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Foreword 

Eurachem Reports provide summaries of work conducted by Eurachem Working Groups or others on behalf 
of the Eurachem Executive. Eurachem reports are issued for information only and do not constitute guidance 
or statements of policy. 

This report summarises activities and responses received in a survey undertaken in support of the Eurachem 
Proficiency Testing Working Group (PTWG). The survey aimed to gather information about the performance 
evaluation of non-quantitative proficiency testing (PT) with a view to providing improved guidance on the 
topic, and support potential harmonisation of approaches. 
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1 Introduction 

The paper by Tiikkainen et al. [1] regarding the importance of laboratory performance evaluation in qualitative 
and interpretative proficiency testing (PT) ) and External Quality Assessment (EQA) was published in 2022, 
following initial work by the Eurachem PTWG. Tiikkainen et al. [1] outline the key findings of the initial 
survey conducted in 2014 [2] and a literature review performed in 2020 on the statistical techniques used for 
the performance evaluation of qualitative and interpretative PT/EQA. Both the survey results and the literature 
review indicated that, despite the majority of scoring systems being based on simple “yes/no” or 
“absence/presence” responses, various types of performance evaluation criteria are employed for qualitative 
and interpretative PT/EQA schemes.  

2  Investigative Process 

In response to the findings presented in Tiikkainen et al. [1], the Eurachem PTWG decided to conduct further 
investigation. A Task Force was established, comprising (i) members from the Eurachem PTWG and (ii) 
external experts invited to join. The Task Force was tasked with developing a new survey on non-quantitative 
PT (i.e., the set of qualitative and interpretative PTs) to delve deeper into the issues highlighted in the 
aforementioned paper. 

Multiple on-line meetings were held to discuss and finalise a comprehensive list of questions. The draft list 
was presented to the PTWG for feedback, comments, and eventual approval. 

The final version of the survey (Annex 1) included questions pertaining to the following areas: 

 Type of non-quantitative PT;  

 Field of application; 

 Methods used to define the assigned value (according to Annex B of ISO/IEC 17043 [3]); 

 Methods employed for performance evaluation (according to Tiikkainen et al. [1]); 

 Information regarding accreditation status. 

3  Survey implementation 

The survey was developed through the joint work of the Task Force, the Eurachem PTWG and the Observatory 
Office of the Istituto Zooprofilattico Sperimentale delle Venezie (IZSVe, a public veterinarian institute from 
Italy). The IZSVe Survey instrument, a web application based on the LimeSurvey Open Source Software [4], 
was utilised to ensure a user-friendly interface and efficient data collection process. The online questionnaire 
was organised into multiple sections, each referring to a type of PT/EQA scheme, enabling the creation of a 
tailored digital version based on the PT/EQA schemes used by individual respondents.  

The survey was formally announced and launched during the 10th Eurachem PT workshop held in Windsor, 
UK during September 2023, with an initial submission deadline set for December 2023 (Annex 2). However, 
due to the limited response, the deadline was further extended until January 31, 2024. The dataset containing 
the survey data was downloaded in Excel format and subsequently made available to the Eurachem PTWG 
for the analysis. 

The initial review of the survey results was presented at the Eurachem PTWG meeting in Alicante in March 
2024 (Annex 3). This report summarises the key findings and outcomes of the project. The software R version 
4.2.3 [5] was used for the result visualisation along with the “ggplot2” [6] and “VennDiagram” [7] packages 
for creating the bar-plots and the Euler-Venn diagram, respectively. 
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4 Main results 

The survey included 124 responses, of which 34 were deleted (due to incomplete, nonsensical or duplicated 
replies). The remaining 90 acceptable records were analysed for the summary results. Among these, 76 
pertained to non-quantitative PT, while 14 concerned quantitative PT. Focusing specifically on non-
quantitative PT, 67 distinct PT providers participated in the survey. The majority of these PT providers were 
European, followed by American. Within Europe, France and Italy emerged as the most represented countries.  

 

Type of non-quantitative PT 

The answer type required from a PT provider defines the type of PT. In non-quantitative PT, the results can 
be binary, based on two possible outcomes (e.g. positive/negative, presence/absent); categorical, with more 
than two possible outcomes (e.g. blood group determination: A, B, AB); ordinal, with ordered outcomes, 
grades or rankings, or sensory evaluations (e.g. determination of cancer stage: I, II, III, IV, chemical reaction 
of type 1+, 2+, 3+); or interpretative, where no measurement is involved but a judgement within the 
participant’s competence (e.g interpretation of an X-ray image by a clinician), as shown in Annex 1. 

In the survey, the most prevalent type of non-quantitative PT was “binary”, followed by “ordinal”, 
“interpretative” and “categorical”. Considering the possibility of multiple choice (with PT providers offering 
more than one type of non-quantitative PT), the most frequently encountered combinations were binary-
categorical, binary-interpretative and binary-interpretative- categorical- ordinal (Figure 1). 

Figure 1: Euler-Venn diagram showing the combination of non-quantitative PT offered. 

  

 

Field of application 

The following fields were considered in the survey (Annex 1): analytical chemistry (agriculture, cosmetics, 
food & feed, veterinary, water), biology or pharmacology, clinical (chemistry/immunochemistry, cytology, 
haematology, pathology), electrotechnics/electronics, environment (air, soil, water), material or mechanical 
testing, microbiology (agriculture, clinical, consumer, cosmetics, food & feed, products, surface, veterinary, 
water), molecular biology (clinical, food & feed, veterinary), occupational safety, sampling, sensory testing, 
and veterinary (chemistry/immunochemistry, cytology, haematology, pathology). 

The Clinical field had the highest number of non-quantitative PT offers, followed by microbiology, analytical 
chemistry, molecular and environmental. Analysing the distribution of fields by PT type, the clinical field 
dominated as the most represented field for each non-quantitative PT type, followed by microbiology for 
binary, categorical and interpretative PT and analytical chemistry for ordinal qualitative PT. (Figure 2).  
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Figure 2: Bar-plot showing the fields distribution by non-quantitative PT. 

 

 

Methods used to define the assigned value 

The list of methods used to define the assigned value was derived from ISO/IEC 17043. The survey showed 
that the assigned value for PT type varied.  Expert judgement was employed for interpretative and categorical 
qualitative PT, knowledge of the origin or production for binary PT, and mode or median for ordinal qualitative 
PT. Expert judgement served as the second method for deriving the assigned value for binary and ordinal PT, 
while knowledge of the origin or production was the second method for categorical and interpretative PT 
(Figure 3). 

 

Methods employed for performance evaluation. 

The following methods for the performance evaluation have been identified by Tiikkainen et al. [1]:  

- Basic judgement [8,9]; 
- Score judgement [9]; 
- Hit score [10]; 
- Results categorization [11,12]; 
- Quantitative score, such as a-score [13]; 
- Agreement with expected results [14]; 
- Score by using the Maximum likelihood method [10,15,16]; 
- ORDANOVA: Equivalence of results from different laboratories, one factor [17]; and  
- CATANOVA Equivalence of results from different laboratories and technicians: two factors [18]. 
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Figure 3: Bar-plot showing the distribution of methods to derive the assigned value by non-quantitative PT. 

 

 

The survey results indicated that the predominant methods to provide the performance evaluation by PT type 
were the basic judgment for all qualitative PT types. Score judgement was the second most common choice 
for categorical and interpretative PT. For ordinal PT, score judgement and a-score [13] were the second most 
common choice, whereas for binary, it is the agreement with the results (Figure 4). 
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Figure 4: Bar-plot showing the distribution of the performance evaluation methods by non-quantitative PT. 
 

 
 

Information regarding accreditation status. 

Analysing information regarding the number of PTs offered by each provider and the number of those 
accredited, it was observed that overall, more than 50 % of the PTs were accredited. Particularly, in case of 
binary qualitative PT, the percentage increased to 70 %. Conversely, the lowest percentage of accredited PTs 
corresponded to interpretative PT. 
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5 Conclusion  

In conclusion, the survey conducted by the Eurachem PTWG yielded valuable insights into non-quantitative 
PT. The comprehensive approach adopted in designing and executing the survey provided a robust foundation 
for further analysis and action. Moving forward, the next deliverables include (i) a letter in Accreditation and 
Quality Assurance presenting the outcome of this survey, and (ii) a draft guidance document explaining 
statistical evaluation of qualitative PTs, similar to ISO 13528:2022 [19] for quantitative PT, which could 
provide input into the next revision of ISO 13528. 
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Annex 1 - Survey on non-quantitative PT 
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Annex 2 - Poster on non-quantitative PT  
presented at the Eurachem 10th PT Workshop in Windsor, UK 
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Annex 3 - Presentation of survey results  
to the Eurachem PT working group, Alicante  
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