is based requires MPN values to be determined in duplicate, the
results can be compared and if the tube combinations are credible, then the difference between the two
results should not differ, in terms of decimal logarithm units, by more than 2,58 x V2 x 0,24 = 0,88 for the
three-by-five tube method and 2,58 x V2 x 0,32 = 1,17 for the three-by-three tube method.

If two distributions with two replicates per distribution are compared, then the mean of the two should not differ,
in terms of decimal logarithm units, by more than 2,58 x 0,24 = 0,62 for the three-by-five tube method and
2,58 x 0,32 = 0,83 for the three-by-three tube method.
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8.3.8 Long-term performance assessment

8.3.8.1 General

7:2010(E)

Performance assessment in proficiency testing schemes is generally confined to assessment of results from

single rounds, but there are instances where assessment in the longer term may be beneficial.
generally applies to external quality assessment schemes, some guidance is given for th
completeness.

Whilst this
e sake of

Any method of assessing long-term performance shall ensure that laboratories undertaking enumeration

eX
sa

“La
for
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w” and “high” counts should be defined according to objective rules (e.g. Poisson model-base
orting such results more frequently over time than could be expected by chance.

neme organizers should encourage participants to exercise their own professional judgment

Sc
inf
pafticipants various ways of undertaking laboratory self-assessment but-they should not dictate
self-assessment by an individual laboratory; rather these should be “set by each individual p

and client requirements.

.8.2 Low count assessments

If ghance is the only factor involved, the “tail-end” countsZshould be distributed at random. The resu
sciutinized to determine the scatter of tail-end results; between laboratories over a series of sar

using Cochran's Q-test).

If they are not distributed at random, a second stage analysis may be performed to determine the

ﬂples they receive.

ratory, based on what it believes to be microbiologically significant)in the context of its own rd

sms in the

 definition

low counts, percentiles or other methods for high counts), then used to determine‘those laboratories

to assess

rmation supplied in reports, thereby self-assessing their performance. Organizers may suggégst to their

criteria for
articipating
utine work

Its may be
nples (e.g.

e expected

disfribution of tail-end counts, amongst those laboratories reporting them, if they were simply dug to natural
valfiation between samples and not toClaboratory performance effect. Then, contrasting thosg expected
numbers of laboratories with the ndmber actually observed highlights those laboratories that |may have
experienced problems. An example: of performance assessment for samples containing low numbars is given
in Table 2.

Table 2 — Observed and-expected numbers of sets of results assuming random distribution of low
rgsults (from a distribution of low levels of Clostridium perfringens in drinking water samp%s, where
Mariation in numbers between test items may necessarily exceed laboratory performance variation)

No. of “lows” Observed Expected

0 58 58

1 32 48,56

2 18 16,94

3 14 3,15

4 3 0,33

5 2 0,02

Total 127 127

One or two low results could have been due to chance; three were possibly not due to chance; four or more
were unlikely to be due to chance and procedures should be checked.
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8.3.8.3 High count assessments

Assessment of higher counts relies on similar principles, but less variation in participants' results due to
variation in sample content is expected.

Long-term performance with, for example, the percentile method of evaluation, can be assessed over
12 samples, allowing a maximum score of 24 points. Participants are set a performance target of at least 70 %.
If the 0,5 log rule is discounted and an assumption is made that all participants are capable of delivering
equivalent performance, then using multinomial theory, it can be shown that the probability of a participant
obtaining a cumulative score that is less than 70 % of the maximum possible score is 5,2 %. This means that

under these circumstances npprnyimnfnly 1 in 20 pnrfinipanfe may. be identified inr\nrrnr\ﬂy as “Ir_v)or

performerg”. In reality performance is not equivalent and some laboratories do experience difficulties with,the
examinatigns that they undertake, so the probability of a satisfactory performance being incorrectly identified
as “poor” is much lower than this. Furthermore, the use of the 0,5 log,q rule reduces this probabilityto less
than 0,1 %.

A practicallexample of long-term performance assessment using spreadsheets is shown inAnnex C.
8.4 Assessment of qualitative methods

8.4.1 Geperal

For interlaporatory comparison studies in which one or more qualitative ,méthods are used, the results ar¢ in
fact black ¢r white, yes or no, detected or not detected.

Methods of statistical analysis for this type of result are limited, but\various options have been proposed, Sﬂ:Ch
as LODgg,|accordance or concordance assessments and percgntage accuracy, and the optimal approach is
still under ¢onsideration.

8.4.2 Performance of individual laboratories

A simple method for self-assessment by participant laboratories is to record the number of positive and
negative results they have found, together with’ the number of positive and negative results which wgre
expected. [This information should be linked‘with records of the levels of target organisms in the sampleg to
assess performance and also provide engoing data on the limit of detection of the method in individual
laboratories.

As the resplt of a presence/absencetest is a yes or no, many samples need to be tested in order to assgss
the performance of the individual laboratories in a PT scheme. Each participant should test at Ieast
18 samplep in total. These 18-samples consist of six replicates of three different levels of contamination of the
samples. The three levelsiare: negative (check on the occurrence of false positive results due, for example| to
cross contamination); lowlevel [meaning samples contaminated at or slightly above the detection limit for the
method uged, which-ideally should be at the level where 50 % of the samples are found positive; and 50 %
negative (LODgg)l-and high level (this level should be 10 times higher than the low level and represents the
level at whiich alksamples tested should be found positive).

The interpretation-efthe-datais-simple:

a) for the negatives: all samples should be found negative;

b) for the high level: all the samples should be found positive;
c) for the low level: it can be calculated (see Table 3) using the binomial distribution and the percentage of

samples found positive (can be obtained from a reference value from the organizer or as a best estimate
from the results of all participants) at a 95 % confidence level.
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Table 3 — Chance of finding a certain number of positives out of six samples tested as a function of
the average percentage of positive samples (binomial distribution)

Number of Average percentage of positives

positives out

of six samples| 10 % 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 %
0 53,1 % 26,2 % 11,8 % 47 % 1,6 % 0,4 % 0,1 % 0,0 % 0,0 %
1 35,4 % 39,3 % 30,3 % 18,7 % 9,4 % 3,7 % 1,0 % 0,2 % 0,0 %
2 9,8 % 24,6 % 32,4 % 31,1% 23,4 % 13,8 % 6,0 % 1,5 % 0,1 %
3 1,5 % 8,2 % 18,5 % 27,6 % 31,3 % 27,6 % 18,5 % 8,2 % 1,5 %
4 0,1% 1,5 % 6,0 % 13,8 % 23,4 % 31,1 % 32,4 % 246\% 9,8 %
5 0,0 % 0,2 % 1,0 % 3,7 % 9,4 % 18,7 % 30,3 % 39,3 % 35,4 %
6 0,0 % 0,0 % 0,1% 0,4 % 1,6 % 47 % 11,8.% 26,2 % 53,1 %

EXAMPLE To use Table 3, first the average percentage of positives has to be known. Here it is assumed|to be 30 %,
mepning that about one out of three samples contains the target organism. As-only 30 % of the samples|contain the
target organism, it is likely that some of the samples might not contain the target'when, for example, six $amples are
tesfed.

Table 3 shows that the chance of obtaining a set of six samples consisting of four positives and two negativesl|is 6 %. This
is rjot likely to happen, but is still acceptable when a level of confidenee of 95 % is assumed. The sum of thg chances of
finding 0, 1, 2, 3 or 4 positives is 99,0 % (11,8 + 30,3 + 32,4 + 18,5 +86,0). In this case, 99 % is the smallest value, which is
abgve 95 % (the confidence limit). Leaving out four positives resulis-in 93 %, which is below the 95 % confidente level.

Angther reasoning is that the chance of finding six out of six‘positives is only 0,1 %. This is very unlikely to happen purely
by phance. As the uncertainty is set at a maximum of 5.9 (100 % — 95 % confidence level), this falls within ttfis limit. The
same occurs for the situation when five or six samples out of a total of six are found positive. The sum of thes¢ chances is
1,1]% which is still below the 5 % limit. Only when the situation where four out of six are positives (6 %) is added does the
ungertainty exceed the 5 % limit. As the maximum-is set at 5 %, the situation of five or six positives out of @ total of six
tesjed is regarded as an unexpected result.

NQTE At LODg,, 50 % of the samples are found positive. In theory [taking into account that the method used is
capable of detecting a single microotganism in a sample and assuming a homogeneous (Poisson) distribution between
the|samples] the average contamination level of the samples is expected to be 0,7 microorganisms per samplg in order to
reach the LODg,. In practice, thie ideal homogeneous distribution is often not reached and relatively more of fhe samples
do hot contain any (viable) microorganism than could be expected for a true homogeneous distribution. In order to obtain
50 f% of positive samples;-ar/increase in the average level of contamination is required, based on experience with the
matlerial used in the study.

4.3 Schemecomparisons of laboratory performance

To|compare:sthe performance of one laboratory against other participating laboratories, the scheme|organizers
y calculate the numbers (or percentages) of positives for the levels contaminated with the target organism
(reported by laboratory code). An example of such datalis given in
Fige - - icipated{indicated—2 5 he—A—axi igate 2). Each
laboratory analysed 22 chicken faeces samples, artificially contaminated with reference materials containing
two different Salmonella serovars at four different contamination levels (varying from 10 to 500 cfu per
sample). In Figure 2 the results are summarized for the sample with the low level of contamination (» = 14).
The number of positives found in the participating laboratories varied from 0 to 11 samples (n -axis in
Figure 2).

In addition to this more descriptive way of presenting the results, it is possible to calculate specificity rates,
sensitivity rates and accuracy rates per level of contamination of the samples (ISO 16140[4]). These rates may
be calculated for each laboratory and for the results from all laboratories.
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Figure 2 — Number of positive isolations per laboratory code for all tested low-level materials (» = 14)

The specif|city rate, rgp, is given by:

n

=[———x100 %
'SP E(n_iot) ’
where
n_ is the number of negative results found;

E(n_.4;) is the total number of expected negative samples.

The sensit|vity rate, rgE, is given by:

ny 6
rsg =f—=—"+—x100%
E(n tot)
where
n, is'the number of positive results found,;

E(n, o) s the total number of expected positive samples.

The accuracy rate, rp¢, is given by:
rac =———x100 %

where ny is the total number of samples.

This assessment is only meaningful if linked with the number of target organisms present.
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Annex A
(informative)

Example of details to be included in a PT scheme plan

PT scheme plan — Summary of scheme

S¢heme name: Food examinations scheme
S¢heme type: Food microbiology
Aims: To provide external quality assessment samples for generfal routine

examinations undertaken by food microbiology laboratories

Ciiteria for selection of participants: Food microbiology laboratories with laboratory facilities adequate for
dealing with pathogenic microorganisms of risk categories || and 2

Target participants: Food microbiology laboratories:in‘the private and public se¢tors
Lggislation: EU Regulation 882/2004 cencerning the official control of fpodstuffs
Sample type: Freeze-dried microorganisms in evacuated glass vials
Examinations: Presence/absence:

Campylobagctér spp.

Escherichia coli 0157
Salmonella spp.
Enumerations:
Aerobic colony count
Bacillus cereus
Clostridium perfringens
Coliforms
Enterobacteriaceae
Escherichia coli
Listeria monocytogenes

Coagulase positive staphylococci

Criteria for sample content: Realistic microflora simulating that of real foods and providing a
II realistic challenge to routine food microbiology procedures

Target number of participants: More than 200

Number of distributions per year: Six

Number of samples per distribution: Two

External subcontractors: None
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PT scheme plan — Summary of scheme (continued)

Technical

experts:

Named individuals

Quality control testing of sample

Name of provider laboratory and standard methods used

batch: 25 samples from every batch examined for all tests specified
Statistical methods: Consensus median (enumerations)
Percentiles to identify outliers
Allocation of scores: Yes
Criteria for scores: Three scores allocated per sample for: i) pathogen examinations;ii)
aerobic colony counts; iii) indicator organisms
Continuoys performance assessment: | Yes
Criteria for identifying “poor
performers”: Less than 70 % maximum possible score over six distributions
Proactive|approach by organizers to Yes
“poor performance”:
Method agsessment: Yes — for indicators only
Scheme co-ordinator or deputy to sigh/date:
Approved|by steering group: Date
Promotional literature authorized: Date
Costing approved: Date
Accredita]ion dated: Date
Other corlmments: Reviewcat steering group meeting
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Annex B
(informative)

Methods of testing for variation between portions of test materials

B.1 7, - T, test

Th

s test is recommended for cases where low numbers of organisms are present in portions-of teg

(TMs) at levels up to 35 to 40 cfu per plate or where no “target standard deviation” can|be as

asy

Th

po
fou

(re

wh

Fo
baf

essing sufficient homogeneity.
tions from different (reconstituted) units of one batch of TM, 7,, is tested in diffefent ways. Det
nd in Reference [12], but a summary is given here.

the determination of the variation between analytical portions of‘“che (reconstituted) unit
blicate testing), the T, test statistic is applied:

(Z’J Zl+/J)

AR e

ere
z; is the number of cfu in one analytical pertion j of unit ;
z;, is the sum of numbers of cfus in-all-analytical portions of unit i
Zi+ = Z Zjj
J
J is the number of analytical portions per unit.
the determinationof the variation between analytical portions from different (reconstituted) u

ch of TM, the T test statistic is applied:

Zi+ Z++j1)
" Z{ () ]

T

t materials
signed for

b variation between analytical portions from one (reconstituted) unit of TM, T, and.that between analytical

hils can be

of an TM

(B.1)

(B.2)

hits of one

(B.3)

wh

re

LA~

z,, is the sum of numbers of cfus in all analytical portions of the tested units of one batch of TMs

Z++:Z(Zzzj)
i

I is the number of units tested.

(B.4)

If the Poisson distribution applies, Ty and T, follow a y2-distribution with I(J— 1) and 7 — 1 degrees of freedom,
respectively. In this case, the expected values of 7, and T, are the same as the number of degrees of
freedom. Hence, T4/I(J - 1) and T,/(I — 1) are expected to be equal to one.
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For the variation between units of one batch of TM, the Poisson distribution is the theoretical smallest possible
variation that could be achieved. However, overdispersion is expected and T,/(I — 1) is mostly larger than 1
(Reference [12]). An acceptable variation between units of a batch of TM is T,,/(/— 1) < 2.

EXAMPLE

Given the following data:

unit: (duplicate) counts:
1 z41=45 z1p=49
2 z91 =33 z9p =42
3 z31 =40 z3p =42
I1=23 (threq units)
J = 2(two rgplicates)
zqjlJ = (45 + 49)/2 = 94/2 = 47
29ilJ = (33 + 42)12 = 75/2 = 37,5
23jlJ = (40 + 42)/2 = 82/2 = 41
e 47)? , (49— 47)? , (833~ 37,5)? | 42~ 37,5)2 , (40— 41)2 L 42> 41)2
| a7 47 37,5 37,5 41 41
=0,p85+ 0,085+ 0,54 + 0,54 + 0,024 + 0,024
=1,298
T1 should fdllow a y2-distribution with I(J— 1) = 3 x (2 — 1) = 3 degrees of freedom.
Tested two-gided at the 95 % confidence level, the lower and upper limit for this distribution are, with 3 degrees of freeg
0,22 and 9,3, respectively. The calculated T4 value (1,298).follows these criteria.
2z;=45+49 + 33 + 42 + 40 + 42 = 251
2z;/14251/3 = 83,7
2 2 2
T, < ($-837)° (75-837)° (82-/837)
83,7 83,7 83,7
=1,268 + 0,904 + 0,034
=2,p06

Accepted variation forithelbatch is: 7o /(17— 1) < 2.

Here To/(I —

1) =2,206/(3 — 1) = 1,103 and thus follows the criteria for acceptability of the batch.

B.2 Test for sufficient homogeneity

This test is recommended for cases where larger numbers of organisms (more than 35 to 40 cfu per plate) are
present in portions of the test material and a target standard deviation, o, that describes the performance
expected of PT scheme participants is available. It is based on the “sufficient homogeneity” test of

Reference

22

[11].
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