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To support NRLs for capacity building in regional and local laboratories for EQA’s on 
Salmonella and Campylobacter isolates

How to plan an External Quality Assessment (EQA)
• Give an overview of what is required when setting up an EQA, i.e.:

– planning of activities, 
– launching activities, and 
– documenting that activities have been performed

Feel free to bring forward any input, questions, and suggestions – in the chat or orally 

Aim of today’s webinar
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An Interlaboratory comparison programme:
External quality assessment (EQA) programme or proficiency testing (PT) programme
i.e.: 
A system for objectively checking the laboratory’s performance using an external agency or 
facility

EQA programmes: 
Typically designed to cover the full workflow of the laboratory.
The testing and reporting of test result may be extended with interpretation of results.
Aims to provide education to participants and promote quality improvement

In short

See also ‘Johnson and Cabuang; Proficiency testing and ring trials’: 
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The laboratory may apply a number of tools to ensure that the produced 
results are valid and reliable, among others:
- Method controls
- Functional checks of equipment
- Replicate testing
- …
- Participation in proficiency testing

Also, EQA’s:
- Provides early warning for systemic problems
- Provides objective evidence of testing quality
- May identify areas that need improvement
- May identify training needs
- Is a tool for the accreditation body (ISO 15189 / ISO 17025)
- Provides knowledge for laboratories and organizer

Why EQAs? 
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EQA provider
Participant

Define EQA

Register participants

Select test material

Determine assigned 
values

Arrange shipment 

Define how to receive 
submitted results

Analyse results 

Provide evaluation
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Evaluation 
report

PT report 
(summary)

EQA provider
Participant

Analyze

Results
and method
information

Determine assigned 
values

Protocol and results 
submission 
guidelines

Individual
evaluation

Evaluation 
(summary)

Corrective Actions
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Pure cultures of microorganisms (DNA and/or sequences)
– Salmonella
– Campylobacter

Methods for ID

Methods for phenotypic antimicrobial susceptibility testing (AST) 
– Broth microdilution
– Disk diffusion
– Whole genome sequencing

EQA test material



DTUDate Title

EQA providers must
- Have competence to conduct interlaboratory comparisons (e.g. has ISO 15189 or 

ISO/IEC 17025 accreditation to demonstrate competence)
- Have (access to) expertise with the particular type of proficiency test items

- Handling
- Analysis (wet-lab)
- Data analysis

Technical requirements of the laboratory
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EQA providers’ personnel must
- Have necessary authority, resources and technical competences to perform their 

duties

Technical requirements of personnel
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EQA providers’ personnel must
- Have necessary authority, resources and technical competences to perform their 

duties
And document this, e.g. individually:

Technical requirements of personnel
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EQA providers’ personnel must
- Have necessary authority, resources and technical competences to perform their 

duties
And document this, e.g. as a group:

Technical requirements of personnel
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Facilities and equipment must be in place for 
- Handling EQA items
- Producing EQA items
- Testing
- Storage
- Packing
- Despatch
- Data processing
- Communications
- Retrieval of materials and records

- Document when necessary:

Technical requirements – facilities, equipment

For equipment, consider the same principles as for ISO 15189 and ISO 17025
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• Plan
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values

Design of an EQA scheme
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Design of an EQA scheme - plan
• Plan
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values
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Design of an EQA scheme - plan
• Plan
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values
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Example, checklist
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Design of an EQA scheme - plan

24

Planning includes having an overview (written/document, where relevant) of:
- Who is the provider (institution)
- Who is the coordinator (person)
- Activities subcontracted?
- Criteria to meet for participation
- Number and type of expected participants in the EQA
- Information on what the participants are to identify
- Reasonable precautions to prevent collusion/falsification of results

Laboratory 1 Laboratory 2

No discussion 
between labs! 
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Design of an EQA scheme - plan

25

Planning includes having an overview (written/document, where relevant) of:
- Who is the provider (institution)
- Who is the coordinator (person)
- Activities subcontracted?
- Criteria to meet for participation
- Number and type of expected participants in the EQA
- Information on what the participants are to identify
- Reasonable precautions to prevent collusion/falsification of results
- Origin of assigned values
- Criteria for the evaluation of the performance
- To which extent will the results and conclusions be made public?
- What will be done in case of lost of damaged EQA test items
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For a new EQA to be setup, consider detailing and 
documenting the plan

Suggestion for setup developed by the OHEJP CARE 
project:
‘D 1.3.2 SOPs for specific WGS proficiency testing 
distributions’ 
(available via: 
https://zenodo.org/record/7467902#.Y8F8Z3bMKUl)

26

Design of an EQA scheme - plan

https://zenodo.org/record/7467902#.Y8F8Z3bMKUl
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Design of an EQA scheme – EQA test items
• Plan
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values

27

For the selected EQA test items:

Metadata for the archives

Material transfer agreements?
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Design of an EQA scheme – EQA test items
• Plan
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values
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Batch control of media
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Design of an EQA scheme – EQA test items
• Plan
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values
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Consider – should provider’s own personnel 
participate in the EQA?

If so, consider making colleagues participating 
sign that they ‘solemnly declare’ they will not 
look for data/info from the preparatory work
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Design of an EQA scheme – homogeneity and stability
• Plan
• Prepare EQA test items
• Perform homogeneity and stability tests 
• Consider statistical design
• Determine assigned values

30

Participants must receive comparable EQA test items, i.e.:

• Establish criteria for suitable homogeneity and stability 
tests - which extent is required?

• Homogeniety tests (viability/purity)

• Stability tests

• Document!
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Design of an EQA scheme – statistical design
• Plan 
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values

31



DTUDate Title

Design of an EQA scheme – assigned values
• Plan 
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values
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Example:
- Select candidate bacterial isolates
- For these:

• Previous test results?
• In-house test
• In-house re-testing
• Verification of results at external laboratory
• Select test isolates
• Prepare test isolates for shipping
• After production of the test strains, confirm 

results (and perform homogeneity test) 
=> document!
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Design of an EQA scheme – assigned values
• Plan 
• Prepare EQA test items
• Perform homogeneity and stability tests
• Consider statistical design
• Determine assigned values

33

Or:
- Consensus value as the assigned value

=> document!
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• Instructions for participants
• EQA test items handling and storage
• Packaging, labelling and distribution of EQA test items

Operation of an EQA scheme
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Give detailed documented instructions to all participants, including
• Conditions of storage of EQA test items
• Methods to apply for the testing
• Timing of the testing
• Any appropriate instructions on handling the EQA test items (e.g. biosafety issues)
• Specific and detailed instructions on how to record and report test results
• Deadline for submitting results
• Contact details for the EQA provider

Operation of an EQA scheme



DTUDate Title

Give detailed documented instructions to all participants, including
• Conditions of storage of EQA test items
• Methods to apply for the testing
• Timing of the testing
• Any appropriate instructions on handling the EQA test items (e.g. biosafety issues)
• Specific and detailed instructions on how to record and report test results
• Deadline for submitting results
• Contact details for the EQA provider

Operation of an EQA scheme

Normally test method of the participants’ choice, which 
should be consistent with their routine procedure – if so, 
take steps to assess participants’ results based on the 
relevant methods.

Though, instructions may be given to use a specified 
method.
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Consider how to receive results
Consider which data processing equipment and software to use
Ensure that computer system maintenance includes a back-up process and system 
recovery plan
Record and analyse results received from participants by appropriate methods
• Procedures to check 

- The validity of data entry
- Data transfer
- Reporting

• Consider how to identify and handle potential outliers
- Robust statistical method?!

Data analysis and evaluation
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Everything does not always go according to plan…

EQA providers need to be able to identify and manage EQA items that have been 
distributed and are subsequently found to be unsuitable for performance evaluation, 
e.g. because of inhomogeneity, instability, damage or contamination

⇒ Experience with time
⇒ Case by case approach typically necessary

Data analysis and evaluation
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Use valid methods for evaluation
- Describe the basis of the evaluation

- Where appropriate for the purpose of the EQA, provide expert comments on the 
participants’ performance with regard to e.g.:
- Overall performance
- Variation within and between participants
- Variation between methods
- Possible sources of errors
- Suggestions for improving performance
- Advice and educational feedback
- Conclusion

Data analysis and evaluation
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Let an EQA report be clear and comprehensive and include data covering the results of all 
participants, together with an indication of the performance of individual participants

Let the report include
- Procedures used to establish assigned values
- Comments on participants performance by EQA provider (and technical advisors, if any)
- Comments or recommendations based on the outcomes of the EQA round 

EQA report

E.g.: Report in review with 
technical advisors before 
finally publishing the report
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Detailed information must be available about the EQA, i.e. on:
- the scope
- fees 
- eligibility criteria for participation
- confidentiality arrangements
- how to apply/register

‘Black-on-white’ is preferred, i.e.: 
Email, website, hard copy letters, submission database
Less recommendable, maybe: ftp-folder, phone

Communication with participants
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Example:

Communication with participants – prenotification
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Communication with participants – website
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Good idea to also follow 
up confirm this 
information by email!

Communication with participants – hard copy letters
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Communication with participants – webtool



DTUDate Title

Communicate to participants that they may appeal against the evaluation of their 
performance in a EQA scheme.

Example:

Communication with participants – appeal
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Communication with participants – certificate
If issuing a ‘statement of participation or 
performance’, make these contain sufficient 
information to not be misleading

Example:

47
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The identity of participants in an EQA scheme shall be confidential and known only to 
persons involved in the operation of the EQA scheme, unless the participant waives 
confidentiality.
All information supplied by a participant to the EQA provider shall be treated as confidential.
NOTE: Participants may choose to waive confidentiality with in the EQA scheme for the 
purpose of discussion and mutual assistance, e.g. to improve performance.
If an interested party requires the EQA results to be directly provided by the EQA provider, 
the participants must be told in advance of participation.

Confidentiality
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Have a procedure for the resolution of complaints and appeals received from participants. 
Maintain records for all complaints, appeals, investigations and corrective actions taken by 
the EQA provider.

Complaints and appeals
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Follow a system to handle non-conforming work e.g. related to: 
• participant complaints 
• internal or external audits
• QC
• preparation of EQA test material items
• homogeneity and stability tests
• data analysis
• instructions to participants
• materials handling
• storage

Control of nonconforming work
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Aim to continually improve the EQA’s, e.g. based on audit results, analysis of data, 
corrective and preventive actions and management review.

Or based on reports and comments from the participants.
Consider official participant feedback. 

Improvement of the EQA
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Depending on the setup of the provided EQA, potentially: 

• Participating laboratories are responsible for self evaluation, i.e. for follow-up on any 
deviating results

• Follow-up samples may be requested
• Participants may contact the organizer for discussions

Follow-up on an EQA
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EQA’s will not detect all problems in the laboratory!

Problems with the pre- and post examination procedures may not be detected!

Limitations with an EQA
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• Provides external evaluation of laboratories
- Analytical competence, usage of methods, documentation
- Comparison among different test sites

• Provides early warning for systemic problems
• Provides objective evidence of testing quality
• May identify areas that need improvement
• May identify training needs
• Is a tool for the accreditation body (ISO 15189 / ISO 17025)
• Provides knowledge for laboratories and organizer

Why EQA’s?
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Questions? Comments?

Thanks for your attention!

55

Ref.: – and further information, see: www.who.int/ihr/training/laboratory_quality/en/
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