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Å3 sub-clauses:

7.7.1 Monitoring (i.e., quality control activities)

7.7.2 Proficiency testing/ interlaboratory 
comparisons

7.7.3 Analysis of data from monitoring activities
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Requires a procedure

Record data

ωDetect trends

ωApply statistical techniques, where practicable

Review and monitoring

ωMonitoring shall include, where appropriate: a) to k)
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Sub-clause 7.7.1
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Monitoring activities for ensuring validity of results

ωa) use of reference materials or quality control materials;

ωb) use of alternative instrumentation that has been calibrated to 
provide traceable results;

ωc) functional check(s) of measuring and testing equipment;

ωd) use of check or working standards with control charts, where 
applicable;

ωe) intermediate checks on measuring equipment;

ωf) replicate tests or calibrations using the same or different methods;

ωg) retesting or recalibration of retained items;

ωh) correlation of results for different characteristics of an item;

ωi) review of reported results;

ωj) intralaboratory comparisons;

ωk) testing of blind sample(s)
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Monitor 
performance by 

comparison 
with results of 

other 
laboratories

ωProficiency testing (PT)

ωInterlaboratory comparisons (ILCs)

Benefits of participation:

Supplements internal QC activities

Added confidence

Comparison of performance
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P9: ILACPolicyfor Participationin ProficiencyTestingActivities
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Minimum PT activity for labs:

Evidence of satisfactory 
participation prior to gaining 

accreditation

Further and ongoing activity that is 
appropriate to the scope of 

accreditation and consistent with 
the PT participation plan

Χ !ƴŘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ 
the Accreditation Body 
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aƻǎǘ ŎǊǳŎƛŀƭ Ǉƻƛƴǘǎ ƻŦ !.ǎΩ ǊŜǉǳƛǊŜƳŜƴǘǎ
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Reference to the importance of PTs as a tool 
to demonstrate technical competence

Requirements concerning i) the minimum 
level and frequency of participation and ii) 
need for planning participation

How PT participation and performance will 
be reviewed and used during assessments.
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PTParticipationPlan

10

Major 
field/discipline

Previous 
participation

Plan or current 
participation

Status
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Analyse data

ωPredefined 
criteria

Take appropriate 
actions for results 
outside the pre-
defined criteria

ωPrevent 
incorrect 
results from 
being 
reported

Use to correct 
and improve 
laboratory 
activities
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Sub-clause 7.7.3- Recording and Analysing Data
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Uncertainty 
calculations 
and budgets

Spreadsheets, 
logs

LIMS

Graphs, Plots 
and Charts
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Foundations of a Quality Control Programme
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ωBased on day-to-day and item to 
item monitoring of performance

Internal Quality 
Control

ω.ŀǎŜŘ ƻƴ ǘƘŜ ƭŀōƻǊŀǘƻǊƛŜǎ Ω 
performance in interlaboratory 
comparisons and proficiency 
testing programs

External Quality 
Control
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Thesedatacanbe obtainedthrough:
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TRANSFEREvaluation of internally obtained measurement 
ŀǎǎǳǊŀƴŎŜ Řŀǘŀ όŎƻƴǘΩŘύ

16

9ŀŎƘ ƳŜŀǎǳǊŜƳŜƴǘ ǇŀǊŀƳŜǘŜǊ ƛƴ ǘƘŜ ƭŀōƻǊŀǘƻǊȅΩǎ ǎŎƻǇŜ ƻŦ 
activities must be reviewed and analyzed to determine the validity 

of the measurement process.

ωThe standards and the measurement process for each parameter must 
be in a state of statistical control.

ωStatistical control means that the variability of the measurement 
process is known, stable and observed values are adequately close to 
reference values, within the chosen statistical limits.

ωWhen a process is in statistical control and the reference values are 
within suitable limits, we can assume that the reported measurement 
uncertainties are valid.
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Minimizing risks of measurementerrors includesall the following
laboratoryfunctions:

a. Training staff and evaluating effectiveness and proficiency

b. Monitoring the laboratory environment to minimize potential errors or 
excess variation

c. Maintaining suitable equipment (including installation, monitoring, 
approvals, and integrated software)

d. Selecting and calibrating standards

e. Ensuring suitable suppliers for materials and calibrations
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TRANSFEREvaluation of internally obtained measurement 
ŀǎǎǳǊŀƴŎŜ Řŀǘŀ όŎƻƴǘΩŘύ
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Minimizing risks of measurementerrors includesall the following
laboratoryfunctions:

f. Selecting and validating procedures with evaluation of accuracy/bias and 
precision

g. Ensuring proper care and handling of laboratory standards, equipment, 
and items submitted for calibration

h. Accurately and effectively calculating, evaluating, and reporting 
measurement uncertainty

i. Participating in inter- and intra-laboratory comparisons

j. Creating and reviewing calibration certificates to ensure accuracy of 
measurement results and the effective communication of results

k. Controlling data ςinformation management (including software and 
information technology controls).
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Thesedatacanbe obtainedthrough:

a. Evaluation of the calibration history of reference standards, working standards, 
and check standards

b. Evaluation of before/after calibrations within a laboratory to compare and 
evaluate results obtained from an external calibration provider

c. Review of historical calibration data for items calibrated having demonstrated 
stability

d. Comparison of all calibration results and calibration history on control charts for 
working standards and check standards with results from external calibration sources

e. Participation in proficiency testing using the same procedures and handling 
methods used for routine laboratory calibrations

f. Use of externally obtained data from calibrations, PTs, and ILCs in the 
assessment of errors and bias in measurement results

g. Participation in ILCs other than proficiency testing (e.g., for method validation 
or as a training activity)
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Combining Data from Multiple Sources
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ωAny observed problems or changes in 
the measurement results are 
investigated- corrective action taken

ωOngoing monitoring establishes a 
continuous and comprehensive internal 
laboratory measurement assurance 
program

Measurement results 
collected over several 

years may be 
statistically evaluated 
with current results 
being compared to 

results from previous 
years.

Data from internal measurement assurance programs should be 
compared to the results of calibration history assessments, 
interlaboratory comparisons or proficiency tests, and other external 
sources of data
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Objectives to evaluate the entire measurement process, as a system, will consider:
a. Personnel;
b. Facility/accommodations;
c. Procedures and method validation;
d. Equipment; and
e. Standards.
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Analysis of results
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Definition of the criteria against which the 
measurement assurance results are assessed 
and evaluated.

Data from all the measurement assurance 
activities are analysed and monitored to both 
control and improve the laboratory's activities.

When the results of the data analyses from 
monitoring activities are found to be outside the 
ǇǊŜπŘŜŦƛƴŜŘ ŎǊƛǘŜǊƛŀΣ ŀǇǇǊƻǇǊƛŀǘŜ ŀŎǘƛƻƴǎ ŀǊŜ ǘŀƪŜƴ 
to prevent incorrect results from being reported to 
the customer.
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Regular checks of check standards (where possible), in order to ensure the 
reliability of the process of calibration according to the calibration procedures.

An appropriate check standard (or control standard) is incorporated into the 
measurement process and measured at established intervals.

The check standard can be either substituted for, or measured as, the item 
being calibrated.

The results of the check standard measurements are recorded, charted, and 
analysedto establish the measurement capability and to set process control 
and warning limits.

The limits are used to establish process uncertainties and to control future 
measurement performance.



01/12/2020

13

INTERNATIONAL

KNOWLEDGE

TRANSFER

Internal QC- Use of Check Standards- Summary

25

A checkstandardmustbe stableandis normallycomparableto the reference
standardor to the typical item submittedfor calibration, dependingon what
isbeingmonitored(standardsor process).

For lower order calibrations,it shouldsimulatethe laboratory'sreferenceor
workingstandards(to the extent feasible).

It should be calibrated using a better procedure than the one being
monitored to ensurethat the expandeduncertaintyis equalto or better than
the uncertaintyachievablewith the processbeingmonitored.

All check standardsshould be cared for in the same way as reference
standardsto prevent their damageor deterioration.

Lower order check standardsshould be recalibrated at regular intervals,
accordingto theƭŀōƻǊŀǘƻǊȅΩǎpolicyon re-calibrationintervals.
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TRANSFERInternal QC- Use of Check Standards- Summary

ÅControl measurementsof the check standard are graphed on
control charts ( Ӷὼand standard deviation charts) for visual
examinationof processperformanceand are evaluatedagainst
statisticalcontrol limits.

26

Ӷὼcontrol 
chart 

ωMonitors the processwith respectto both the standardand
the variability

ÅA central line is drawn, indicating the mean ( Ӷὼ) of the
measured values and control limits are indicated within
which the results of measurementsare expected to be
randomlydistributed,basedon statisticalconsiderations.

ÅThecontrol limits consistof theάactionέandάwarningέlimits
that represent probabilistic limits for the distribution of
resultsaroundthe centralline.

standard 
deviation 

chart 
Åmonitorsthe short term precisionof the process
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Internal QC- Use of Check Standards- Summary
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The system is in statistical control 
when the individual values are within 
the designated statistical limits.

ωThe statistical information on 
which the control limits are based 
can be used to calculate 
confidence limits for 
measurements made while the 
system is demonstrated to be 
stable and in a state of statistical 
control.

ωThe standard deviation of the 
measurement process may be 
included in uncertainty calculations 

The system is out of control if:

ωvalues are present outside 
established limits for which no 
reasonable and correctable cause 
have been determined and 
corrected

ωunusual trends are observed

ωthe mean exceeds the control 
limits
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Check Standards:

Must represent the standard and/or the items to be calibrated.

Must be stable, and their values should be established with accuracy, since 
they will be used to control the uncertainty in the calibration process

Their reference values and uncertainty must be determined by a higher 
level of calibration than the procedure being monitored, and preferably 

using an independent standard, process, or laboratory competent to work 
at that level

As a minimum, they may be calibrated within the laboratory only if qualified 
to work at the next higher level and using a procedure one level higher 

than the calibration process to be controlled
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Additional Requirements
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Experienced operators

A calculating system for statistical control that 
calculates standard deviations, control limits, F-tests, 
t-tests, root-sum-of-the-squares (RSS), and creates 
control charts
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Check Standards- Terms used in Control Charts 

Åbias - expressesthe difference between the mean value of the
measuredquantity andtheάƪƴƻǿƴϦvalue(the result of the most
recentcalibration).

Åshort-term variability- often referred to by the term repeatability
and expressesthe ability of the device/systemto produceunder
clearly defined measuring conditions the same measurement
result.

V Repeatabilityis determined by the standard deviation of a
seriesof repeatedmeasurements.

V Thisstandarddeviation is a measureof the variability of the
measurementprocessovera short periodof time, usuallythe
time necessaryto completeone calibrationusinga particular
sequenceof measurementscalled a statistical design. It is

calledthe "within standarddeviationέsw.
31

INTERNATIONAL

KNOWLEDGE

TRANSFER

Check Standards- Terms used in Control Charts 

Ålong-term variability - associated with changes in existing
environmental conditions of the laboratory or in the
measurementperformance.

VOften referred to by the term reproducibility and expresses
the ability of a process to produce under non-identical
measurementconditionsthe sameresult.

V It is also referred to as a "between" standarddeviation,sb,
meaningbetweencalibrations,andis attributed to changesin
the calibration process from day-to-day (environmental
changesthat are not accountedfor by modelling,changesin
artifact alignment relative to the standard , and other
fluctuations that are not reflected in the within standard
deviation.

32
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Check Standards- Terms used in Control Charts 

ÅTotal standard deviation- includes both the "within" and
"between"componentsof variability

V It reflectsboth the short-term andlong-term randomerrors
that affect the measurementprocess.

33
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Å QC is used for defining, measuring,analysing,improving, and
controlling the measurement process and uncertainty as the
calibration is performed through the use of suitable check
standards.

Å Theuncertaintyincludeseffectsof the measurementinstrument,
the operator, the procedure,the standards,and the environment
overtime.

Å Eachprocessismodelledto determineandcontrol:

V 1) the measurementprocess;

V 2) the calibrationandcheckstandards; or

V 3) a balanceof both the processandthe standards.

34
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Å Theobjectiveswill establishthe valueof the checkstandard,the
check standard measurement procedure, and influence the
frequencyof controlmeasurementsof the checkstandard.

Å Objectivesmaybe:

V 1) Determinethe standarddeviationof the process(sp);

V 2) Determinethe expandeduncertainty,U;

V 3) Measurethe valueof the calibrationstandarduncertainty
(us).

Themodel mayallow anyone objectiveor a combinationof the
objectivesto be established

35
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Å Thecheckstandardis selectedto evaluatethe standarddeviation
of the process,sp, other processuncertainties,uo, and possible
bias,ud of the process.

Å Initial measurementsfor the checkstandardshouldbe performed
immediatelyafter calibratingthe referenceor working standards
andafter the servicingof the measurementinstrument.

36

Symbol Description
Sc Controlmeasurementof checkstandard
Scs Acceptedvalueof checkstandard
U ExpandedUncertainty(of the process)
uc Combinedstandarduncertainty
us Standarduncertaintyof the standard
uo Standarduncertaintyof other factors
ud Standarduncertaintyof differences
sp Standarddeviationof the process
k Coveragefactor
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ÅToestablisha new control chart,a minimumof 12 or more, independent
measurementsof the checkstandardshouldbe made,usingthe same
standards,equipment,procedure,and under the sameconditionsthat
will beusedto makeroutine measurements.

ÅA calibration is defined as the result of replicate measurementsas
required by the respectiveSOP(i.e., a complete test consistsof the
numberof runsspecifiedin the SOP).

ÅNotwo measurementsmaybemadeon the sameday.

ÅThe time of day should be varied as would be typical during routine
laboratory operations. This is necessaryto estimate the long-term
standard deviation to the extent feasible. To make statistically valid
decisionsor calculateuncertaintiesbasedon this data, 25 to 30 points
arenecessary.

37
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Check Standards- Obtain Initial Measurements to 
Establish Control Charts 

a) A databaseis created. Thisdatabaseis the statisticalpopulation
from which the quality parametersof the measuringprocess
(bias, long and short-term variability) can be identified and
quantified.

b) Using statistical criteria, the compatibility of the latest
measurementswith the defined quality parameters of the
processisexamined( processmonitoring)

Å Thequality parametersare adjustedat regularintervals(every12
measurements) to reflect the most recentstateof the measuring
processes.
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