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Foreword

ISO (the International Organization for Standardization) and |IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
establish i izati i i i i ivi =C
technical gommittees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of conformity
assessmdnt, the ISO Committee on conformity assessment (CASCO) is responsible for the development|of
International Standards and Guides.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Draft Inteqnational Standards are circulated to the national bodies for voting. Publication as an International
Standard fequires approval by at least 75 % of the national bodies casting a vote.

Attention {s drawn to the possibility that some of the elements of this documentmay be the subject of patent
rights. ISQ shall not be held responsible for identifying any or all such patent fights.

ISO/IEC 1[7043 was prepared by the ISO Committee on conformity asséssment (CASCO).

It was cifculated for voting to the national bodies of both 1S©@ and IEC, and was approved by both
organizatipns.

This firgt edition of ISO/IEC 17043 cancels -and replaces ISO/IEC Guide 43-1:1997 and
ISO/IEC Guide 43-2:1997, which have been technically revised.

iv © 1SO 2010 — Al rights reserved
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Introduction

Interlaboratory comparisons are widely used for a number of purposes and their use is increasing
internationally. Typical purposes for interlaboratory comparisons include:

a) evaluation of the lr_\nrfnrmgnr\n of laboratories  for epnr\ifir‘ tests _or measurements and fnonitoring

laboratories' continuing performance;

b)| identification of problems in laboratories and initiation of actions for improvement which,' for example, may
be related to inadequate test or measurement procedures, effectiveness of staff training and suypervision,
or calibration of equipment;

c)| establishment of the effectiveness and comparability of test or measurement(methods;
d)| provision of additional confidence to laboratory customers;

e)| identification of interlaboratory differences;

f) | education of participating laboratories based on the outcomes.\of such comparisons;
g)| validation of uncertainty claims;

h)| evaluation of the performance characteristics of a miethod — often described as collaborative trigls;

i) | assignment of values to reference materials and assessment of their suitability for use in spedific test or
measurement procedures; and

j) | support for statements of the equivalence of measurements of National Metrology Institutes thfjough “key
comparisons” and supplementary.‘comparisons conducted on behalf of the International Bureau of
Weights and Measurement (BIPM) and associated regional metrology organizations.

Prpficiency testing involves the*use of interlaboratory comparisons for the determination of [laboratory
performance, as listed in a)-te/g) above. Proficiency testing does not usually address h), i) and j) because
labhoratory competence js, assumed in these applications, but these applications can be used {o provide
independent demonstrations of laboratory competence. The requirements of this International Stahdard can

and their
and other
es to take
need for
gtion. Most
regarding
management, planning and design, personnel, assuring quality, confldentlallty, and other aspects, as
appropriate.

This International Standard has been prepared to provide a consistent basis for all interested parties to
determine the competence of organizations that provide proficiency testing. In doing so it replaces both parts
of ISO/IEC Guide 43:1997. ISO/IEC Guide 43 included not only guidance on development and operation of
proficiency testing and selection and use of proficiency testing by laboratory accreditation bodies, but also
useful descriptions of typical types of proficiency testing. This International Standard has preserved and
updated the principles for the operation of proficiency testing described in ISO/IEC Guide 43 and has retained
in Annexes A to C information on typical types of proficiency testing schemes, guidance on appropriate
statistical methods, selection and use of proficiency testing schemes by laboratories, accreditation bodies,
regulatory bodies, and other interested parties.

© 1SO 2010 — Al rights reserved Vv
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INTERNATIONAL STANDARD ISO/IEC 17043:2010(E)

Conformity assessment — General requirements for proficiency
testing

1| Scope

THis International Standard specifies general requirements for the competence of providers of proficiency
testing schemes and for the development and operation of proficiency testing schemés, " These requirements
are intended to be general for all types of proficiency testing schemes, and they can\be used as a basis for
specific technical requirements for particular fields of application.

2| Normative references
THe following referenced documents are indispensable for thesapplication of this document. For dated
references, only the edition cited applies. For undated referénces, the latest edition of the neferenced
dgcument (including any amendments) applies.

ISP/IEC 17000:2004, Conformity assessment — Vocabulary and general principles

ISP/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts and @ssociated
tefms (VIM)

3| Terms and definitions

Fgr the purposes of this document, the terms and definitions given in [ISO/IEC 17000:2004,
ISP/IEC Guide 99:2007 and the following apply.

3.
asisighed value
vajue attributed to a particular property of a proficiency test item

3.

cdordinator
one or more jindividuals with responsibility for organizing and managing all of the activities involyed in the
operation‘of'a proficiency testing scheme

3.
customer
organization or individual for which a proficiency testing scheme is provided through a contractual
arrangement

34

interlaboratory comparison

organization, performance and evaluation of measurements or tests on the same or similar items by two or
more laboratories in accordance with predetermined conditions

© 1SO 2010 — Al rights reserved 1
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3.5
outlier
observation in a set of data that appears to be inconsistent with the remainder of that set

NOTE An outlier can originate from a different population or be the result of an incorrect recording or other gross
error.

3.6

participant

laboratory, organization or individual that receives proficiency test items and submits results for review by t
proficienc / fncfing prn\/irlnr

he

NOTE In some cases, the participant can be an inspection body.

3.7
proficiengy testing
evaluatior] of participant performance against pre-established criteria by means of interlaboratory comparisol

NOTE 1 For the purposes of this International Standard, the term “proficiency testing” is takén in its widest sense 4
includes, byt is not limited to:

a) quantitative scheme — where the objective is to quantify one or more measurands af-the proficiency test item;

b) qualitative scheme — where the objective is to identify or describe one or more Characteristics of the proficiency {
item;
c) sequential scheme — where one or more proficiency test items ‘are distributed sequentially for testing

measiirement and returned to the proficiency testing provider at intervals;

d) simultBneous scheme — where proficiency test items are distributed for concurrent testing or measurement withi
defined time period;

e) single|occasion exercise — where proficiency test items are provided on a single occasion;

f)  continuous scheme — where proficiency test items are provided at regular intervals;

g) sampling — where samples are taken for subsequéent analysis; and

h) data tfansformation and interpretation — where 'sets of data or other information are furnished and the informatior

processed to provide an interpretation (or othér outcome).

NOTE 2 | Some providers of proficiency testing in the medical area use the term “External Quality Assessment (EQ
for their proficiency testing schemes, ar for their broader programmes, or both (see Annex A). The requirements of
al Standard cover only those‘EQA activities that meet the definition of proficiency testing.

pst

or

na

S

h)
his

er

organizatior
scheme

3.10
proficiency testing round

single complete sequence of distribution of proficiency test items, and the evaluation and reporting of results

to the participants

2 © 1SO 2010 — Al rights reserved
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3.1

proficiency testing scheme

proficiency testing designed and operated in one or more rounds for a specified area of testing, measurement,
calibration or inspection

NOTE A proficiency testing scheme might cover a particular type of test, calibration, inspection or a number of tests,
calibrations or inspections on proficiency test items.

3.12
robust statistical method

st tictical method insencitive to small dnpar‘hlrnc from ||nrlnr|y|ng aeellmphnne eurrnunr’llng an nder|y|ng

probabilistic model

3.13

standard deviation for proficiency assessment
measure of dispersion used in the evaluation of results of proficiency testing, based on the| available
information

NQTE 1 The standard deviation applies only to ratio and differential scale results.

NQTE 2  Not all proficiency testing schemes evaluate proficiency based on the dispersion of results.

3.14

sybcontractor
organization or individual engaged by the proficiency testing provider to perform activities specifjed in this
Infernational Standard and that affect the quality of a proficiency.testing scheme

NQTE The term “subcontractor” includes what many proficiency testing providers call collaborators.

3.15

metrological traceability
property of a measurement result whereby the\result can be related to a reference through a dqcumented
unbroken chain of calibrations, each contributing to the measurement uncertainty

NQTE 1 For this definition, a “reference®ean be a definition of a measurement unit through its practical realfzation, or a
mgasurement procedure including the measurement unit for a non-ordinal quantity, or a measurement standard.

NQTE 2 Metrological traceabilitysrequires an established calibration hierarchy.

NQTE 3  Specification of the reference must include the time at which this reference was used in establishing the
calibration hierarchy, alond with any other relevant metrological information about the reference, such as when the first
calibration in the calibratienhierarchy was performed.

NQTE 4 For measurements with more than one input quantity in the measurement model, each of the input quantity
values should itself-be metrologically traceable and the calibration hierarchy involved may form a branched stfucture or a
nefwork. The effort involved in establishing metrological traceability for each input quantity value should be compmensurate
with its relative/contribution to the measurement result.

NQPTES ¥ Metrological traceability of a measurement result does not ensure that the measurement ungertainty is
adepquate for a given purpose or that there is an absence of mistakes.

NOTE 6 A comparison between two measurement standards may be viewed as a calibration if the comparison is used
to check and, if necessary, correct the quantity value and measurement uncertainty attributed to one of the measurement
standards.

NOTE7 The ILAC") considers the elements for confirming metrological traceability to be an unbroken metrological
traceability chain to an international measurement standard or a national measurement standard, a documented
measurement uncertainty, a documented measurement procedure, accredited technical competence, metrological
traceability to the SI, and calibration intervals (see ILAC P-10:2002).

1) International Laboratory Accreditation Cooperation.

© 1SO 2010 — Al rights reserved 3
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NOTE 8 The abbreviated term “traceability” is sometimes used to mean “metrological traceability” as well as other
concepts, such as “sample traceability” or “document traceability” or “instrument traceability” or “material traceability”,
where the history (“trace”) of an item is meant. Therefore, the full term of “metrological traceability” is preferred if there is
any risk of confusion.

[ISO/IEC Guide 99:2007, definition 2.41]

3.16

measurement uncertainty
uncertainty of measurement
uncertainty

non-negat[ive parameter characterizing the dispersion of the quantity values being attributed to a measurarﬁd,
based on the information used

NOTE 1 Measurement uncertainty includes components arising from systematic effects, such as' ‘componets
associated| with corrections and the assigned quantity values of measurement standards, as well as\the definitiopal
uncertainty} Sometimes estimated systematic effects are not corrected for but, instead, associated measurement
uncertaintylcomponents are incorporated.

NOTE 2 |The parameter may be, for example, a standard deviation called standard measufement uncertainty (of a
specified multiple of it), or the half-width of an interval, having a stated coverage probability.

NOTE 3 Measurement uncertainty comprises, in general, many components. Some\of these may be evaluated |by
Type A evaluation of measurement uncertainty from the statistical distribution of e quantity values from series| of
measurements and can be characterized by standard deviations. The other components, which may be evaluated |by
Type B evpluation of measurement uncertainty, can also be characterized<by "standard deviations, evaluated frpom
probability flensity functions based on experience or other information.

NOTE 4 In general, for a given set of information, it is understood that.the measurement uncertainty is associated with
a stated gquantity value attributed to the measurand. A modification of this value results in a modification of the associajed
uncertainty

[ISO/IEC Guide 99:2007, definition 2.26]

4 Technical Requirements

4.1 General

The development and operation of proficiency testing schemes shall be undertaken by proficiency testing
providers |having competence {o)conduct interlaboratory comparisons and access to expertise with the
particular ftype of proficiency.test items. Proficiency testing providers or their subcontractors shall also hgve
competenge in the measurément of the properties being determined.

NOTE ISO/IEC 17025.0r ISO 15189 can be used to demonstrate the competence of a proficiency testing providgr's
laboratory, [or the laboratory subcontracted to perform tests or measurements related to the proficiency testing schemgs.
ISO Guide 34 can<bestsed to demonstrate the competence of producers of reference materials that provide proficiency
test items.

4.2 Personnet

4.2.1 The proficiency testing provider shall have managerial and technical personnel with the necessary
authority, resources and technical competence required to perform their duties.

4.2.2 The proficiency testing provider's management shall define the minimum levels of qualification and
experience necessary for the key positions within its organization and ensure those qualifications are met.

4.2.3 The proficiency testing provider shall use personnel who are either employed by, or under contract to
it. Where contracted and additional technical and key support personnel are used, the proficiency testing
provider shall ensure that such personnel are supervised and competent and that they work in accordance
with the management system.

4 © 1SO 2010 — Al rights reserved
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Where technical experts are used on an ad-hoc basis or as part of an advisory or steering group (see 4.4.1.4),

the existence of formal agreements through, for example, group terms of reference or other means, can be considered to
satisfy this requirement.

4.2.4 The proficiency testing provider shall authorize specific personnel to:

select appropriate proficiency test items;

plan proficiency testing schemes;

nerform narticular tynes of samplina:
g g PAd Py

4.]
co
pe
da

4.]
an
te
pe
te

N(
teq

4.
Cco

qu

operate specific equipment;

associated uncertainties of the measurands of the proficiency test item;
prepare, handle and distribute proficiency test items;

operate the data processing system;

conduct statistical analysis;

evaluate the performance of proficiency testing participants;

give opinions and interpretations; and

authorize the issue of proficiency testing reports.

p.5 The proficiency testing provider shall maintain up-to-date records of the relevant autho
mpetence, educational and professional qualifications, training, skills and experience of all

te on which competence to perform their assigned tasks was assessed and confirmed.

P.6  The proficiency testing provider shall formulate the objectives with respect to the educatio
rsonnel. The training programme shall be relevant to the present and anticipated needs of the
5ting provider.

TE It is advisable”to consider the need to retrain staff periodically. Staff training policies can take
hnological change;the need to demonstrate ongoing competence and aim at continual skills upgrading.

p.7 The-proficiency testing provider shall ensure that staff receive the necessary training
mpetent\performance of measurements, operation of equipment and any other activities which
ality, of,the proficiency testing scheme. The effectiveness of training activities shall be evaluated.

N

TE Objective measures can be used to assess the attainment of competence.

conduct measurements to determine stability and homogeneity, as well as assigned values and

ization(s),
technical

rsonnel, including contracted personnel. This information shall be readily available and shall include the

, training,

d skills for each staff member involved with the operation of the proficiency testing scheme. The proficiency
5ting provider shall have a, peficy and procedures for identifying training needs and providing fraining of

roficiency

account of

to ensure
affect the

4.3 Equipment, accommodation and environment

4.3.1

The proficiency testing provider shall ensure that there is appropriate accommodation for the

operation of the proficiency testing scheme. This includes facilities and equipment for proficiency test item
manufacturing, handling, calibration, testing, storage and despatch, for data processing, for communications,

an

d for retrieval of materials and records.

4.3.2 The proficiency testing provider shall ensure that the environmental conditions do not compromise the
proficiency testing scheme or the required quality of operations. Particular care shall be taken when
operations are undertaken at sites away from the proficiency testing provider's permanent facilities or are

©lI
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undertaken by subcontractors. The technical requirements for accommodation and environmental conditions
that can affect the proficiency testing shall be documented.

4.3.3 Access to and use of areas affecting the quality of proficiency testing schemes shall be controlled.
The proficiency testing provider shall determine the extent of control based on its particular circumstances.

4.3.4 The proficiency testing provider shall identify environmental conditions that can significantly influence
the quality of the proficiency test items and any testing and calibration carried out, including conditions that are
required by relevant specifications and measurement procedures. The proficiency testing provider shall
control and monitor these conditions, and shall record all relevant monitoring activities. Relevant proficiency

gta AR, OoP attons

NOTE Conditions can include, for example, biological sterility, dust, electromagnetic disturbances, radiation,,humidijty,
electrical slipply, temperature, and sound and vibrations levels, as appropriate to the technical activities concerhed.

4.3.5 There shall be effective separation between neighbouring areas in which theresare incompatibble
activities. Action shall be taken to prevent cross-contamination.

4.3.6 Proficiency testing providers shall ensure that performance characteristics of\laboratory methods and
equipmenf used to confirm the content, homogeneity and stability of proficiency testing items are appropriately
validated nd maintained.

4.4 Design of proficiency testing schemes

4.41 Planning

4411 The proficiency testing provider shall identify and. plan those processes which directly affect the

quality of|the proficiency testing scheme and shall ensure that they are carried out in accordance wjth
prescribed procedures.

NOTE Stakeholders' interests can be considered in‘developing a plan and relevant information.

4.41.2 The proficiency testing provider“shall not subcontract the planning of the proficiency testing
scheme (gee 5.5.2).

NOTE The proficiency testing providerycan utilize advice or assistance from any advisors, experts or steering grqup
(see 4.4.1.4).
4413 The proficiency testing provider shall document a plan before commencement of the proficiericy

testing scheme that addresses the objectives, purpose and basic design of the proficiency testing schene,
including the following infarmation and, where appropriate, reasons for its selection or exclusion:

a) the name and address of the proficiency testing provider;

b) the npme, ‘address and affiliation of the coordinator and other personnel involved in the design ahd
operdtion, of the proficiency testing scheme;

c) the activities to be subcontracted and the names and addresses of subcontractors involved in the
operation of the proficiency testing scheme;

d) criteria to be met for participation;
e) the number and type of expected participants in the proficiency testing scheme;

f) selection of the measurand(s) or characteristic(s) of interest, including information on what the
participants are to identify, measure, or test for in the specific proficiency testing round;

6 © 1SO 2010 — Al rights reserved
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g) a description of the range of values or characteristics, or both, to be expected for the proficiency test
items;

h) the potential major sources of errors involved in the area of proficiency testing offered;

i) requirements for the production, quality control, storage and distribution of proficiency test items;

j) reasonable precautions to prevent collusion between participants or falsification of results, and
procedures to be employed if collusion or falsification of results is suspected;

k) le for the
various phases of the proficiency testing scheme;

[) | for continuous proficiency testing schemes, the frequency or dates upon which proficiency tesf items are
to be distributed to participants, the deadlines for the return of results by participants apd, where
appropriate, the dates on which testing or measurement is to be carried out by participants;

m) any information on methods or procedures which participants need to use tolprepare the test material and
perform the tests or measurements;

n)| procedures for the test or measurement methods to be used for the-homogeneity and stabilityl testing of
proficiency test items and, where applicable, to determine their biglogical viability;

0)| preparation of any standardized reporting formats to be used by participants;

p)| a detailed description of the statistical analysis to be used;

q)| the origin, metrological traceability and measurement'uncertainty of any assigned values;

r)| criteria for the evaluation of performance of.participants;

s)| a description of the data, interim reports @r information to be returned to participants;

t) | a description of the extent to which’participant results, and the conclusions that will be based on the
outcome of the proficiency testing.scheme, are to be made public; and

u)| actions to be taken in thescase of lost or damaged proficiency test items.

441.4 The proficieney testing provider shall have access to the necessary technical expertise and

experience in the relevantTield of testing, calibration, sampling or inspection, as well as statistics. This may be

achieved, if necessary, by establishing an advisory group (named as appropriate).

4.4.1.5 Technical expertise shall be used, as appropriate, to determine matters such as the follgwing:

a)| planning requirements as listed in 4.4.1.3;

b)| Gdentification and resolution of any difficulties expected in the preparation and maintgnance of
normogerneous Proficiency test iems, or I the provision or a stdble assiglried vdalue 10N a Proil iency test
item;

c) preparation of detailed instructions for participants;

d) comments on any technical difficulties or other remarks raised by participants in previous proficiency
testing rounds;

e) provision of advice in evaluating the performance of participants;

f) comments on the results and performance of participants as a whole and, where appropriate, groups of

participants or individual participants;

© 1SO 2010 — Al rights reserved 7


https://standardsiso.com/api/?name=36a9f96b3fec241f19cf7062a597080e

ISO/IEC 17043:2010(E)

g) provision of advice for participants (within limits of confidentiality), either individually or within the report;
h) responding to feedback from participants; and

i)  planning or participating in technical meetings with participants.

4.4.2 Preparation of proficiency test items

44.21 The proficiency testing provider shall establish and implement procedures to ensure that
proficiency test items are prepared in accordance with the plan described in 4.4.1.

NOTE It is advisable that the proficiency testing provider give due consideration to the preparation of suffieient
numbers of proficiency test items, in order to allow for the need to replace any such proficiency test items lost or,damaged
during distfibution, or intended to be provided for use after the results of the proficiency testing scheme*have bgen
evaluated. Such uses can include training aids for participants or use as a reference material.

4.4.2.2 The proficiency testing provider shall establish and implement procedures to énsure appropriI’:e
acquisition, collection, preparation, handling, storage and, where required, disposal of all(proficiency test itefns.
The procg¢dures shall ensure that materials used to manufacture proficiency testiitems are obtained|in
accordange with relevant regulatory and ethical requirements.

4.4.2.3 Proficiency test items should match in terms of matrix, measurands and concentrations, [as
closely as|practicable, the type of items or materials encountered in routine-testing or calibration.

4424 In proficiency testing schemes that require participants to{prépare or manipulate, or both prepare

and manipulate, the proficiency test item and submit it to the proficiency testing provider, the proficierjcy
testing prqvider shall issue instructions for preparation, packaging“and transport of the proficiency test item.

4.4.3 Hgmogeneity and stability

4431 Criteria for suitable homogeneity and stability shall be established and shall be based on the
effect thatlinhomogeneity and instability will have on the evaluation of the participants' performance.

NOTE 1 The requirements in this subclause-.are’ intended to ensure that every participant receives comparaple
proficiency|test items, and that these proficiency/test items remain stable throughout the proficiency testing. Cargful
planning, npanufacture and shipping are necessary to achieve this, and testing is usually needed to confirm it.

NOTE 2 In some cases, it is not feasible for proficiency test items to be subjected to homogeneity and stability testipg.
Such case$ would include, for example,"when limited material is available to prepare proficiency testing items.

NOTE 3 In some cases, materials that are not sufficiently homogeneous or stable are the best available; in such casps,
they can stjll be useful as proficiency test items, provided that the uncertainties of the assigned values or the evaluatior] of
results takg due account efithis (see B.3.1.3 and ISO 13528:2005, Annex B).

NOTE 4 | Considerations for homogeneity and stability are further discussed in ISO Guide 34, 1SO Guide 35 gnd
ISO 13528

4.4.3.2 The procedures for the assessment of homogeneity and stability shall be documented and
conducted, where applicable, in accordance with appropriate statistical designs. Where possible, the
proficiency testing provider shall use a statistically random selection of a representative number of proficiency
test items from the whole batch of test material in order to assess the homogeneity of the material.

NOTE In some cases, the use of a random stratified or systematic selection of proficiency test items from the whole
batch is more appropriate.

4433 The assessment of homogeneity shall normally be performed after the proficiency test items have

been packaged in the final form and before distribution to participants unless, for example, stability studies
indicate that they should be stored in bulk form.
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NOTE 1 Homogeneity can be demonstrated prior to packaging where no influence of packaging is reasonably
expected.

NOTE 2 On some occasions, homogeneity testing cannot be carried out prior to distribution for practical, technical or
logistical reasons.

4434 Proficiency test items shall be demonstrated to be sufficiently stable to ensure that they will not
undergo any significant change throughout the conduct of the proficiency testing, including storage and
transport conditions. When this is not possible, the stability shall be quantified and considered as an additional
component of the measurement uncertainty associated with the assigned value of the proficiency test item,
and/or taken into account in the evaluation criteria

4.4.3.5 When proficiency test items from previous rounds are retained for future use, theproperty values
to|be determined in the proficiency testing scheme shall be confirmed by the proficiency testing provider prior

4.4.3.6 In circumstances where homogeneity and stability testing is not feasibley, the proficiercy testing
provider shall demonstrate that the procedures used to collect, produce, package and distfibute the
proficiency test items are sufficient for the purpose of the proficiency testing.

4.4.4 Statistical design

4.4.41 Statistical designs shall be developed to meet the objectives of the scheme, based on the nature
of[the data (quantitative or qualitative, including ordinal and categerical), statistical assumptions, the nature of
erfors, and the expected number of results (see B.3.2.2).

NQTE 1 Statistical design covers the process of planning, collection, analysis and reporting of the proficigncy testing
scheme data. Statistical designs are often based on stated objéttives for the proficiency testing scheme, such gs detection
of pertain types of errors with specified power or determination of assigned values with specified measurementjuncertainty.

NOTE 2 Data analysis methods could vary fromsthé very simple (e.g. descriptive statistics) to the complex, using
stgtistical models with probabilistic assumptions or.combinations of results for different proficiency test items.

NQTE 3 In cases where the proficiency testing scheme design is mandated by a specification given by, forlexample, a
cuptomer, regulatory authority or accreditation body, the statistical design and data analysis methods can be taken directly

NOTE 4 In the absence of reliable information needed to produce a statistical design, a preliminary intgrlaboratory

4.4.4.2 The proficiency testing provider shall document the statistical design and data analysi$ methods
to|be used to identify-the assigned value and evaluate participant results, and shall provide a degcription of
reasons for their selection and assumptions upon which they are based. The proficiency testing provider

44.4.3 In designing a statistical analysis, the proficiency testing provider shall give careful corjsideration

a) the accuracy (trueness and precision) as well as the measurement uncertainty required or expected for
each measurand or characteristic in the proficiency testing;

b) the minimum number of participants in the proficiency testing scheme needed to meet the objectives of
the statistical design; in cases where there is an insufficient number of participants to meet these
objectives or to produce statistically meaningful analysis of results, the proficiency testing provider shall
document, and provide to participants, details of the alternative approaches used to assess participant
performance;

c) the relevance of significant figures to the reported result, including the number of decimal places;
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d) the number of proficiency test items to be tested or measured and the number of repeat tests, calibrations
or measurements to be conducted on each proficiency test item or for each determination;

e) the procedures used to establish the standard deviation for proficiency assessment or other evaluation

criteri

a;

f)  procedures to be used to identify or handle outliers, or both;

g) where relevant, the procedures for the evaluation of values excluded from statistical analysis; and

h) whergappropriate; theobjectivestobemetfor thedesigmandthefrequency of proficiency testimgToun

4.4.5 Adsigned values

4.4.51
values forf

The proficiency testing provider shall document the procedure for determining. the assign
the measurands or characteristics in a particular proficiency testing scheme. This\procedure sh

ed
all

take into @account the metrological traceability and measurement uncertainty required to demonstrate that the

proficienc
NOTE

445.2
metrologid

4453

feasibility
determine
design of

NOTE
measurand

4454
provider s|
as describ

4.45.5
The policy

4.5 Chq

451 P
of their ch
instruct p3

452 W
shall:

testing scheme is fit for its purpose.
Metrological traceability is not always possible or appropriate.

Proficiency testing schemes in the area of calibration shall\ have assigned values w
al traceability, including measurement uncertainty.

For proficiency testing schemes in areas other than ealibration, the relevance, needs g
for metrological traceability and associated measurement-uncertainty of the assigned value shall
d by taking into account specified requirements of particCipants or other interested parties, or by t
he proficiency testing scheme.

The required metrological traceability chain can. differ depending on the type of proficiency test item,
or characteristic, and the availability of traceable-calibrations and reference materials.

When a consensus value is used as-the assigned value (see Annex B), the proficiency testi

hall document the reason for that seleetion and shall estimate the uncertainty of the assigned val
ed in the plan for the proficiency testing scheme.

shall ensure that participants cannot gain advantage from early disclosure.

pice of method or-procedure

brticipants shall 'normally be expected to use the test method, calibration or measurement procedd
pice, whichtshould be consistent with their routine procedures. The proficiency testing provider m

here_participants are permitted to use a method of their choice, the proficiency testing provig

ith

nd
be
he

ng
ue

The proficiency testing provider shall have a policy regarding the disclosure of assigned valugs.

re
ay

rticipants.{o use a specified method in accordance with the design of the proficiency testing scheme.

er

a) have a policy and follow a procedure regarding comparison of results obtained by different test or

meas

urement methods;

b) be aware of which different test or measurement methods for any measurand are technically equivalent,
and take steps to assess participants' results using these methods accordingly.

10

© 1SO 2010 — Al rights reserved


https://standardsiso.com/api/?name=36a9f96b3fec241f19cf7062a597080e

ISO/IEC 17043:2010(E)

4.6 Operation of proficiency testing schemes

4.6.1 Instructions for participants

4611 The proficiency testing provider shall give participants sufficient prior notice before sending
proficiency test items, providing the date on which the proficiency test items are likely to arrive or to be
despatched, unless the design of the proficiency testing scheme makes it inappropriate to do so.

4.6.1.2 The proficiency testing provider shall give detailed documented instructions to all participants.
Instructions to participants shall include:

a)| the necessity to treat proficiency test items in the same manner as the majority of routingly tested
samples (unless there are particular requirements of the proficiency testing scheme-whi¢h require
departure from this principle);

b)[ details of factors which could influence the testing or calibration of the proficiency test items, e.g. the
nature of the proficiency test items, conditions of storage, whether the proficiency testing scheme is
limited to selected test methods, and the timing of the testing or measurement;

c)| detailed procedure for preparing or conditioning, or both preparing and‘conditioning, of the profigiency test
items before conducting the tests or calibrations;

d)| any appropriate instructions on handling the proficiency test it€éms, including any safety requirements;

e)| any specific environmental conditions for the participant t6. conduct tests or calibrations, or bgth, and, if
relevant, any requirement for the participants to report relevant environmental conditions during the time
of the measurement;
f) | specific and detailed instructions on the manner of recording and reporting test or measurement results
and associated uncertainties. If the instructions include reporting of the uncertainty of the reported result
or measurement, this shall include the~coverage factor and, whenever practicable, the|coverage
probability;

NQTE This instruction usually includes parameters such as the units of measurement, the number of significant
fighires or decimal places and reporting basis (e.g. on dry weight, or “as received”).

g)| the latest date for the provider to receive the proficiency testing or measurement results for analysis;
h)| information on the contact details of the proficiency testing provider for enquiries; and

i) | instructions on teturn of the proficiency test items, when applicable.

4.6.2 Proficiency test items handling and storage

and _segregated and cannot become contaminated or degraded, from the time of preparation to their
digtribution to participants.

4;152.1 The proficiency testing provider shall ensure that proficiency test items are appropriately identified

4.6.2.2 The proficiency testing provider shall provide secure storage areas or stock rooms, or both, which
prevent damage or deterioration of any proficiency test item between preparation and distribution. Appropriate
procedures for authorizing despatch to, and receipt from, such areas shall be defined.

4.6.2.3 When appropriate, the condition of stored or stocked proficiency test items, chemicals and
materials shall be assessed at specified intervals during their storage life in order to detect possible
deterioration.

4.6.2.4 Where potentially hazardous proficiency test items, chemicals and materials are used, facilities
shall be available to ensure their safe handling, decontamination and disposal.
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4.6.3 Packaging, labelling and distribution of proficiency test items

4.6.3.1 The proficiency testing provider shall control packaging and labelling processes to the extent
necessary to ensure conformity with relevant national, regional, or international safety and transport
requirements.

NOTE The proper distribution of proficiency test items can present severe problems for some types of material, e.g.
those which require uninterrupted storage in cold conditions or which should not be exposed to X-rays, shock or vibration.
Most types of chemical materials would benefit from air-tight packaging to avoid contamination by atmospheric
contaminants, e.g. fuel vapours or engine exhaust gases which can be encountered during transport.

4.6.3.2 The proficiency testing provider shall specify relevant environmental conditions for the transpor{ of
proficiency test items. Where relevant, the proficiency testing provider shall monitor the pertingnt
environmegntal conditions of the proficiency test item during transport and assess the impact of envirohmental
influenceg on the proficiency test item.

4.6.3.3 In proficiency testing schemes where participants are required to transport the\proficiency test
items to other participants, documented instructions for this transport shall be supplied.

4.6.3.4 The proficiency testing provider shall ensure that labels are securely attached to the packaging| of
individual |proficiency test items and are designed to remain legible and intact throughout the proficiericy
testing roynd.

4.6.3.5 The proficiency testing provider shall follow a procedure to ehable the confirmation of delivery|of
the proficiency test items.

NOTE This could be achieved in accordance with 4.6.1.1 by asking)participants to inform the proficiency test|ng
provider if proficiency test items have not been received in line with theschedule of dates provided.

4.7 Data analysis and evaluation of proficiency testing scheme results

4.7.1 Ddta analysis and records

4711 All data processing equipment and-software shall be validated in accordance with procedures
before be|ng brought into use. Computer system maintenance shall include a back-up process and syst¢m
recovery plan. The results of such maintenance and operational checks shall be recorded.

4.71.2 Results received from patticipants shall be recorded and analysed by appropriate methods.
Procedurgs shall be established-and implemented to check the validity of data entry, data transfer, statistical
analysis, and reporting.

4.71.3 Data analysis )shall generate summary statistics and performance statistics, and associated
informatiop consistent.with the statistical design of the proficiency testing scheme.

4.71.4 The 1infllence of outliers on summary statistics shall be minimized by the use of robust statisti¢al
methods gqr appropriate tests to detect statistical outliers.

4.7.1.5 Ti 1c }JIUfibiCl Iby tb‘btilly plUViu‘Cl bi Id“ iIdVU UIUL:uIIIUI ﬁ.cu‘ Ul itcl ia alll.lI plubb'ululb'b fUI u'ca“llg V Ith
test results that may be inappropriate for statistical evaluation, e.g. miscalculations, transpositions and other
gross errors.

4.7.1.6 The proficiency testing provider shall have documented criteria and procedures to identify and

manage proficiency test items that have been distributed and are subsequently found to be unsuitable for
performance evaluation, e.g. because of inhomogeneity, instability, damage or contamination.
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4.7.2 Evaluation of performance

4.7.21 The proficiency testing provider shall use valid methods of evaluation which meet the purpose of
the proficiency testing scheme. The methods shall be documented and include a description of the basis for
the evaluation. The evaluation of performance shall not be subcontracted (see 5.5.2).

4.7.2.2 Where appropriate for the purpose of the proficiency testing scheme, the proficiency testing
provider shall provide expert commentary on the performance of participants with regard to the following:

a) overall performance against prior expectations, taking measurement uncertainties into account;

b)| variation within and between participants, and comparisons with any previous proficiency testing rounds,
similar proficiency testing schemes, or published precision data;

c)| variation between methods or procedures;
d)| possible sources of error (with reference to outliers) and suggestions for improving' performance;;

e)| advice and educational feedback to participants as part of the continual/improvement prodedures of
participants;

f) | situations where unusual factors make evaluation of results and commentary on performance impossible;
g)| any other suggestions, recommendations or general comments; and
h)[ conclusions.

NQTE It can be useful to provide individual summary sheets for participants periodically during or after cdgmpletion of
a particular proficiency testing scheme. These can include updated summaries of performance for individual participants
over successive proficiency testing rounds of a continueus proficiency testing scheme. Such summaries can be further
anplysed and trends highlighted, if required.

4.8 Reports

.1 Proficiency test reports shall\be clear and comprehensive and include data covering the repults of all
participants, together with an indication of the performance of individual participants. The authorization of the
fin@l report shall not be subcontracted (see 5.5.2).

NQTE Where all original .data cannot be reported to participants, a summary of the results, e.g. in tabulated or
graphical form, can be supplied.

4.8.2 Reports shall"include the following, unless it is not applicable or the proficiency testing provider has
valid reasons for'not doing so:

the name and contact details for the proficiency testing provider;

the'name and contact details for the coordinator;

c) the name(s), function(s), and signature(s) or equivalent identification of person(s) authorizing the report;
d) anindication of which activities are subcontracted by the proficiency testing provider;

e) the date of issue and status (e.g. preliminary, interim, or final) of the report;

f) page numbers and a clear indication of the end of the report;

g) a statement of the extent to which results are confidential;

h) the report number and clear identification of the proficiency testing scheme;
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i) a clear description of the proficiency test items used, including necessary details of the proficiency test
item's preparation and homogeneity and stability assessment;

j)  the participants' results;

k) statistical data and summaries, including assigned values and range of acceptable results and graphical
displays;

I) procedures used to establish any assigned value;

n) proc
evalu
0) assig

(if dif

p) comments on participants' performance by the proficiency testing provider and technical advisers;

q) information about the design and implementation of the proficiency testing scheme;

r) proce

s) advic

t) comnpents or recommendations, based on the outcomes of the proficiency testing round.

NOTE

elements i this clause could be excluded from routine reports-but included in proficiency testing scheme protocols o

periodic su
483 R
testing sc
materials,

NOTE

organizati

4.8.4 The proficiency testing-provider shall have a policy for the use of reports by individuals a
bNS.
hen it is necessary to issue a new or amended report for a proficiency testing scheme, this sHh

485 W
include th

a) aunique identifieation;

b) arefg

ures used to establish the standard deviation for proficiency assessment, or other criteria
tion;

ed values and summary statistics for test methods/procedures used by each group-of participa
rent methods are used by different groups of participants);

dures used to statistically analyse the data;

b on the interpretation of the statistical analysis; and

For continuous proficiency testing schemes, it can be sufficient to have simpler reports, such that many of

mmary reports that are available to participants.
bports shall be made available to participants within planned timescales. In sequential proficien
hemes, e.g. where the turn-around:time may be very long, and in schemes involving perishal
preliminary or anticipated results may be provided before final results are disclosed.

This allows for early investigation-of possible error.

b following:

rence to the original report that it replaces or amends; and

for

hts

he
in

cy
ble

all

c) astat

ement concerning the reason for the amendment or re-issue.

4.9 Communication with participants

4.9.1 The proficiency testing provider shall make detailed information available about the proficiency testing
scheme. This shall include:

a) relevant details of the scope of the proficiency testing scheme;

b) any fees for participation;

14
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c) documented eligibility criteria for participation;
d) confidentiality arrangements; and
e) details of how to apply.

4.9.2 Participants shall be advised promptly by the proficiency testing provider of any changes in proficiency
testing scheme design or operation.

4.9.3 There shall be documented procedures for enabling participants to appeal against the evaluation of
thet i Ci i . ftabiti i nicated to
proficiency testing scheme participants.

494 Relevant records of communications with participants shall be maintained- and retpined, as
appropriate.

4.9.5 If the proficiency testing provider issues statements of participation or performance, they shall contain
sufficient information to not be misleading.

0 Confidentiality

4.10.1 The identity of participants in a proficiency testing scheme shall be confidential and knoyn only to
persons involved in the operation of the proficiency testing{/scheme, unless the participapt waives
confidentiality.

4.10.2 All information supplied by a participant to the.proficiency testing provider shall be freated as
confidential.

NQTE Participants can elect to waive confidentiality within the proficiency testing scheme for the gurposes of
digcussion and mutual assistance, e.g. to improve performance. Confidentiality can also be waived by the pafticipant for
regulatory or recognition purposes. In most instances, the proficiency testing results can be provided to the relevant
authority by the participants themselves.

4.10.3 When an interested party requifes the proficiency testing results to be directly provided by the
proficiency testing provider, the parficipants shall be made aware of the arrangement in aglvance of
participation.
4.10.4 In exceptional circumstances, when a regulatory authority requires proficiency testing reqults to be

dinectly provided to the authority by the proficiency testing provider, the affected participants shall be notified
of [this action in writing(

5| Management requirements

5.1 Organization

5.L.1~ The proficiency testing pravider_or the organization of which it is part_shall be an entity that is legally

identifiable and accountable.

5.1.2 ltis the responsibility of the proficiency testing provider to carry out its proficiency testing operations in
such a way as to meet the requirements of this International Standard and to satisfy the needs of the
participants, regulatory authorities and organizations providing recognition.

5.1.3 The management system shall cover work carried out in the proficiency testing provider's permanent
facilities, at sites away from its permanent facilities, and in associated temporary facilities.

5.1.4 If the proficiency testing provider is part of an organization performing other activities, then the
proficiency testing provider shall identify the responsibilities of key personnel in the organization that have an

© 1SO 2010 — Al rights reserved 15


https://standardsiso.com/api/?name=36a9f96b3fec241f19cf7062a597080e

ISO/IEC 17043:2010(E)

involvement in or could have influence on the proficiency test activities, in order to identify potential conflicts of
interest. Where potential conflicts of interest are identified, procedures shall be put in place to ensure that all
activities of the proficiency testing provider are conducted with impartiality.

5.1.5 The proficiency testing provider shall:

a) have managerial and technical personnel who, irrespective of other responsibilities, have the authority
and resources needed to carry out their duties, including the implementation, maintenance and
improvement of the management system, and to identify the occurrence of departures from the
management system or from the procedures for providing proficiency testing schemes, and to initiate

t' 4 4 H i ol 4
aC IO o U PICVvVeTIituUur S ouviTucpyarturco,

b) have |arrangements to ensure that its management and personnel are free from any undue internal|or
extermal commercial, financial and other pressures that may adversely affect the quality of their-werk;

c) have|policies and procedures to ensure the protection of its participants' confidentialjinformation and
proprletary rights, including procedures for their protection during electronic storage and\transmission;

d) have |policies and procedures to avoid involvement in any activities that might diminish confidence in |its
competence, impartiality, judgement or operational integrity;

e) defing the organization and management structure, its place in anyxparent organization, and the
relatipnships between quality management, technical operations and support services;

f) specify the responsibility, authority, interrelationships and requited” competence of all personnel who
mandge, perform or verify work affecting the quality of the operation of proficiency testing schemes;

g) ensule that the personnel are aware of the relevance and’importance of their activities and how they
contripute to the achievement of the objectives of the management system;

h) provide adequate supervision of technical staff, including trainees, by persons familiar with procedures for
each pctivity;

i)  have ftechnical management which has ovierall responsibility for the technical operations and the provisipn
of the resources needed to ensure the required quality of proficiency testing schemes, including access|to
the ngcessary technical expertise and experience in the relevant field of testing, calibration or inspection,
as wgll as statistics, as indicated in'4:4.1.4;

j) appoint a member of staff as, quality manager (named as appropriate) who, irrespective of other dutles

and responsibilities, shallzhave defined responsibility and authority for ensuring that the managem&nt
system is implemented_and followed at all times; the quality manager shall have direct access to the
highefst level of management at which decisions are taken on the proficiency testing provider's policies|or

resoyrces; and
k) appoint deputies’for key managerial personnel.

NOTE Where proficiency testing providers have a small number of personnel, individuals can have more than dne
function and-it=tan-be imprar\ﬁnal to nppninf dnpufine for all manr functions

5.1.6 Top management shall ensure that appropriate communication processes are established within the
organization and that communication takes place regarding the effectiveness of the management system.

5.2 Management system

5.21 The proficiency testing provider shall establish, implement and maintain a management system
appropriate to its scope of activities, including the type, range and volume of proficiency testing that it provides.

5.2.2 The proficiency testing provider shall define and document its policies, programmes, procedures and
instructions to the extent necessary to assure the quality of all aspects of proficiency testing. The system's
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documentation shall be communicated to, understood by, available to, and implemented by the appropriate
personnel.

NOTE These aspects include, but are not limited to, proficiency test item quality (e.g. homogeneity and stability),
characterization (e.g. equipment calibration and method validation), assignment of property values (e.g. use of appropriate
statistical procedures), evaluation of participant performance, distribution of proficiency test items, storage and transport
procedures, statistical treatment of test results, and reporting.

5.2.3 The proficiency testing provider's management system policies related to quality, including a quality
policy statement, shall be defined in a quality manual (named as appropriate). The overall objectives shall be
esfablished and reviewed during management review, The quality policy statement shall be issued under the
authority of top management. It shall include at least the following:

a)| the management's commitment to the quality of its proficiency testing services to participants{and other
customers;

b)|] the management's statement of the standard of service;
c)| the purpose of the management system related to quality;

d)| a requirement that all personnel concerned with the proficiency testing’ activities familiarize themselves
with the quality documentation and implement the policies and procedures in their work; and

e)| the management's commitment to comply with this International Standard and to continually inpprove the
effectiveness of the management system.

5.2.4 Top management shall provide evidence of commitment to the development and implemégntation of
management system and to continually improving itsceffectiveness.

5.2.5 Top management shall communicate tolthe organization the importance of meeting|customer
requirements, as well as statutory and regulatory.requirements.

5.2.6 The quality manual shall include_or ‘make reference to the supporting procedures, including technical
procedures. It shall outline the structure of'the documentation used in the management system.

5.2.7 The roles and responsibilities of technical management and the quality manager, inclyding their
regponsibility for ensuring compliance with this International Standard, shall be defined in the quality|manual.

5.2.8 Top management shall ensure that the integrity of the management system is maintained when
changes to the management system are planned and implemented.

Document control

.1 General

THe pfoficiency testing provider shall establish and maintain procedures to control all documents| that form
pdrt-of its management system (internally generated, or from external sources), such as rggulations,
standards, other normative documents, proficiency testing scheme protocols, test or calibration methods, or
both test and calibration methods, as well as drawings, software specifications, instructions and manuals.

5.3.2 Document approval and issue

5.3.21 All documents issued as part of the management system shall be reviewed and approved for use
by authorized personnel prior to issue. A master list or equivalent document control procedure identifying the
current revision status and distribution of documents in the management system shall be established and be
readily available, in order to prevent the use of invalid or obsolete documents, or both.
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5.3.2.2 The procedures adopted shall also ensure that:

a) authorized editions of appropriate documents are available at all locations where activities essential to the
effective operation of proficiency testing schemes are performed;

b) documents are periodically reviewed and updated, as necessary, to ensure continuing suitability and
compliance with applicable requirements;

c) invalid or obsolete documents are promptly removed from all points of issue or use, or otherwise assured
against unintended use; and

d) obsolete documents retained for either legal or knowledge preservation purposes are suitably marked.

5.3.23 Management system documents generated by the proficiency testing provider shall be laniquely
identified.|Such identification shall include the date of issue or revision identification, or both, page Aumbering,
the total number of pages or a mark to signify the end of a document, and the issuing authority/authorities.

5.3.3 Dqcument changes

5.3.31 Changes to documents shall be reviewed and approved by the same function that performed the
original rgview and approval, unless specifically designated otherwise. The designated personnel shall hgve
access topertinent background information upon which to base their review and approval.

5.3.3.2 Where practicable, the altered or new text shall be identifiéd)in the document or the appropriate
attachments.

5.3.3.3 If the proficiency testing provider's document control system allows for the amendment |of
documents by hand, pending re-issue of the documents, the pfocedures and authorities for such amendmeints
shall be defined. Amendments shall be clearly marked, initialled and dated. A revised document shall pe
issued as|soon as practicable.

5.3.34 Procedures shall be established to<‘describe how changes in documents maintained
computeriged systems are made and controlled.

n

5.4 Review of requests, tenders and contracts

5.4.1 The proficiency testing provider shall establish and maintain policies and procedures for the review|of
requests, fenders and contracts. These reviews shall ensure that:

a) the rgquirements, including’those for test and calibration methods, measuring equipment and proficierjcy
test items to be usedsare adequately defined, documented and understood;

b) the proficiency testing provider has the capability and resources to meet the requirements; and

c) the proficiency testing scheme is technically appropriate.

NOTE 1 This review is particularly important when a customer requests a proficiency testing scheme to be created Ifor
a specific purpose or for a different level or frequency of participation from that normally offered.

NOTE 2 This review can be simplified when the proficiency test scheme is fully described in a catalogue or other notice,
and the participant is enrolling for a routine shipment.

5.4.2 Records of such reviews, including any changes, shall be maintained. Records shall also be
maintained of pertinent discussions with a customer relating to the customer's requirements, or the results of
the work during the period of execution of the contract, or both.

5.4.3 The review shall cover all aspects of the request, including any work that is subcontracted by the
proficiency testing provider.
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5.4.4 The participants and other customers, as appropriate, shall be informed of any deviation in the
contract or agreed proficiency testing scheme design.

5.4.5 If arequest or contract is amended after the proficiency testing scheme is underway, the same review
process shall be repeated and any amendments shall be communicated to all affected personnel.

5.5 Subcontracting services

5.51 When a proficiency testing provider subcontracts work, the proficiency testing provider shall
demonstrate that the subcontractors' experience and technical competence are sufficient for their assigned tasks
and that they comply with the relevant clauses of this International Standard and other appropriate stgndards.

5.5.2 The proficiency testing provider shall not subcontract the planning of the proficiencytest scheme (see
4.4.1.2), the evaluation of performance (see 4.7.2.1) or the authorization of the final reportq(see 4.8.1).

NQTE This does not preclude the proficiency testing provider utilizing advice or assistance from anly advisors,

5.5.3 The proficiency testing provider shall inform participants, in advanceand in writing, of sefvices that
are, or may be, subcontracted.

NQTE This notification can, for example, take the form of a statement in the proficiency testing scheme
dopumentation, such as the following: “Various aspects of the proficiency-testing scheme can from time |to time be
supcontracted. When subcontracting occurs, it is placed with a competent subcontractor and the proficiency testing

5.5.4 The proficiency testing provider shall be responsible to the participants and other customers for the
supcontractor's work, except in the case where a regulatory authority specifies which subcontractor is to be

5.5.5 The proficiency testing provider shall maintain a register of all subcontractors used in the operation of
proficiency testing schemes, including the~scope of subcontracting and a record of the cgmpetence
assessment against relevant parts of this_International Standard and other appropriate standards fgr the work
in guestion.

5.6.1 The proficiency testing provider shall have a policy and procedure(s) for the selection of sefvices and
supplies that it uses andthat affect the quality of its proficiency testing schemes. Procedures shall ekist for the
purchase, reception @nd storage of reagents, proficiency test items, reference materials and other
consumable materials,relevant for the proficiency testing schemes.

nsumable
materials thatyaffect the quality of proficiency testing schemes are not used until they have been ingpected or
otherwisex-verified as complying with specifications or requirements. Records of actions taken| to check

= ntain data
descnbmg the services and supphes ordered These purchasing documents shall be reviewed and approved
for technical content prior to release.

5.6.4 The proficiency testing provider shall evaluate suppliers of critical supplies and services which affect
the quality of proficiency testing schemes. The proficiency testing provider shall maintain records of these
evaluations, and list those suppliers that are approved.

NOTE It is understood that some proficiency testing providers can be required to implement their purchasing
procedures in accordance with policies defined by their parent company or a host organization.
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5.7 Service to the customer

5.7.1 The proficiency testing provider shall be willing to cooperate with participants and other customers in
clarifying customers' requests and in monitoring the proficiency testing provider's performance in relation to
the work performed, provided that the proficiency testing provider assures confidentiality to its participants.

5.7.2 The proficiency testing provider shall seek feedback, both positive and negative, from its customers.

The feedback shall be used and analysed to improve the management system, proficiency testing schemes,
and customer service.

NOTE Wmmmmmmmrm i i i TCi ng
reports with customers.

5.8 Complaints and appeals

The profidency testing provider shall have a policy and follow a procedure for the resolution 6f complaints and
appeals received from participants, customers or other parties. Records shall be maintained of all complaingts,
appeals, investigations and corrective actions taken by the proficiency testing provider.

5.9 Control of nonconforming work

5.9.1 The proficiency testing provider shall have a policy and procedure(s)that shall be implemented whien
any aspedt of its activities does not conform to its own procedures or the agfeed requirements of its customers.
The policy and procedure(s) shall ensure that:

a) the responsibilities and authorities for the management of:nonconforming work are designated and
actions (including halting work of ongoing programmes ¢and withholding reports, as necessary) gre
defingd and taken when nonconforming work is identified;

b) an evpluation of the significance of the nonconforming work is made;

c) a dedision on the need for action and timescale is taken immediately, together with any decision about
the agceptability of the nonconforming work;

d) profigency testing scheme participants and other customers, as appropriate, are informed and Ile
noncgnforming proficiency test items or reports already sent to participants are recalled or disregarded;
and

e) the rgsponsibility for authorization of the resumption of work is defined.

NOTE Identification of aeneonforming work or problems with the management system or with technical activities gan
occur at vgrious places within the management system and technical operations. Examples are participant complaints,
management reviews angd.internal or external audits, quality control, preparations of proficiency test items, homogengity
and stability tests, data analysis, instructions to participants, and materials handling and storage.

compliangetof the proficiency testing provider or subcontractor with their own policies and procedures, the

5.9.2 heré the evaluation indicates that nonconforming work could recur or that there is doubt about qﬂe
h
corrective action procedure In 5. 1T shall be prompily Tollowed.

5.10 Improvement
The proficiency testing provider shall continually improve the effectiveness of its management system through

the use of the quality policy, quality objectives, audit results, analysis of data, corrective and preventive
actions and management review.
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5.11 Corrective actions

5.11.1 General

The proficiency testing provider shall establish a policy and procedure(s) and shall designate appropriate
personnel for implementing corrective actions when nonconforming work or departures from the policies and
procedures in the management system or technical operations have been identified.

NOTE See 5.9.1, Note.

5.11.2 Cause analysis

THe procedure for corrective action shall start with an investigation to determine the root)causeg(s) of the
problem.

NQTE Cause analysis is the key and sometimes the most difficult part in the corrective,action proceduref Often, the
rogt cause is not obvious and thus a careful analysis of all potential causes of the problem is' required. Potential causes
cojld include customer requirements, proficiency test items and their specifications, methods and procedures), staff skills
anf training, consumable supplies, preparations of proficiency test items, homogeneityand stability tests, statistical design,
indtructions to participants, and materials handling and storage.

5.11.3 Selection and implementation of corrective actions
5.11.31 Where corrective action is needed, the proficiency testing provider shall identifyl potential
corrective actions. It shall select and implement the action(s) most likely to eliminate the problgm and to
prevent recurrence.

5.11.3.2 Corrective actions shall be appropriate to:the magnitude and risk of the problem.

5.11.33 The proficiency testing provider shalldocument and implement any required changes resulting
frgm corrective action investigations.

5.11.4 Monitoring of corrective actions

THe proficiency testing provider shall monitor the results to ensure that the corrective actions taken have been
effective.

5.11.5 Additional audits

Where the identification of nonconforming activities or departures from authorized procedures cast |[doubts on
thé compliance of the proficiency testing provider with its own policies and procedures, or on its compliance
with this International Standard, the proficiency testing provider shall ensure that the appropriat¢ areas of
adtivity are audited in accordance with 5.14 as soon as possible.

NQTE Such additional audits often follow the implementation of the corrective actions to confirm their effectiveness.
An| additional audit can be necessary only when a serious issue or risk to the proficiency testing scheme is identiified.

5.12 Preventive actions

5.12.1 Areas for improvements and potential sources of nonconforming work, either technical or concerning
the management system, shall be identified. When improvement opportunities are identified, or if preventive
action is required, action plans shall be developed, implemented and monitored, to reduce the likelihood of
such nonconforming work and to take advantage of the opportunities for improvement.

5.12.2 Any procedure for preventive action shall include the initiation of such actions and application of
controls to ensure that they are effective.
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5.13 Control of records

5.13.1 General

5.13.1.1

5.13.1.2

The proficiency testing provider shall establish and maintain procedures for identification,
collection, indexing, access, filing, storage, maintenance and disposal of records. Quality records shall include
reports from internal audits and management reviews, as well as records of corrective and preventive actions.

All records shall be legible and shall be stored and retained in such a way that they are readily
retrievable in facilities that provide a suitable environment to prevent damage or deterioration and to prevent

loss. Rete
NOTE

5.13.1.3
requireme

5.13.1.4
electronic

htion times of records shall be established.
Records can be in the form of any type of media, such as hard copy or electronic storage media.

All records shall be kept secure and confidential, and in accordance with relevant regulatq
nts.

The proficiency testing provider shall follow procedures to protect and back-up records storn
blly and to prevent unauthorized access or amendment of these records.

5.13.2 Teichnical records

5.13.2.1

proficienc
a) result
b) instru
c) partic
d) collat

The proficiency testing provider shall retain records of all’ technical data relating to eaq
testing round for a defined period, including, but not necessarily limited to:

5 of homogeneity and stability testing;
ctions to participants;
pants' original responses;

bd data for statistical analysis;

e) information required for reports (see 4.8); and

f)  finaln

NOTE 1
proficiency

NOTE 2

testing acti
reports and

5.13.2.2

eports (summary or individual;-or both).

It is advisable to retain_sufficient information to establish an audit trail for the processing of results fr
testing rounds.

vities. They camyinelude forms, contracts, work sheets, work books, check sheets, work notes, sub-contrad
participant feedback.

Datasentry, checking and calculations shall be recorded at the time they are made and shall

identifiabl¢ tothe specific task and to the personnel responsible.

pm

Technical recordsare accumulations of data and information which result from carrying out all proficiefcy

tor

be

5.13.2.3

vvnen mistakes occur In records and alterations are made, actions shall be taken 10:

a) identify the change and date of alteration;

b) avoid

loss of original data; and

c) identify the person making the alteration.

5.14 Internal audits

5.14.1 The proficiency testing provider shall conduct internal audits of its activities periodically, and in
accordance with a predetermined schedule and procedure, in order to verify that its operations continue to
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comply with the requirements of the management system and this International Standard. The internal audit
programme shall address all elements of the management system, including the technical procedures and
proficiency test item preparation, storage and distribution, as well as reporting activities for the operation of a
proficiency testing scheme. It is the responsibility of the quality manager to plan and organize audits as
required by the schedule and requested by management. Internal audits shall be carried out by trained and
qualified personnel who are, wherever resources permit, independent of the activity to be audited.

NOTE It is advisable that the programme for internal auditing of the management system be completed every
12 months.
5.14 itability and

correctness of proficiency test items, procedures, statistical evaluations and data presentation, the\proficiency
testing provider shall take timely corrective action and shall notify its customers or participants, ¢r both, in
proficiency testing schemes whose activities may have been affected.

5.14.3 The area of audited activity, the audit findings and any corrective actions that drise from them shall be
regorded.

5.14.4 Follow-up audit activities shall verify and record the implementation and effectiveness of any
corrective actions taken.

5.15 Management reviews

5.15.1 In accordance with a pre-determined schedule and praocedure, the proficiency testing proyider's top
management shall periodically conduct a review of the proficiency testing provider's management system and
proficiency testing activities, in order to ensure their continued suitability and effectiveness and to| introduce
any necessary changes or improvements. The review shall\take account of:

a)| the suitability of policies and procedures;

b)| reports from management and supervisory.personnel;
c)| the outcome of recent internal audits;

d)| corrective and preventive actions;

e)| assessments by external bedies;

f) | changes in the volumefand type of work;

g)| customer, advisory-group or participant feedback;

h)|] complaints and)appeals;

i) [ recommendations for improvement; and

j) | otherrelevant factors, such as resources and staff training.

NQIEA A typical period for conducting a management review is once every 12 months

NOTE 2 Results can feed into the proficiency testing provider's planning system and can include the objectives and
action plans.

NOTE 3 A management review includes consideration of related subjects at regular management meetings.

NOTE 4  Where the proficiency testing provider is part of a larger organization, it can be appropriate to hold a separate
review meeting to cover proficiency testing activities.

5.15.2 Findings from management reviews, and the actions that arise from them, shall be recorded. The
management shall ensure that those actions are discharged within an appropriate and agreed timescale.
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Annex A
(informative)

Types of proficiency testing schemes

Proficiencly testing has become an essential aspect of laboratory practice in all areas of testing, calibration

the naturg of the proficiency test items, the methods in use and the number of participants. However, in thieir
simplest form, most proficiency testing schemes possess the common feature of comparison of resylts

of the test or measurement performed in proficiency testing schemes.governs the method| of
comparing performance. There are three basic types of laboratory examinations: guantitative, qualitative and

— The results of a quantitative measurement are numerical and are reported on an interval or a ratio scale.
for quantitative measurement may vary in their precision/ttueness, analytical sensitivity, and
specificity. In quantitative proficiency testing schemes, numerical rfesults are usually analysed statistically.

— The results of qualitative tests are descriptive and reported ona categorical or ordinal scale, e.g. identity
of migro-organisms, or by identification of the presence ef/a specific measurand (such as a drug of a
grading of a characteristic). Assessment of performance by statistical analysis may not be appropriate for
qualitptive examinations.

— Ininterpretive tests, the “proficiency testing item"js a test result (e.g. a descriptive morphology statemept),
a sef| of data (e.g. to determine a calibration line) or other set of information (e.g. a case study),
concgrning an interpretative feature of the patticipant's competence.

Other prdficiency testing schemes have additional features depending on their objective, as outlined|in
definition B.7, Note 1, a) to h). Some eommon applications of those types of proficiency testing are discussed
below ang illustrated in Figure A/t.-These schemes may be “single occasion” and performed once, (or
“continuoys” and performed at regular intervals.

A.2 Sequential participation schemes

Sequentig participation schemes (sometimes known as measurement comparison schemes) involve the
proficiency test Sitem being circulated successively from one participant to the next (i.e. sequeniial
participatipn)<or occasionally circulated back to the proficiency testing provider for rechecking. Model 1|in
Figure A.1 provides a brief summary of this type of design, and the key features are typically those described
below.

a) A reference laboratory that is capable of providing a metrologically traceable assigned value with
sufficiently small measurement uncertainty and reliability for the proficiency test item is used. For
categorical or ordinal properties, the assigned value should be determined by consensus of experts or
other authoritative source. It may be necessary for the proficiency test item to be checked at specific
stages during the conduct of the proficiency testing scheme, in order to ensure that there is no significant
change in the assigned value.

b) The individual measurement results are compared with the assigned value established by the reference
laboratory. The coordinator should take into account the claimed measurement uncertainty of each
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participant, or the claimed level of expertise. It may be difficult to compare results on a group basis as
there may be relatively few participants having measurement capabilities that closely match each other.

c) Schemes involving sequential participation take time (in some cases, years) to complete. This causes a
number of difficulties, such as

— ensuring the stability of the item,

— the strict monitoring of the circulation among participants and the time allowed for measurement by
individual participants, and

— the need to supply feedback on individual performance during the scheme's implementatfon, rather
than waiting until it finishes.

d)| Proficiency test items (measurement artefacts) used in this type of proficiency. test can include, for
example, measurement reference standards (e.g. resistors, micrometers and fréquency counfers) or, in
medical programmes, histology slides with confirmed diagnoses.

e)| Schemes that follow this design but that are limited to situations whete“\a single participant is tested
independently are often called “measurement audits”.

f) [ In some situations, the assigned value for a proficiency test item may be determined by consensus, after
all participants (or in some situations, a subset of participants) have completed the measurement
comparison.

AJ]3 Simultaneous participation schemes

A3.1 General

Simultaneous participation proficiency testingschemes usually involve randomly selected sub-samgles from a
source of material being distributed simultaneously to participants for concurrent testing. In some|schemes,
participants are required to take samples, which are then considered to be the proficiency tesf items for
analysis. After completion of the tésting, the results are returned to the proficiency testing prqvider and
compared with the assigned valug(s) to give an indication of the performance of the individual partic|pants and
group as a whole. ExampleS:of proficiency test items used in this type of scheme include food, bpdy fluids,
adricultural products, water; ‘soils, minerals and other environmental materials. In some cases| separate
partions of previously established reference materials are circulated. Advice or educational comments are
ty ically part of the repartreturned to participants by the proficiency testing provider with the aim of [promoting
rovement in perfoermance. Model 2 in Figure A.1 represents typical proficiency testing schemes af this type,
ally for testingtaboratories. Model 3 presents a type of scheme that is frequently used in conjunction with
ultaneous proficiency testing schemes, for oversight or educational purposes.

discussed in Annex B, assigned values for these proficiency testing schemes may be determined in a
iety, 6f-ways. However, either evaluations of performance are based on consensus values from participants
(all participants, or a subset of “experts”) or evaluations can be on the basis of independently-determined
igned values

Known value schemes use assigned values that are determined independently of the participants and involve
preparation of proficiency test items with a number of known measurands or characteristics. Certified
reference materials can also be used in these schemes, as their certified value and measurement uncertainty
can be used directly. A direct comparison can also be made between a proficiency test item and a certified
reference material under repeatability conditions. However, care should be taken to ensure that the certified
reference material is closely comparable with a proficiency test item. Proficiency test items from previous
proficiency testing rounds may be used in this type of scheme, if the item has demonstrated stability.

One special application of proficiency testing, often called “blind” proficiency testing, is where the proficiency

test item is indistinguishable from normal customer items or samples received by the laboratory. This type of
proficiency testing can be difficult, since it requires coordination with a normal laboratory customer. In addition,
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because of unique packaging and shipping needs, bulk processing is usually not feasible and homogeneity
testing is difficult.

A.3.2 Split-level designs

A common design for proficiency testing is the “split-level” design, where similar (but not identical) levels of
measurand are included in two separate proficiency test items. This design is used to estimate the
participant's precision at a specific level of a measurand. It avoids problems associated with replicate
measurements on the same proficiency test item, or with the inclusion of two identical proficiency test items in
the same proficiency testing round.

A.3.3 Split-sample testing schemes

One spedial type of proficiency testing design that is often used by participants' customers_and some
regulatorylbodies is the “split-sample” design.

NOTE This design is not to be confused with a split-level design, which is discussed in A.3.2.

Typically, [split-sample proficiency testing involves comparisons of the data produced by small groups|of
participanis (often only two). In these proficiency testing schemes, samples of-a-product or a material gre
divided info two or more parts, with each participant testing one part of the sample (see Figure A.1, model p).
Uses for this type of scheme include identifying poor accuracy, describing consistent bias and verifying Ime
effectivengss of corrective actions. This design may be used to evaluate-0re or both participants as suppligrs
of testing pervices, or in cases where there are too few participants for,appropriate evaluation of results.

Under sugh schemes, one of the participants may be considered to_operate at a higher metrological level (i.e.
lower megsurement uncertainty), due to the use of reference methodology and more advanced equipment,
etc., or through confirmation of its own performance threugh satisfactory participation in a recognized
interlaboratory comparison scheme. Its results are considered to be the assigned values in such comparisgns
and it may act as an advisory or mentor laboratory to the'other participants comparing split-sample data with it.

A.3.4 Partial-process schemes

overall testing or measurement process. For example, some existing proficiency testing schemes evalu
participants' abilities to transform andireport a given set of data (rather than conduct the actual test
measurement), to make interpretations based on a given set of data or proficiency testing items, such [as
stained blood films for diagnosis, -or to take and prepare samples or specimens in accordance with| a
specificatipn.

Special types of proficiency testing involve_the evaluation of participants' abilities to perform parts of re
te
or

A.4 Extprnal quality assessment (EQA) programmes

EQA programmes™(such as those provided for laboratory medicine examinations) offer a variety |of
interlaboratory. comparison schemes based on this traditional proficiency testing model, but with broader
application 6fthe schemes described in A.2 and A.3 and illustrated in Figure A.1. Many EQA programmes &
designed ng
processes. Most EQA programmes are continuous schemes that include long term follow-up of laboratory
performance. A typical feature of EQA programmes is to provide education to participants and promote quality
improvement. Advisory and educational comments comprise part of the report returned to participants to
achieve this aim.

Some EQA programmes assess performance of pre-analytical and post-analytical phases of testing, as well
as the analytical phase. In such EQA programmes, the nature of the proficiency test item may differ
significantly from that used in traditional proficiency testing schemes. The “proficiency test item” may be a
questionnaire or case study (see Figure A.1, model 3) circulated by the EQA provider to each participant for
return of specific answers. Alternatively, pre-analytical information may accompany the proficiency test item,
requiring the participant to select an appropriate approach to testing or interpretation of results, and not just to
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perform the test. In “sample review” schemes, participants may be required to provide the “proficiency test
items” to the EQA provider (see Figure A.1, model 4). This may take the form of a processed specimen or
sample (e.g. stained slide or fixed tissue), laboratory data (e.g. test results, laboratory reports or quality

assurance/control records) or documentation (e.g. procedures or method verification criteria).

a

Model 1
Sequential

Model 2
Simultaneous

Model 3
Interpretive

Model 4
Sample review

Model 5
Split sample

Produce/procure test items
or artefacts

Produce/procure test items

Produce test items.
Develop questionnaire or
case study

Determine test items to be
received from participant

Participants 4gree on
analytes and . sample types

for-comparison

Determine assigned value @
and its uncertainty

Determine assigned value @
and acceptable range of
results

Distribute questionnaire,
case study or test item to
participants

Distribute specificatioris to
participants

Participant(g) split
appropriate sanpple(s) and
send to others

Distribute to first participant

Distribute test items to
participants

Receive results and
interpretations from
participants

Receive test items from
participants

Participants shafe results or
send to a cogrdinator

Have participant return item
or send to next participant

Receive results and method
information from
participants

Determine acceptable
criteria for responses and
interpretations

Determine acceptable
criteria for responses

Graph or otljerwise
compare resultg in this and
previous s{udies

Review participant results
and uncertainty for
acceptability

Compare participant results
and method information
with acceptable range

Compare participant
results and interpretations
with criteria

Compare participant test
items with criteria

Compare|with
pre-established criteria or
discuss needs|for action

Y

comments

comments

comments

comments

. . . . Produce repgrts and
Produceyeports and issue ||| Produce reports and issue ||| Produce reports and issue ||| Produce reports and issue records with 2 y agreed
advisory/ educational advisory/ educational advisory/ educational advisory/ educational conclusions of actions

including data qnd graphs

Depending how the assigned value is derived, it will be either determined prior to the distribution of the proficiency test
items or after the return of participant results.

Figure A.1 — Examples of common types of proficiency testing schemes
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Annex B
(informative)

Statistical methods for proficiency testing

B.1 General

Proficiencly Test resulis can appear In many forms, spanning a wide range ol data types and undeflyi
statistical [distributions. The statistical methods used to analyse the results need to be appropriate for. ed
situation, pnd so are too varied to be specified in this International Standard. ISO 13528 describes-prefert
specific methods for each of the situations discussed below, but also states that other methods maybe us
as long gs they are statistically valid and are fully described to participants. Some of thexmethods
, especially for homogeneity and stability testing, are modified slightly in the IUPAC?2) Techni
Report “The International Harmonized Protocol for the proficiency testing of analytical chemis
i¢s’[18]. These documents also present guidance on design and visual data analysis. Oftt
reference$ may be consulted for specific types of proficiency testing schemes, e.g. measurement comparis
schemes for calibration.

The methds discussed in this annex and in the referenced documents cover-the fundamental steps comm
to nearly 3ll proficiency testing schemes, i.e.

a) determination of the assigned value,
b) calculation of performance statistics,

c) evaluption of performance, and

d) preliminary determination of proficiency test item homogeneity and stability.

procedures. Coordinators may have to use.robust indicators of relative performance (such as percentiles) u
improves. Statistical methods\may need to be refined once participant agreement has improv

ng
ch
ed
ed
n
cal
try
er
on

NS,

$, artificial test items, poor agreement of test or measurement methods, or variable measurement

htil
ed

cy

B.2.1 Tlhere are various procedures available for the establishment of assigned values. The most comm
proceduress _a i i e ill re in increasi i
assigned value. These procedures involve the use of:

a) known values — with results determined by specific proficiency test item formulation (e.g. manufacture
dilution);

or

b) certified reference values — as determined by definitive test or measurement methods (for quantitative

tests);

2) International Union of Pure and Applied Chemistry.
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reference values — as determined by analysis, measurement or comparison of the proficiency test item
alongside a reference material or standard, traceable to a national or international standard;

consensus values from expert participants — experts (which may, in some situations, be reference
laboratories) should have demonstrable competence in the determination of the measurand(s) under test,
using validated methods known to be highly accurate and comparable to methods in general use;

consensus values from participants — using statistical methods described in 1ISO 13528 and the IUPAC
International Harmonized Protocol, and with consideration of the effects of outliers.

v agreement
ong test or measurement methods. This is accompllshed through select|on of common comparison groups

.2.3 Procedures for determining the uncertainty of assigned values are discussed in.detail in SO 13528

and the IUPAC International Harmonized Protocol, for each common statistic used, (a@s mentiongd above).

2.4 Statistical methods for determining the assigned value for qualitative data (also called “categorical” or
npminal” values), or semi-quantitative values (also called “ordinal” values)are not discussed in ISQ 13528 or
e [UPAC International Harmonized Protocol. In general, these assignéd)values need to be determined by

expert judgement or manufacture. In some cases, a proficiency testing, provider may use a consenpus value,

N(
de

2.5 Oultliers are statistically treated as described below.

viation, without the need for outlier removal.

2.6 Other considerations are outlined below.

defined by agreement of a predetermined majority percentage of responses (e.g. 80% or more)|However,

b percentage used should be determined based on objectives~for the proficiency testing scheme and the

el of competence and experience of the participants.

Obvious blunders, such as those with incorrect™units, decimal point errors, and results for a different
proficiency test item should be removed from-the data set and treated separately. These resylts should
not be subject to outlier tests or robust statistical methods.

When participants' results are used to_determine assigned values, statistical methods should He in place
to minimize the influence of outliefs. This can be accomplished with robust statistical methods or by
removing outliers prior to calculation. In larger or routine proficiency testing schemes, it may be possible
to have automated outlier screens, if justified by objective evidence of effectiveness.

If results are removed-as-outliers, they should be removed only for calculation of summary] statistics.
These results should-stit’'be evaluated within the proficiency testing scheme and be given the appropriate
performance evalyation.

TE ISO 13528~describes a specific robust method for determination of the consensus mean and standard

Ideally, if assigned values are determined by participant consensus, the proficiency testing provider
should have a procedure to establish the trueness of the assigned values and for reviewing the

distribution of the data.

The proficiency testing provider should have criteria for the acceptability of an assigned value in terms of
its uncertainty. In ISO 13528 and in the IUPAC International Harmonized Protocol, criteria are provided
that are based on a goal to limit the effect that uncertainty in the assigned value has on the evaluation, i.e.
the criteria limit the probability of having a participant receive an unacceptable evaluation because of
uncertainty in the assigned value.
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B.3 Calculation of performance statistics

B.3.1 Performance for quantitative results

B.3.1.1 Proficiency test results often need to be transformed into a performance statistic, in order to aid
interpretation and to allow comparison with defined objectives. The purpose is to measure the deviation from
the assigned value in a manner that allows comparison with performance criteria. Statistical methods may
range from no processing required to complex statistical transformations.

B.3.1.2 Performance _statistics _should be meaningful to participants. Therefore, statistics should be
appropriatle for the relevant tests and be well understood or traditional within a particular field.

B.3.1.3 Commonly used statistics for quantitative results are listed below, in order of increasingrdegree| of
transformation of participants' results.

a) The difference, D, is calculated using Equation (B.1):
D=(x-X) (Bt1)
wherg
x| is the participant's result;
X is the assigned value.

b) The gercent difference, Do, is calculated using Equation (B.2):

o%z(x;(X)xmo @l2)

c) The z[scores are calculated using Equation (B.3):

x—X
o

where ¢ is the standard deviatian for proficiency assessment.
As dgscribed in ISO 13528,\.6’ can be calculated from the following:

— ¢ fitness for purpoese goal for performance, as determined by expert judgement or regulatory
rmandate (prescribed value);

— 4gn estimate)from previous rounds of proficiency testing or expectations based on experience (by
perception);

— Jgnlestimate from a statistical model (general model);

— the results of a precision experiment; or

— participant results, i.e. a traditional or robust standard deviation based on participant results.

d) The zeta score, ¢, is calculated using Equation (B.4), where calculation is very similar to the £, number
[see e) below], except that standard uncertainties are used rather than expanded uncertainties. This
allows the same interpretation as for traditional z scores.

x—X

I . S (B.4)
\/“Iab2 + uavz
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