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Foreword
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International Organization for Standardization) and

IEC (the International Electrote
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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
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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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 performance of laboratories for specific tests or measurements and monitoring
laboratories' continuing performance;

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

c) establishment of the effectiveness and comparability of test or measurementmethods;

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) evpluation of the performance characteristics of a method — often described as collaborative trials;

)

specific test or

s through “key
nal Bureau of

of laboratory

ted to provide
independent demonstrations of laboratory competence. The requirements of this International Standard can

be applied to many of\the technical planning and operational activities for h), i) and j).

The nged for dngoing confidence in laboratory performance is not only essential for laboratpries and their
custonjers bdt-also for other interested parties, such as regulators, laboratory accreditation bodies and other
organizations’that specify requirements for laboratories. ISO/IEC 17011 requires accreditation[bodies to take
accourt ‘of laboratories' participation and performance in_proficiency testing. There is a grgqwing need for
proficiency testing for other conformity assessment activities, such as inspection or product certification. Most
of the requirements in this International Standard apply to those evolving areas, especially regarding
management, planning and design, personnel, assuring quality, confidentiality, 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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Conformity assessment — General requirements for proficiency
testing

1 CcOoOno
OpcC

This Irternational Standard specifies general requirements for the competence of providers| of proficiency
testing|schemes and for the development and operation of proficiency testing schemes.\/Thes¢ requirements
are intgnded to be general for all types of proficiency testing schemes, and they can-be used|as a basis for
specifi¢ technical requirements for particular fields of application.

2 Normative references

The fdllowing referenced documents are indispensable for the “application of this document. For dated
refererces, only the edition cited applies. For undated referefces, the latest edition of {he referenced
document (including any amendments) applies.

ISO/IELC 17000:2004, Conformity assessment — Vocabulafty and general principles

ISO/IELC Guide 99:2007, International vocabulary of-metrology — Basic and general concepts and associated
terms (VIM)

3 Teérms and definitions

For the purposes of this decument, the terms and definitions given in ISO/IEC 17000:2004,
ISO/IEL Guide 99:2007 and the(following apply.

31
assigned value
value gttributed to a particular property of a proficiency test item

3.2
coordinator
one or| mofe jindividuals with responsibility for organizing and managing all of the activities Involved in the
operatipnof a proficiency testing scheme

3.3

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 the
proficiency testing provider

NOTE In sprmeTases; theparticipantcam bearrinmspectiom body:

3.7
proficiency testing
evaluation of participant performance against pre-established criteria by means of interlaboratory comparisons

NOTE 1 For the purposes of this International Standard, the term “proficiency testing” is taken in its widest sepse and
includes, but is Mot limited to:

a) quantitativg scheme — where the objective is to quantify one or more measurands of the proficiency test item

b) qualitative scheme — where the objective is to identify or describe one or more_eharacteristics of the proficiency test
item;

c) sequential [scheme — where one or more proficiency test items <are distributed sequentially for tesgting or
measuremgnt and returned to the proficiency testing provider at intenvals}

d) simultaneops scheme — where proficiency test items are distributed for concurrent testing or measurement jwithin a
defined timg period;

e) single occgsion exercise — where proficiency test items até provided on a single occasion;
f)  continuous|scheme — where proficiency test items are-provided at regular intervals;

g) sampling + where samples are taken for subsequent analysis; and

h) data transfprmation and interpretation — where“sets of data or other information are furnished and the information is

processed fo provide an interpretation (or-other outcome).

NOTE 2  Some providers of proficiency'testing in the medical area use the term “External Quality Assessmenf (EQA)”
for their proficiehcy testing schemes, or\for their broader programmes, or both (see Annex A). The requirement$ of this
International Stgndard cover only thase EQA activities that meet the definition of proficiency testing.

3.8
proficiency test item
sample, produgt, artefact, reference material, piece of equipment, measurement standard, data set gr other
information used for proficiency testing

3.9
proficiency testing provider

organization which takes responsibility for all tasks in the development and operation of a proficiency testing
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

statistical method insensitive to small departures from underlying assumptions surrounding an underlying
probabilistic model

3.13
standgrd deviation for proficiency assessment
measu]e of dispersion used in the evaluation of results of proficiency testing, based onl the available
information

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

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

3.14
subcontractor
organization or individual engaged by the proficiency testing, provider to perform activities specified in this
International Standard and that affect the quality of a proficiency testing scheme

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

3.15
metrological traceability
properly of a measurement result whereby the.result can be related to a reference through [a documented
unbrokgn chain of calibrations, each contributing to the measurement uncertainty

NOTE 1 For this definition, a “reference™can be a definition of a measurement unit through its practical realization, or a
measurement procedure including the measurement unit for a non-ordinal quantity, or a measurement stapdard.

NOTE 2 Metrological traceability\requires an established calibration hierarchy.

NOTE 3 Specification of the\reference must include the time at which this reference was used in |establishing the
calibratjon hierarchy, along'with any other relevant metrological information about the reference, such 3s when the first
calibration in the calibration hierarchy was performed.

NOTE 4 For measurements with more than one input quantity in the measurement model, each of the input quantity
values $hould itself)be metrologically traceable and the calibration hierarchy involved may form a branched structure or a
networl. The effort involved in establishing metrological traceability for each input quantity value should b¢§ commensurate
with its felative/contribution to the measurement result.

NOTE 5 Mctlu:ugiua: tlauca'ui:ity of—a—measturement—resuit—doesot—ensure—that—the—measurement Uncertainty is
adequate 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 Guid

3.16

e 99:2007, definition 2.41]

measurement uncertainty

uncertainty of
uncertainty

measurement

non-negative parameter characterizing the dispersion of the quantity values being attributed to a measurand,

based on the i

NOTE 1
associated with
uncertainty. Sol
uncertainty com

NOTE2 The
specified multipl

NOTE 3

measurements
Type B evaluat
probability dens

NOTE4 Ing

a stated quantity

uncertainty.

[ISO/IEC Guid

4 Technic

41

The developm

providers havi
particular type

competence in

NOTE ISO

laboratory, or th

ISO Guide 34 ¢
test items.

4.2 Person

421
authority, reso

Me4

Me4
Type A evaluati

General

Nformation-tcad
HS5ea

v
O T otTroTT

surement uncertainty includes components arising from systematic effects, such as~com
corrections and the assigned quantity values of measurement standards, as well as the de
metimes estimated systematic effects are not corrected for but, instead, associated meas
bonents are incorporated.

parameter may be, for example, a standard deviation called standard measurement uncertain
b of it), or the half-width of an interval, having a stated coverage probability.

surement uncertainty comprises, in general, many components. Some\of these may be evalu
pn of measurement uncertainty from the statistical distribution of’the’ quantity values from s
bnd can be characterized by standard deviations. The other components, which may be evalu
on of measurement uncertainty, can also be characterized by" standard deviations, evaluat
ty functions based on experience or other information.

eneral, for a given set of information, it is understood thatithe measurement uncertainty is associa
value attributed to the measurand. A modification of this value results in a modification of the as:

e 99:2007, definition 2.26]

al Requirements

ent and operation ef\proficiency testing schemes shall be undertaken by proficiency
ng competence _to Jconduct interlaboratory comparisons and access to expertise w
of proficiency test items. Proficiency testing providers or their subcontractors shall als
the measurement of the properties being determined.

IEC 17025-0or ISO 15189 can be used to demonstrate the competence of a proficiency testing p
e laboratory subcontracted to perform tests or measurements related to the proficiency testing s

ponents
initional
irement

ty (or a

ated by
eries of
ated by
bd from

ted with
ociated

testing
ith the
0 have

ovider's
hemes.
ficiency

Tn be used to demonstrate the competence of producers of reference materials that provide prg

nel

urces and technical competence required to perform their duties.

The proficiency testing provider shall have managerial and technical personnel with the necessary

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.

© I1SO 2010 — All rights
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NOTE 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:
a) select appropriate proficiency test items;
b) plan proficiency testing schemes;

c) perform particular types of sampling;

d) operate spetificequiprmert;

e) conduct measurements to determine stability and homogeneity, as well as aSsigngdd values and
aspociated uncertainties of the measurands of the proficiency test item;

f) prepare, handle and distribute proficiency test items;

g) operate the data processing system;

h) conduct statistical analysis;

i) evpluate the performance of proficiency testing participants;
j)  giye opinions and interpretations; and

k) authorize the issue of proficiency testing reports.

4.2.5 | The proficiency testing provider shall maintain up-to-date records of the relevant alithorization(s),
compefence, educational and professional qualifications, training, skills and experience gf all technical
personnel, including contracted personnel. This information shall be readily available and shall include the
date o which competence to perform their.assigned tasks was assessed and confirmed.
4.2.6 | The proficiency testing provider shall formulate the objectives with respect to the edugation, training,
and sk|lls for each staff member involved with the operation of the proficiency testing scheme. The proficiency
testing| provider shall have a policy and procedures for identifying training needs and providing training of
personnel. The training programme shall be relevant to the present and anticipated needs of the proficiency

testing|provider.

NOTE It is advisable to consider the need to retrain staff periodically. Staff training policies can |take account of
technolpgical changé, the need to demonstrate ongoing competence and aim at continual skills upgrading

4.2.7 | The_proficiency testing provider shall ensure that staff receive the necessary training to ensure
competent ‘performance of measurements, operation of equipment and any other activities which affect the
quality|of.the proficiency testing scheme. The effectiveness of training activities shall be evaluated.

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

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,
and 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

© 1SO 2010 — Al rights reserved 5
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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
testing activities shall be stopped when the environmental conditions jeopardize the quality or the operations

of the proficien

cy testing scheme.

NOTE
electrical supply|

4.3.5 There
activities. Actid

4.3.6 Profici
equipment ussg

validated and fnaintained.

4.4 Design

4.4.1 Planni

4411 TH
quality of the
prescribed pro
NOTE Stak

44.1.2 TH
scheme (see §

NOTE The
(see 4.4.1.4).
4413 TH

testing schem
including the fq

a) the name

Contliitions can include, for example, biological sterility, dust, electromagnetic disturbances, radiation;-h

temperature, and sound and vibrations levels, as appropriate to the technical activities congerned

shall be effective separation between neighbouring areas in which therel\are inconj
n shall be taken to prevent cross-contamination.

ency testing providers shall ensure that performance characteristics, 6f Jaboratory metho
d to confirm the content, homogeneity and stability of proficiency testing items are appro

proficiency testing scheme and shall ensure that they are carried out in accordan
cedures.

eholders' interests can be considered in\déveloping a plan and relevant information.

e proficiency testing provider, 'shall not subcontract the planning of the proficiency
5.2).

proficiency testing provider can utilize advice or assistance from any advisors, experts or steerin

e proficiency testing provider shall document a plan before commencement of the prof
b that addressés the objectives, purpose and basic design of the proficiency testing s
llowing infermation and, where appropriate, reasons for its selection or exclusion:

and @ddress of the proficiency testing provider;

umidity,

patible

ds and
oriately

of proficiency testing schemes
ng
e proficiency testing provider shall identify arid\plan those processes which directly affect the

e with

testing

g group

iciency
cheme,

b) the name

addracce and offiliation of tha oconrdinatar and Athar narcoannal inuahad in tha dact
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operation of the proficiency testing scheme;

c)

operation of the proficiency testing scheme;

d)
e)

f)

criteria to be met for participation;

the number and type of expected participants in the proficiency testing scheme;

participants are to identify, measure, or test for in the specific proficiency testing round;
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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) a description of the information which is to be supplied to participants and the time schedule for the
various phases of the proficiency testing scheme;

[) for continuous proficiency testing schemes, the frequency or dates upon which proficiéney test items are
to|be distributed to participants, the deadlines for the return of results by participanfs and, 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 to"prepare the test material and
perform the tests or measurements;

n) prpcedures for the test or measurement methods to be used for the \hemogeneity and stability testing of
proficiency test items and, where applicable, to determine their biological 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 dlescription of the data, interim reports@r information to be returned to participants;

t) a Hescription 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 the case of lost or damaged proficiency test items.

441. The proficiefcy" testing provider shall have access to the necessary technical |expertise and

experignce in the relevant field of testing, calibration, sampling or inspection, as well as statistigs. This may be

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

44.1. Technical expertise shall be used, as appropriate, to determine matters such as thg following:

a) planning requirements as listed in 4.4.1.3;

b) identification and resolution of any difficulties expected in the preparation and maintenance of
homogeneous proficiency test items, or in the provision of a stable assigned value for a proficiency 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
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)]
h)

i)

responding to feedback from participants; and

planning or participating in technical meetings with participants.

4.4.2 Preparation of proficiency test items

4421

proficiency test items are prepared in accordance with the plan described in 4.4.1.

NOTE

provision of advice for participants (within limits of confidentiality), either individually or within the report;

The proficiency testing provider shall establish and implement procedures to ensure that

It is_advisable that the proficiency testing provider give due consideration to the preparation of sufficient

numbers of prof
during distributi
evaluated. Such

44.2.2 TH
acquisition, co

ciency test items, in order to allow for the need to replace any such proficiency test items lost ord
bn, or intended to be provided for use after the results of the proficiency testing scheme\ha
uses can include training aids for participants or use as a reference material.

amaged
e been

e proficiency testing provider shall establish and implement procedures to-ensure appropriate

lection, preparation, handling, storage and, where required, disposal of all'preficiency tes

The procedurg¢s shall ensure that materials used to manufacture proficiency test ‘items are obta

accordance wi

4423 Pr
closely as prad

44.2.4 In

h relevant regulatory and ethical requirements.

oficiency test items should match in terms of matrix, measurands and concentratig
ticable, the type of items or materials encountered in routinetesting or calibration.

proficiency testing schemes that require participants te’prepare or manipulate, or both g

and manipulate, the proficiency test item and submit it to the proficiency testing provider, the prof
r shall issue instructions for preparation, packaging‘and transport of the proficiency test ifem.

testing provide

4.4.3 Homo

4.4.31
effect that inhg

NOTE1  The
proficiency test
planning, manuf

NOTE 2 Ins
Such cases woJ

NOTE 3 Ins
they can still be
results take due

NOTE 4
ISO 13528.

Con|

)

eneity and stability

teria for suitable homogeneity and stability shall be established and shall be based
mogeneity and instability will have onthe evaluation of the participants' performance.

requirements in this subclause are” intended to ensure that every participant receives com
items, and that these proficiency~test items remain stable throughout the proficiency testing.
acture and shipping are necessary to achieve this, and testing is usually needed to confirm it.

bme cases, it is not feasible for proficiency test items to be subjected to homogeneity and stability
Id include, for example,\when limited material is available to prepare proficiency testing items.

t items.
ned in

ns, as

repare

iciency

on the

parable
Careful

testing.

bme cases, materials that are not sufficiently homogeneous or stable are the best available; in such cases,

useful as proficiency test items, provided that the uncertainties of the assigned values or the evall
account of this (see B.3.1.3 and ISO 13528:2005, Annex B).

siderations for homogeneity and stability are further discussed in ISO Guide 34, ISO Guide

ation of

35 and

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

batch is more appropriate.

4433

In some cases, the use of a random stratified or systematic selection of proficiency test items from the whole

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 th

ey 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. When-proficienrey-testitemsiromprevieusreunds—areretainedforfuture-usetheproperty values
to be determined in the proficiency testing scheme shall be confirmed by the proficiency testing provider prior
to distrjbution.

4.4.3.6 In circumstances where homogeneity and stability testing is not feasible,Jthe proficiency testing
providgr shall demonstrate that the procedures used to collect, produce, jackage and|distribute the
proficigncy test items are sufficient for the purpose of the proficiency testing.

4.4.4 |Statistical design

4441 Statistical designs shall be developed to meet the objectives of the scheme, based on the nature

of the ¢lata (quantitative or qualitative, including ordinal and categorical), statistical assumptions

errors,

NOTE 1
schemd
of certa

NOTE 2
statistic

NOTE 1
custom
from thq

NOTE 4
compar

4.4.4.2
to be
the reg
shall b
carried

4443

and the expected number of results (see B.3.2.2).

data. Statistical designs are often based on stated objectives for the proficiency testing scheme, s
In types of errors with specified power or determination’ of assigned values with specified measure

Data analysis methods could vary from ‘the very simple (e.g. descriptive statistics) to the

In cases where the proficiency testing scheme design is mandated by a specification given by
er, regulatory authority or accreditation’body, the statistical design and data analysis methods can
specification.

In the absence of reliable information needed to produce a statistical design, a preliminar
son can be used.

The proficiency testing provider shall document the statistical design and data an
sed to identify:the assigned value and evaluate participant results, and shall provide 3
sons for their'selection and assumptions upon which they are based. The proficiency t
e able .fo_demonstrate that statistical assumptions are reasonable and that statistica
out jn‘accordance with prescribed procedures.

5, the nature of

Statistical design covers the process of planning, cellection, analysis and reporting of the proficiency testing

uch as detection
ment uncertainty.

complex, using

bl models with probabilistic assumptions or combinations of results for different proficiency test items.

, for example, a
be taken directly

y interlaboratory

blysis methods
description of
esting provider
analyses are

In designing a statistical analysis, the proficiency testing provider shall give caref

consideration

to the following:

a)

each measurand or characteristic in the proficiency testing;

the accuracy (trueness and precision) as well as the measurement uncertainty required or expected for

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;

© 1SO 2010 — Al rights reserved
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or measurements to be conducted on each proficiency test item or for each determination;

s to be used to identify or handle outliers, or both;

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

d)
e)
criteria;
f)  procedure
9)
h)
4.4.5 Assign
44.51 TH

values for the
take into acco
proficiency tes

NOTE Met

4452 Pr

metrological traceability, including measurement uncertainty.

4453 Fa

feasibility for metrological traceability and associated measuremen{ uncertainty of the assigned value {

determined by
design of the g

NOTE The

measurand or characteristic, and the availability of traceable ¢alibrations and reference materials.

4454 W
provider shall

as described in the plan for the proficiency testing scheme.

4.4.5.5 TH

The policy sha|

4.5 Choice

4.5.1 Partici
of their choice

instruct participants to'use a specified method in accordance with the design of the proficiency testing S

ed values

e proficiency testing provider shall document the procedure for determining the as
measurands or characteristics in a particular proficiency testing scheme. This’procedu

ing scheme is fit for its purpose.
ological traceability is not always possible or appropriate.

oficiency testing schemes in the area of calibration shall~have assigned value

r proficiency testing schemes in areas other thanfcalibration, the relevance, nee

taking into account specified requirements of partiCipants or other interested parties, on
roficiency testing scheme.

required metrological traceability chain can 'differ depending on the type of proficiency test it

hen a consensus value is used as-the assigned value (see Annex B), the proficiency
jocument the reason for that selection and shall estimate the uncertainty of the assigne

e proficiency testing provider shall have a policy regarding the disclosure of assigned
Il ensure that participants cannot gain advantage from early disclosure.

of method or‘procedure

bants shall hormally be expected to use the test method, calibration or measurement pro
which._should be consistent with their routine procedures. The proficiency testing provid

the number of proficiency test items to be tested or measured and the number of repeat tests, calibrations

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

where appropriate, the objectives to be met for the design and the frequency of proficiency testing rounds.

signed
e shall

int the metrological traceability and measurement uncertainty required to demonstrate that the

s with

is and
hall be
by the

em, the

testing
1 value

values.

cedure
er may
cheme.

4.5.2 Where
shall:

a)

participants—are permittedtouse—a methodof their thoite, theproficiency testing

measurement methods;

b)

and take steps to assess participants' results using these methods accordingly.

10
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4.6 Operation of proficiency testing schemes

4.6.1

4.6.1.1

Instructions for participants

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

Instructions to participants shall include:

NOTE

ails of factors which could influence the testing or calibration of the proficiency test

ited to selected test methods, and the timing of the testing or measurement;

appropriate instructions on handling the proficiency test items; including any safety req

any specific environmental conditions for the participant.t0 conduct tests or calibrations,
relevant, any requirement for the participants to repart relevant environmental conditions
of the measurement;

specific and detailed instructions on the manner; of recording and reporting test or measu
and associated uncertainties. If the instructions include reporting of the uncertainty of the
or| measurement, this shall include thevcoverage factor and, whenever practicable,
probability;

This instruction usually includes-parameters such as the units of measurement, the numh

figures pr decimal places and reporting basis (e.g. on dry weight, or “as received”).

4.6.2

4.6.2.1
and s

b latest date for the providef to receive the proficiency testing or measurement results for
information on the cantact details of the proficiency testing provider for enquiries; and

ingtructions on<«eturn of the proficiency test items, when applicable.

Proficiency test items handling and storage

The proficiency testing provider shall give detailed documented instructions to all participants.

utinely tested
which require

tems, e.g. the

ure of the proficiency test items, conditions of storage, whether the proficiency tesing scheme is

broficiency test

lirements;

br both, and, if
juring the time

rement results
reported result
the coverage

er of significant

analysis;

The proficiency testing provider shall ensure that proficiency test items are appropr

ately identified

gregated and cannol become contaminated oOr degraded, trom the lme O prepa

distribution to participants.

4.6.2.2

The proficiency testing provider shall provide secure storage areas or stock rooms,

ation to their

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

shall be available to ensure their safe handling, decontamination and disposal.

© 1SO 2010 — Al rights reserved
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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 proﬂmency testing provider shaII specn‘y relevant enwronmental condltlons for the transport of
proficiency tep y ertinent
environmental condltlons of the prof|C|ency test item during transport and assess the impact of envirormental
influences 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 packgging of
individual prof|ciency test items and are designed to remain legible and intact«throughout the proficiency
testing round.

4.6.3.5 The proficiency testing provider shall follow a procedure to enable the confirmation of del{very of
the proficiency|test items.

NOTE Thig could be achieved in accordance with 4.6.1.1 by asking“participants to inform the proficiency testing
provider if proficjency test items have not been received in line with the.schedule of dates provided.

4.7 Data analysis and evaluation of proficiency.testing scheme results

4.7.1 Data analysis and records

4711 Al data processing equipment and-software shall be validated in accordance with progedures
before being Brought into use. Computer system maintenance shall include a back-up process and pystem
recovery plan.[The results of such maintenance and operational checks shall be recorded.

4.71.2 Results received from ‘participants shall be recorded and analysed by appropriate methods.
Procedures 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 asspciated
information consistentwith the statistical design of the proficiency testing scheme.

4.71.4 Thednfluence of outliers on summary statistics shall be minimized by the use of robust stftistical
methods or apf rnlnriqh: tests to detect statistical autliers

4.71.5 The proficiency testing provider shall have documented criteria and procedures for dealing with
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.

12 © 1SO 2010 — Al rights reserved
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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) pdssible 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 [procedures of
participants;

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

NOTE It can be useful to provide individual summary sheets for participants periodically during or affer completion of
a particular proficiency testing scheme. These can include tpdated summaries of performance for indivigual participants
over successive proficiency testing rounds of a continueus proficiency testing scheme. Such summarieg can be further
analysed and trends highlighted, if required.

4.8 eports

4.8.1 | Proficiency test reports shall\be clear and comprehensive and include data covering the results of all
participants, together with an indication of the performance of individual participants. The authgrization of the
final report shall not be subcontracted (see 5.5.2).

NOTE Where all originaly'data cannot be reported to participants, a summary of the results, e.g{ in tabulated or
graphicgl form, can be supplied.

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

a) thT name and contact details for the proficiency testing provider;

b) 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;

© 1SO 2010 — Al rights reserved 13
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item's preparation and homogeneity and stability assessment;

the participants' results;

s used to establish any assigned value;

details of the metrological traceability and measurement uncertainty of any assigned value;

a clear description of the proficiency test items used, including necessary details of the proficiency test

statistical data and summaries, including assigned values and range of acceptable results and graphical

i)
j)
k)
displays;
[)  procedure
m)
n) procedure
evaluatiory;
0) assigned
(if differen
p) comments
q) informatio
r) procedure
s) advice on
t) comments
NOTE For

elements in this
periodic summa

4.8.3 Repor
testing schem
materials, prel
NOTE Thig

484 The p
organizations.

4.8.5 When
include the foll

a) auniquei

s used to establish the standard deviation for proficiency assessment, or other crits

Values and summary statistics for test methods/procedures used by each group, of parti
t methods are used by different groups of participants);

on participants' performance by the proficiency testing provider and technical advisers;
h about the design and implementation of the proficiency testing scheme;

S used to statistically analyse the data;

the interpretation of the statistical analysis; and

or recommendations, based on the outcomes of thé proficiency testing round.

continuous proficiency testing schemes, it can be sufficient to have simpler reports, such that marj
clause could be excluded from routine reports;(but included in proficiency testing scheme protoc
y reports that are available to participants.

bs, e.g. where the turn-aroundstime may be very long, and in schemes involving per
minary or anticipated results may be provided before final results are disclosed.

allows for early investigation.of possible error.

roficiency testing provider shall have a policy for the use of reports by individug
it is necesSary to issue a new or amended report for a proficiency testing scheme, th
bwing:

Hentification;

pria for

cipants

y of the
bls or in

s shall be made available to participants within planned timescales. In sequential proficiency

shable

Is and

s shall

b) a reference to the original report that it replaces or amends; and

c)

a statement concerning the reason for the amendment or re-issue.

4.9 Communication with participants

491

scheme. This shall include:

a)

b)

14

relevant details of the scope of the proficiency testing scheme;

any fees for participation;

© I1SO 2010 — All rights
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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
their performance in a proficiency testing scheme. The availability of this process shall be communicated to
proficiency testing scheme participants.

4.9.4 | Relevant records of communications with participants shall be maintained fand retained, as
appropfriate.

4.9.5 | If the proficiency testing provider issues statements of participation or perfermance, thgy shall contain
sufficignt information to not be misleading.

4.10 Confidentiality

4.10.1| The identity of participants in a proficiency testing scheme shall be confidential and [known only to
persons involved in the operation of the proficiency testing. scheme, unless the participant waives
confidgntiality.

4.10.2| All information supplied by a participant to the)proficiency testing provider shall |be treated as
confidgntial.

NOTE Participants can elect to waive confidentiality within the proficiency testing scheme for the purposes of
discuss|on and mutual assistance, e.g. to improve perfermance. Confidentiality can also be waived by the participant for
regulatqry or recognition purposes. In most instances, the proficiency testing results can be provided to the relevant
authoritly by the participants themselves.

4.10.3| When an interested party requires the proficiency testing results to be directly provided by the
proficigncy testing provider, the participants shall be made aware of the arrangement |n advance of
particigation.

4.10.4| In exceptional circumstances, when a regulatory authority requires proficiency testing results to be

directly provided to the authority by the proficiency testing provider, the affected participants spall be notified
of this action in writing.

5 Mpanagement requirements

5.1 Qrganization

5.1.1 The proficiency testing provider, 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
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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
actions to prevent or minimize such departures;

b) have arrafigements 10 ensure that its management and personnel are free from any undue intgrnal or
external commercial, financial and other pressures that may adversely affect the quality of theirwerk;

c) have poligies and procedures to ensure the protection of its participants' confidential-ihformatipn and
proprietary rights, including procedures for their protection during electronic storage and transmissipn;

d) have poligies and procedures to avoid involvement in any activities that might diminish confidenge in its
competenge, impartiality, judgement or operational integrity;

e) define the organization and management structure, its place in any._parent organization, and the
relationsh|ps between quality management, technical operations and support services;

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

g) ensure that the personnel are aware of the relevance and importance of their activities and hgw they
contribute|to the achievement of the objectives of the management system;

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

i) have techpical management which has overall responsibility for the technical operations and the provision
of the resgurces needed to ensure the required quality of proficiency testing schemes, including acgess to
the necespary technical expertise and experience in the relevant field of testing, calibration or inspection,
as well as|statistics, as indicated in'44.1.4;

j)  appoint almember of staff as\quality manager (named as appropriate) who, irrespective of other duties
and respgnsibilities, shall(have defined responsibility and authority for ensuring that the management
system is|implemented ‘and followed at all times; the quality manager shall have direct access| to the
highest leyel of management at which decisions are taken on the proficiency testing provider's poljcies or
resources| and

k) appoint dgputies for key managerial personnel.

NOTE Where proficiency testing providers have a small number of personnel, individuals can have more than one
function and it can be impractical to appoint deputies for all major 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
established 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:

th¢ management's commitment to the quality of its proficiency testing services to particippnts and other

customers;
th¢ management's statement of the standard of service;
thg purpose of the management system related to quality;

ze themselves
ol

a
Wi

fequirement that all personnel concerned with the proficiency testidg activities familiari
h the quality documentation and implement the policies and procedures in their work; an

th
ef

management's commitment to comply with this International* Standard and to continua
ectiveness of the management system.

ly improve the

5.2.4
the ma

Top management shall provide evidence of comfnitment to the development and imglementation of

hagement system and to continually improving its-effectiveness.

5.2.5
require

Top management shall communicate to'dhe organization the importance of mesg
ments, as well as statutory and regulatory requirements.

ting customer

5.2.6

proced

5.2.7
respon

5.2.8

changs

5.3

5.3.1

The quality manual shall include or,make reference to the supporting procedures, incl
ures. It shall outline the structure of the documentation used in the management system.

The roles and responsibilities of technical management and the quality manager,
Sibility for ensuring compliance with this International Standard, shall be defined in the qU

Top management.shall ensure that the integrity of the management system is ms
s to the management system are planned and implemented.

Document.control

General

Lding technical

including their
ality manual.

intained when

The pr

s 4 ' i al [ 1| baleliala ol H ol n o | Ul
NMUICTICY 1TOUTTY PIUVIUCTT  ollidll TOAUIISTT dlld THaliritallt prottUurcos tU CUTTU U dil UOLUT

ents that form

part of its management system (internally generated, or from external sources), such as regulations,
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

5.3.2.1

readily

Document approval and issue

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

available, in order to prevent the use of invalid or obsolete documents, or both.
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5.3.2.2

a)

The procedures adopted shall also ensure that:

effective operation of proficiency testing schemes are performed;

b)

compliance with applicable requirements;

c)

against unintended use; and

d)

authorized editions of appropriate documents are available at all locations where activities essential to the

documents are periodically reviewed and updated, as necessary, to ensure continuing suitability and

invalid or obsolete documents are promptly removed from all points of issue or use, or otherwise assured

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

5.3.2.3 M
identified. Suc
the total numb

5.3.3 Docun

5.3.31
original review
access to perti

5.3.3.2 W,
attachments.
5.3.3.3 If

documents by
shall be defin
issued as soor

5.3.3.4 Pr
computerized

bnagement system documents generated by the proficiency testing provider shall be*u

br of pages or a mark to signify the end of a document, and the issuing authority/authoriti

ent changes

and approval, unless specifically designated otherwise. The designated personnel she
hent background information upon which to base their review and-approval.

hand, pending re-issue of the documents, the procedures and authorities for such amen
ed. Amendments shall be clearly marked, initialled and dated. A revised document s
as practicable.

ocedures shall be established to.‘describe how changes in documents maintai
bystems are made and controlled.

5.4 Review of requests, tenders and.contracts

541
requests, tend

The proficiency testing provider shall establish and maintain policies and procedures for the re

brs and contracts. Fhese reviews shall ensure that:

to be used;are adequately defined, documented and understood;

ency testing provider has the capability and resources to meet the requirements; and

N identification shall include the date of issue or revision identification, or both, page.hum

hiquely
bering,
bS.

Changes to documents shall be reviewed and approved by the samg/function that performed the

Il have

here practicable, the altered or new text shall be identifiedyin the document or the appropriate

the proficiency testing provider's document control system allows for the amendment of

dments
hall be

ned in

view of

ements, includingthose for test and calibration methods, measuring equipment and proficiency

bNCYy testing scheme is technically appropriate.

a) the requir

test items
b) the profici
c) the profici
NOTE 1

a specific purpose or for a different level or frequency of participation from that normally offered.

NOTE 2

and the participant is enrolling for a routine shipment.

5.4.2

This review is particularly important when a customer requests a proficiency testing scheme to be created for

This review can be simplified when the proficiency test scheme is fully described in a catalogue or other notice,

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.

18

© I1SO 2010 — All rights

reserved


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

ISO/IEC 17043:2010(E)

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 a request or contract is amended after the proficiency testing scheme is underway, th

€ same review

process shall be repeated and any amendments shall be communicated to all affected personnel.

5.5 Subcontracting services

5.5.1

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 standards.

5.5.2
4412

NOTE
experts

5.5.3
are, or

NOTE

documd
subcon
provide

5.54
subcor
used.

5.5.5
proficig
assess
in ques

5.6

5.6.1
supplie
purcha
consur

RPurchasing services and'supplies

The proficiency testing provider shall not subcontract the planning of the proficiency des
, the evaluation of performance (see 4.7.2.1) or the authorization of the final report(see

t scheme (see
4.8.1).

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

or steering group.

The proficiency testing provider shall inform participants, in advance and in writing, d
may be, subcontracted.

This notification can, for example, take the form of a statement in the proficiency
ntation, such as the following: “Various aspects of the proficiency-testing scheme can from
racted. When subcontracting occurs, it is placed with a competent subcontractor and the pr
is responsible for this work.”

The proficiency testing provider shall be responsible to the participants and other cus
tractor's work, except in the case where a regulatory authority specifies which subcon

The proficiency testing provider shall maintain a register of all subcontractors used in t
ncy testing schemes, including the>;scope of subcontracting and a record of th
ment against relevant parts of this International Standard and other appropriate standar
tion.

The proficiency testing provider shall have a policy and procedure(s) for the selection ¢
s that it uses and that affect the quality of its proficiency testing schemes. Procedures sh
Se, reception and storage of reagents, proficiency test items, reference materi
nable materials'relevant for the proficiency testing schemes.

5.6.2
materi

I

otherw|se verified as complying with specifications or requirements. Records of actions t

The proficiency testing provider shall ensure that purchased supplies, equipment an
Is that affect the quality of proficiency testing schemes are not used until they have begq

f services that

testing scheme
time to time be
bficiency testing

tomers for the
ractor is to be

ne operation of
e competence
s for the work

f services and
all exist for the
als and other

d consumable
n inspected or

fken to check

Comp|i_ nee shall be maintained

5.6.3

Purchasing documents for items affecting the quality of proficiency testing schemes shall contain data
describing the services and supplies 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 Examples of the types of feedback include customer satisfaction surveys and review of proficiency testing
reports with customers.

5.8 Compllints and appeals

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

5.9 Contro| of nonconforming work

5.9.1 The proficiency testing provider shall have a policy and procedure(s)-that shall be implementefd when
any aspect of ifs activities does not conform to its own procedures or the agreed requirements of its cugtomers.
The policy and procedure(s) shall ensure that:

a) the respopsibilities and authorities for the management of /nonconforming work are designatgd and
actions (ipcluding halting work of ongoing programmes>and withholding reports, as necessafy) are
defined and taken when nonconforming work is identified;

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

c) a decisior] on the need for action and timescale’is taken immediately, together with any decision about
the acceptability of the nonconforming work;

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

e) the responsibility for autharization of the resumption of work is defined.

NOTE Identification of menconforming work or problems with the management system or with technical activities can
occur at varioug places within the management system and technical operations. Examples are participant complaints,
management reyiews and-internal or external audits, quality control, preparations of proficiency test items, homggeneity
and stability tests, data analysis, instructions to participants, and materials handling and storage.

5.9.2 Where-the—e 3 rat-ronconform e ctr-or-that-there-is—doubt-about the
compliance of the proﬂmency testmg prowder or subcontractor with thelr own poI|C|es and procedures the
corrective action procedure in 5.11 shall be promptly followed.

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 pi:cedure for corrective action shall start with an investigation to determine the root ‘dause(s) of the
proble

NOTE Cause analysis is the key and sometimes the most difficult part in the correctiveaction procgdure. Often, the
root calise is not obvious and thus a careful analysis of all potential causes of the problem™is required. Potential causes
could include customer requirements, proficiency test items and their specifications, metheds and procedures, staff skills
and traihing, consumable supplies, preparations of proficiency test items, homogeneity and stability tests, ptatistical design,
instructions to participants, and materials handling and storage.

5.11.3 |Selection and implementation of corrective actions

5.11.34 Where corrective action is needed, the proficiency testing provider shall identify potential
correcfjve actions. It shall select and implement the action(s) most likely to eliminate the problem and to
prevenf recurrence.

5.11.3, Corrective actions shall be appropriate toithe magnitude and risk of the problem.

5.11.3. The proficiency testing provider shalls\document and implement any required chgnges resulting
from corrective action investigations.

5.11.4|Monitoring of corrective actions

The proficiency testing provider shallbmonitor the results to ensure that the corrective actions taken have been
effectie.

5.11.5 |Additional audits

Where|the identification of nhonconforming activities or departures from authorized procedures fast doubts on
the compliance of the proficiency testing provider with its own policies and procedures, or on|its compliance
with thjs International Standard, the proficiency testing provider shall ensure that the appropriate areas of
activity] are atdited in accordance with 5.14 as soon as possible.

NOTE 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 identified.

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

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.

5.13.1.2

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. Retention times of records shall be established.

NOTE Rec]

5.13.1.3 Al
requirements.

5.13.1.4 TH
electronically 3

5.13.2 Technical records

5.13.21 TH
proficiency tes

a) results of
b) instruction
c) participan
d)

e) informatio
f)  final repor
NOTE 1 It is

proficiency testimg rounds.

NOTE2 Tec
testing activities
reports and part

collated data for statistical analysis;

brds can be in the form of any type of media, such as hard copy or electronic storage media.
records shall be kept secure and confidential, and in accordance with relevant’ reg

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

e proficiency testing provider shall retain records of all ‘technical data relating t
ing round for a defined period, including, but not necessarily limited to:

homogeneity and stability testing;
s to participants;

s' original responses;

N required for reports (see 4.8); and
fs (summary or individual, or both).
advisable to retainstifficient information to establish an audit trail for the processing of resu
hnical records are accumulations of data and information which result from carrying out all prg

They can-include forms, contracts, work sheets, work books, check sheets, work notes, sub-cg
cipant feedback.

5.13.2.2 D
identifiable to

51323 W
a)
b) avoid loss

c)

5.14 Interna

xta entry, checking and calculations shall be recorded at the time they are made and s

ulatory

stored

b each

ts from

ficiency
ntractor

hall be

hen mistakes occur in records and alterations are made, actions shall be taken to:

identify the change and date of alteration;

of original data; and

identify the person making the alteration.

| 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

22

© I1SO 2010 — All rights

reserved


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

ISO/IEC 17043:2010(E)

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.

5.14.2 When audit findings cast doubt upon the effectiveness of the operations, including the suitability and
correctness of proficiency test items, procedures, statistical evaluations and data presentation, the proficiency
testingprovider—statttake—timety correctiveactiomand—shattmotify-itscustomers—orparticipamts, or both, in
proficigncy testing schemes whose activities may have been affected.

5.14.3 | The area of audited activity, the audit findings and any corrective actions that arise fronj them shall be
recorded.

5.14.4| Follow-up audit activities shall verify and record the implementation® and effectiyeness of any
correctjve actions taken.

5.15 Management reviews

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

a) the suitability of policies and procedures;

b) reports from management and supervisory_ personnel;

c) thé outcome of recent internal audits;

d) cofrective and preventive actions;

e) aspessments by external badies;

f)  changes in the volume:and type of work;

g) customer, advisory.group or participant feedback;
h) complaints ahd-appeals;

i) recommeéndations for improvement; and

j) otherrélevant factors, such as resources and staff training.

NOTE 1 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

A.1 General

Proficiency teq
and inspection
the nature of t
simplest form
obtained by on

The nature of
comparing per
interpretive.

The resul
Tests for
specificity

The result
of micro-g
grading of
qualitative

In interpre
a set of
concernin

Other proficie
definition 3.7,
below and ill
“continuous” a

A.2 Sequential participation schemes

Sequential pa

fing has become an essential aspect of laboratory practice In all areas of testing, cal
L Proficiency testing schemes vary according to the needs of the sector in which they. ar
ne proficiency test items, the methods in use and the number of participants. HoweVver,

most proficiency testing schemes possess the common feature of comparisoh of
e laboratory with those obtained by one or more different laboratories.

the test or measurement performed in proficiency testing schemes governs the me
formance. There are three basic types of laboratory examinations: quantitative, qualitat

s of a quantitative measurement are numerical and are reportéd on an interval or a ratid
quantitative measurement may vary in their precision, frueness, analytical sensitivi
In quantitative proficiency testing schemes, numerical#estlts are usually analysed statis

s of qualitative tests are descriptive and reported. on a categorical or ordinal scale, e.g.
rganisms, or by identification of the presence of-a specific measurand (such as a dr
a characteristic). Assessment of performance by statistical analysis may not be approp
examinations.

Hata (e.g. to determine a calibration line) or other set of information (e.g. a case
j an interpretative feature of thesparticipant's competence.

cy testing schemes hayeadditional features depending on their objective, as outl
Note 1, a) to h). Some common applications of those types of proficiency testing are dis|
strated in Figure A.1: These schemes may be “single occasion” and performed o
nd performed at regular intervals.

ticipation schemes (sometimes known as measurement comparison schemes) invo

bration
b used,
in their
results

hod of
ve and

scale.
y, and
tically.

dentity
gora
iate for

tive tests, the “proficiency testing item”js a test result (e.g. a descriptive morphology statement),

study),

ned in
cussed
hce, or

ve the
uential

proficiency te

5t \item being circulated successively from one participant to the next (i.e. sed

participation),

H 1 H Ldaal) [P o n 4 i el £ L Lot nn||1-
I OLLAdsIUlNalty LirCulialtlu Uadli U UIT PYTUTICITTIVY ColTTy PruvIiutTl TUTI TTUITTURITTY. vroae n

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

b)

the assigned value.

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 implementation, rather
than waiting until it finishes.

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

e) Sdhemes that follow this design but that are limited to situations where a single particjpant is tested
independently are often called “measurement audits”.

f) Injsome situations, the assigned value for a proficiency test item-may be determined by cqgnsensus, after
alll participants (or in some situations, a subset of participants) have completed the| measurement
comparison.

A.3 Simultaneous participation schemes

A.3.1 |General

Simultaneous participation proficiency testingzschemes usually involve randomly selected sub-gamples from a

source| of material being distributed simultaneously to participants for concurrent testing. In s
particigants are required to take samples, which are then considered to be the proficiency
analysis. After completion of the testing, the results are returned to the proficiency testing
compafed with the assigned value(s)to give an indication of the performance of the individual p
the grqup as a whole. Examples of proficiency test items used in this type of scheme include fo

bme schemes,
test items for

provider and
articipants and
bd, body fluids,

agriculfural products, watery soils, minerals and other environmental materials. In some cases, separate

portions of previously established reference materials are circulated. Advice or educational
typically part of the report-returned to participants by the proficiency testing provider with the ai

comments are
m of promoting

improvement in performance. Model 2 in Figure A.1 represents typical proficiency testing schemes of this type,

usually for testing’laboratories. Model 3 presents a type of scheme that is frequently used in ¢

bnjunction with

simultgneous proficiency testing schemes, for oversight or educational purposes.

As disgussed in Annex B, assigned values for these proficiency testing schemes may be determined in a
variety|of\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
assigned 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.

macehamaoac

Ty ICTICITICYS

A.3.3 Split-

One special type of proficiency testing design that is often used by participants' customersyand some

regulatory bod|es is the “split-sample” design.
NOTE Thig design is not to be confused with a split-level design, which is discussed in A.3.2.
ups of
rial are
bdel 5).
ng the
ppliers

Typically, splitsample proficiency testing involves comparisons of the data produced by small grg
participants (often only two). In these proficiency testing schemes, samples of.@ product or a mate
divided into twp or more parts, with each participant testing one part of the sample (see Figure A.1, m
Uses for this type of scheme include identifying poor accuracy, describingleonsistent bias and verifyj
effectiveness ¢f corrective actions. This design may be used to evaluate @ne or both participants as st
of testing services, or in cases where there are too few participants for,appropriate evaluation of results

vel (i.e.
pment,

Under such schemes, one of the participants may be considered4o operate at a higher metrological le
lower measurgment uncertainty), due to the use of reference mnethodology and more advanced equ
etc., or through confirmation of its own performance through satisfactory participation in a recagnized
interlaboratory|comparison scheme. Its results are considefed to be the assigned values in such compgarisons
and it may actlas an advisory or mentor laboratory to the‘other participants comparing split-sample data with it.

A.3.4 Partial-process schemes

Special types
overall testing
participants' a
measurement
stained blood

of proficiency testing involvethe evaluation of participants' abilities to perform parts
or measurement process:For example, some existing proficiency testing schemes e
bilities to transform and“report a given set of data (rather than conduct the actual
to make interpretations based on a given set of data or proficiency testing items, s
films for diagnosis,~or to take and prepare samples or specimens in accordance

of the
valuate
test or
uch as
with a

specification.

A.4 External quality assessment (EQA) programmes
EQA program provided for laboratory medicine examinations) offer a vaiiety of
interlaboratory but—with—broader
application of the schemes described in A.2 and A.3 and illustrated in Figure A.1. Many EQA programmes are
designed to provide insight into the complete path of workflow of the laboratory, and not just the testing
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.

mes, (such as those

camnaricon—cchamaes.
SO pParSo—Stre s

hacad -on—thic teaditional nraficianay, tactina madal
DTS OO Ot ot Ot oo PronSieTy oot g—oaeTr;

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).

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

Determine test items to be
received from participant

Participants agree on
analytes and sample types
for-romparison

PR
case-siay

and its uncertainty

Determine assigned value @

Determine assigned value @
and acceptable range of
results

Distribute questionnaire,
case study or test item to
participants

Distribute specifigations to
participants

Partigipant(s) split
approprigdte sample(s) and
ser|d to others

Distribpte to first participant

Distribute test items to
participants

Receive results and
interpretations from
participants

Receive test items from
participants

Participanfs share results or
send t¢ a coordinator

Have
or sel

articipant return item
d to next participant

Receive results and method
information from
participants

Determine acceptable
criteria for responses and
interpretations

Determine acceptable
criteria for responses

Graph or otherwise
compare [esults in this and
prejjous studies

Revigw participant results
arjd 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-estalplished criteria or
discuss peeds for action

Y

Produycereports and issue

Produce reports and issue

advi ucat

comments

ViSory, eaucat
comments

comments

Produge reports and
records with any agreed

comments

conclusions or actions,
including data and graphs

a8 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

Proficiency test results can appear in many forms, spanning a wide range of data types and underlying
statistical distributions. The statistical methods used to analyse the results need to be appropriate for each

situation, and po are too varied to be specified in this International Standard. ISO 13528 describes pr|

specific meth

as long as they are statistically valid and are fully described to participants. Some of the“meth
ISO 13528, edpecially for homogeneity and stability testing, are modified slightly in the IUPAC?2) T¢

Report “The

laboratories”['§l. These documents also present guidance on design and visual,data analysis.
references maly be consulted for specific types of proficiency testing schemes, e.g. measurement com

schemes for ¢

The methods ¢
to nearly all pr

a) determina
b)

c) evaluation
d) preliminar

With new profi
new forms, ar
procedures. C
agreement im
and proficiency

This annex do

test data. Diffe
listed in the Int

B.2 Determ

B.2.1

calculation of performance statistics,

s for each of the situations discussed below, but also states that other methods may™h

International Harmonized Protocol for the proficiency testing of analytical ch

libration.

iscussed in this annex and in the referenced documents cover the fundamental steps ¢
pficiency testing schemes, i.e.

fion of the assigned value,

of performance, and
y determination of proficiency test item homogeneity and stability.

ciency testing schemes, initial agreement between results is often poor, due to new qué
ificial test items, poor agreement of test or measurement methods, or variable measu
bordinators may have to use raobust indicators of relative performance (such as percentilg
broves. Statistical methods ;may need to be refined once participant agreement has im
testing is well established.

rent methods may be needed to implement the other uses of interlaboratory comparisg
roduction.

ination of the assigned value and its uncertainty

eferred
e used
ods in
ichnical
emistry
Other
barison

bmmon

bstions,
rement
s) until
proved

s not consider statistical methods for analytical studies other than for treatment of proficiency

n data

There are various procedures available for the establishment of assigned values. The most common

procedures are listed below in an order that, in most cases, will result in increasing uncertainty for the
assigned value. These procedures involve the use of:

a)
dilution);
b)
tests);
2) International Union of Pure and Applied Chemistry.
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known values — with results determined by specific proficiency test item formulation (e.g. manufacture or

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

B.2.2 Assigned values should be determined to evaluate participants fairly, yet to encourage agreement
among test or measurement methods. This is accomplished through selection of common comparison groups

and th¢ Use of common assigned values, wherever possible.

B.2.3
and th
Additio

B.2.4

“nomin|
the IUF
expert
as defi
the pe
level o

B.2.5

a)

pr
no

w
to
re
to

If
TH

pe

NOTE
deviatig

B.2.6

Obyvious blunders, such as those with incorrect units, decimal point errors, and results

Procedures for determining the uncertainty of assigned values are discussed in\detai
e |[UPAC International Harmonized Protocol, for each common statistic usedy(as men
hal information on uncertainty is also provided in ISO/IEC Guide 98-3.

Statistical methods for determining the assigned value for qualitative_data (also called °
al” values), or semi-quantitative values (also called “ordinal” values) are not discussed ir
PAC International Harmonized Protocol. In general, these assignédwalues need to be
judgement or manufacture. In some cases, a proficiency testing provider may use a co
hed by agreement of a predetermined maijority percentage of responses (e.g. 80% or m
centage used should be determined based on objectives-for the proficiency testing sd
competence and experience of the participants.

Outliers are statistically treated as described below,

pficiency test item should be removed from~the data set and treated separately. These
t be subject to outlier tests or robust statistical methods.

hen participants' results are used to-determine assigned values, statistical methods sho
minimize the influence of outliers. This can be accomplished with robust statistical
moving outliers prior to calculation. In larger or routine proficiency testing schemes, it m
have automated outlier screens, if justified by objective evidence of effectiveness.

in 1ISO 13528
tioned above).

categorical” or

ISO 13528 or
determined by
hsensus value,
pre). However,
heme and the

for a different
results should

Lld be in place
methods or by
ay be possible

fesults are removed ‘as ‘outliers, they should be removed only for calculation of summary statistics.

ese results shouldstill be evaluated within the proficiency testing scheme and be given f{
rformance evaluation.

ISO 13528 describes a specific robust method for determination of the consensus mead
n, without the need for outlier removal.

Other considerations are outlined below.

he appropriate

n and standard

a)

© 1SO 2010 — Al rights reserved

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.

29


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

ISO/IEC 17043:2010(E)

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
appropriate for the relevant tests and be well understood or traditional within a particular field.

B.3.1.3 CJ)mmonIy used statistics for quantitative results are listed below, in order of increasingdegree of
transformation|of participants' results.

a) The differgnce, D, is calculated using Equation (B.1):

D=(H-X) (B.1)
where

x i$ the participant's result;

X i$ the assigned value.

b) The percent difference, Do, is calculated using Equation (B.2);

(x—X)

Do, = x100 (B-2)

c) The z scolles are calculated using Equation (B.-3):

XX (B.3)
(o2

where & |s the standard deviation for proficiency assessment.
As descrifed in ISO 13528; ‘6~ can be calculated from the following:

— a fitness for purpose goal for performance, as determined by expert judgement or redulatory
mandate (prescribed value);

— an egtimate)from previous rounds of proficiency testing or expectations based on experience (by
perception);

— an estimate 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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