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Context-Driven Use of Automatic Tools in Medical 
Ontology Design: A Case Study in Allergology

Marcin Trzmielewski*

Abstract: The aim of this paper is to show a context-driven use of automatic tools for medical 
ontology design. Following an analysis of the limitations of the content-driven and quanti-
tative approaches currently used by knowledge organization specialists, we propose a con-
textualized and qualitative approach. This approach enables the definition of user-oriented 
resources and criteria for conducting semi-automatic terminology extraction and annotation 
tasks, ultimately supporting the development of a useful allergology ontology. At the same 
time, it reveals a paradox: although automatic tools are intended to reduce time-consuming 
processes, qualitative methods require considerable time and effort to collect and analyze 
contextual data.

Keywords: Medical Ontologies, Terminology Extraction, Document Annotation, Document 
Indexing, Contextualized Approach.

1.  Introduction

Due to the evolution of documentary environments and the information 
practices of actors in health, the use of automatic tools to design medical 
knowledge organization systems (MKOSs) appears to be a necessity. In nu-
merous cases, automatic processes are content-driven, which can be reductive 
when developing systems intended to anticipate the needs of future users 
and effectively support their activities. Therefore, our aim is to show a con-
text-driven use of extraction and annotation tools for processing allergology 
documentation, as part of the ontology design process for the Allergy Unit 
of Montpellier University Hospital. Our previous work has shown that the 
conceptualization and terminology of existing MKOSs in this domain – The 
Allergy Ontology, The Allergy Information Ontology for Enlightening Peo-
ple, The AllergyIntolerance, and The Allergy Detector II – do not adequately 

*  Laboratoire d’Etudes et de Recherches Appliquées en Sciences Sociales (LERASS), Uni-
versité de Montpellier Paul-Valéry, France. marcin.trzmielewski@univ-montp3.fr. ORCID: 
0000-0001-7436-2846.
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represent the reality and knowledge of allergology, nor are they sufficiently 
adapted to the daily practices of specialists (Trzmielewski 2023; 2024). Thus, 
the need to design a new MKOS has become evident.

The present article focuses on the use of automatic tools in the design of 
MKOSs, discussing current methods and their limitations, as well as the theo-
retical and methodological approaches applied in the design of the ALLERGI-
DOC Ontology. It also presents the results of our study. Finally, we discuss the 
contributions and limitations of the proposed approach and offer perspectives 
for the representation and organization of allergology knowledge.

2.  The use of automatic tools in the design of medical knowledge 
organization systems

Following the integration of information and communication technologies 
into various professional and everyday-life social contexts, both human infor-
mation interactions and health-related documentation have grown increas-
ingly complex (Trzmielewski 2023). Consequently, information specialists 
must consider how to design MKOSs capable of representing and organizing 
vast and heterogeneous bodies of knowledge, while simultaneously support-
ing diverse information practices across multiple contexts and user groups 
(Trzmielewski 2024). Although intellectual techniques such as interviews, sur-
veys, thematic analysis, user-oriented approaches, and concept theory-based 
analyses are widely employed for this purpose (Almeida and Farinelli 2017; 
Iyer and Raghavan 2018; Oh et al. 2015; Raghavan and Sajana 2010), the 
abundance and heterogeneity of the available data have led to the consider-
ation of automated techniques – especially in ontology design – aimed at min-
imizing tedious, repetitive, time-consuming, and costly tasks (Hassan 2017; 
Richard 2017; Toro et al. 2024). For these reasons, over the past three decades, 
natural language processing, text mining, and machine learning have been 
employed to extract, compare, map, and structure medical terminology – i.e., 
candidate and validated terms and definitions – from large textual corpora, as 
well to match terms with corresponding words and definitions (Baneyx and 
Charlet 2006; Choi 2016; Lopes et al. 2009; Muresan and Klavans 2013; So-
ergel et al. 2004; Tapi Nzali et al. 2018). More recently, large language models 
and retrieval-augmented generation techniques have begun to be integrated 
into medical ontology editing tasks, including relationship prediction, term 
definition generation, and the formulation of logical and conceptual defini-
tions (Liu et al. 2024; Toro et al. 2024).

However, the use of automatic tools is frequently associated with ontolog-
ical (empirical) (Tennis 2012) and literary warrant (Barité 2018) approaches 
to knowledge organization and representation. These approaches typically in-
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volve the design of MKOSs under laboratory conditions and methods, often 
based on limited samples that are not drawn from the actual document col-
lections managed by identified organizations and intended to be organized 
and sought by intended users (Trzmielewski 2024). It also tends to focus on 
testing only the internal structure of the developed systems. These methods 
tend to simplify reality and overlook the human and socio-organizational as-
pects related to the use of documentation resources and info-communication 
tools in concrete situations of use. Designers provide a set of a priori, con-
tent-related quantitative assessment criteria, such as the relevance of extract-
ed terms – measured by frequency, inverse document frequency (IDF), and 
C-value – or the performance of MKOSs in accomplishing document process-
ing tasks, evaluated through recall and precision scores (Baneyx and Charlet 
2006; Lopes et al. 2009; Tang et al. 2017; Tapi Nzali et al. 2018). Even though 
specialists still involve domain experts – most often physicians – and informa-
tion professionals to validate certain content-related aspects of terminology 
and conceptualization (through consensus and quality assessments), potential 
and end users are consistently not included in this process, largely due to the 
assumption that they lack the necessary informational competencies (Baneyx 
and Charlet 2006; Tapi Nzali et al. 2018; Toro et al. 2024). As a result, little 
is known about their needs, and their criteria of usefulness are not taken into 
consideration.

Current practices appear to be reductive, and the use of automatic tools 
should be aligned with epistemological approaches to knowledge organization 
(Tennis 2012), as well as with qualitative methodology (Cisek 2013). Accord-
ingly, a contextual and qualitative approach was adopted for the design of the 
ALLERGIDOC Ontology discussed in this paper. Instead of relying on a pri-
ori, content-driven quantitative indicators, we aimed to inductively identify 
criteria that were “external to the corpus” to propose representations that are 
both meaningful and useful to the actors involved (Clavier 2010, 111; Tennis 
2012). However, such criteria are not available in advance. It was therefore 
necessary to actively explore the contextual environment and interact with the 
actors to find relevant external elements, to perform what Tennis (2012, §64) 
refers to as the “right action” – in this case, applying automatic techniques 
appropriately within the ontology design process. We therefore hypothesized 
that a contextual approach can assist knowledge organization specialists in 
identifying relevant criteria for the effective use of automatic tools in the de-
velopment of MKOSs.
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3.  Theoretical and methodological framework

3.1.  Production of contextual resources

We developed a utility-based contextualized approach (Trzmielewski 2024) 
by analyzing and actively participating in the interactions between allergy pro-
fessionals and their informational and socio-organizational environments. This 
approach relied on three main components: (1) the analysis of the context of 
use of allergy knowledge, conducted through the study of the informational 
practices of allergy professionals who seek, produce, and mobilize knowledge 
in their domain; (2) the automatic analysis of a document corpus regularly 
used by these professionals in their daily activities; and (3) our involvement as 
a designer in interactions with actors, identified and considered both as experts 
and final users. We did not apprehend context as a reality out there, waiting to 
be analyzed and fully described, but rather as a theoretical and empirical con-
struct shaped by the researcher’s specific purpose in interaction with scientific 
object (Mucchielli and Noy 2005; Talja et al. 1999). Our aim was to produce 
contextual resources and criteria that would contribute to the development of 
a useful ontology to effectively support the work and information activities of 
allergy professionals. To this end, we sought to identify and construct criteria 
of usefulness by capturing the value of use that professionals assign to the on-
tology tool and related actions, through their interpretation and use (Mayère 
1997; Simonnot 2002), as well as through our engagement with these actors, 
involving their interaction with the constructed ontology within the context 
of their practice. This approach aligns with human-centered design principles, 
which advocate for involving end users as the most qualified actors to assess 
and appropriate the developed systems, and for grounding the design process 
in the context of use – considered as a «combination of users, goals and tasks, 
resources, and environment» – rather than in technical or technological possi-
bilities (ISO 2019, 3.1).

We began by studying the information practices of professionals working 
in the unit, as previously described in Trzmielewski (2024) and illustrated in 
Figure 1. We conducted 16 participant observations and 20 interviews with 
supervising and apprentice doctors, researchers, clinical study coordinators, 
nurses, childcare workers, and secretaries. This led to the construction of an 
informational corpus composed of observation reports and interview tran-
scripts. We used this corpus to extract candidate terms and create allergy us-
er-oriented facets, which were subsequently discussed and tested during val-
idation meetings with professionals to assess their usefulness for document 
indexing and searching of allergy professionals’ information targets.

The informational corpus also helped us to identify the documents used 
daily by professionals, which enabled the development of a documentary cor-
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pus containing 4,363 documents (608,910 words). All documents were less 
than three years old, reflecting the professionals’ preference for recent docu-
mentation, and were entirely written in French – the working language of the 
unit. This documentary corpus was divided into three subcorpora – scientific1, 
generalist2, and clinical3 – and analyzed using automatic tools. Our goal was to 
extract allergy-related terminology as well as to evaluate the ALLERGIDOC 
Ontology as a tool supporting document processing tasks.

Figure 1. Process of producing contextual resources.

3.2.  Ethical and legal obligations

The clinical and generalist documents from our corpus contained sensi-
ble data on people health condition, as well as personal data such as name, 
surname, age, sex, etc. We had to carry out few steps to use these data ac-
cording to the French Information Technology and Liberties Law (Présidence 
de la République Française 1978) and the European General Data Protection 
Regulation (European Parliament, and Council of the European Union 2016, 
arts. 14-20). The collection of generalist data was approved by the university 
hospital’s ethics committee and registered on ClinicalTrials.gov and the French 

1  The scientific subcorpus was composed of 864 titles and 761 scientific articles abstracts 
from the Revue Française d’Allergologie journal. As shown by the analysis of information prac-
tices, titles and abstracts are useful to professionals for representing and understanding the 
subject of documents (Trzmielewski 2023).
2  The generalist subcorpus contained 403 titles of threads and 2,175 messages from Doctis-
simo generalist online health forum.
3  The clinical subcorpus included 70 clinical activity documents, including models of stan-
dardized protocols, medical reports, standardized questionnaires, check and patients lists, 89 
anonymized medical reports, and 1 text document containing terms used in a document 
management system to categorize documents.
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Health Data Hub. Considering this legislation, all personal data that appeared 
in clinical documents had to be erased. Although we erased personal data, 
we collected sensitive data, particularly related to individuals’ health. Even 
though sensitive data are considered as a special category of personal data, 
the public interest inherent in our research justified their use (Cnil 2023). 
Moreover, the data were not collected directly from the individuals concerned, 
but rather secondarily. In this context, according to the French and European 
Law, we were required to inform Doctissimo (Doctissimo 2025) users, as well 
as Allergy Unit patients about the purpose of the data processing, the types 
of personal data collected, and the conditions of data storage. We were also 
obligated to guarantee their rights to rectification, erasure, etc., and to explain 
how to exercise them.

Doctissimo, the source of the collected generalist documents, is a public 
forum that does not require prior registration to access discussion threads. 
The content is clearly made public, and we are therefore authorized to reuse 
it for our research (Cnil 2023). Following the advice of a hospital method-
ologist and in accordance with the various legislative frameworks previously 
mentioned, we collectively informed forum users about our study. We posted 
a message on the first discussion thread in the “Allergies and Eczéma” section, 
titled Modération sur Doctissimo, which is the most visible thread in this forum 
category. On the forum, user profiles had already been anonymized, and all 
personal data had been removed by administrators in compliance with data 
protection regulations. Account names were pseudonymized, i.e., replaced by 
automatically generated alphanumeric strings, such as “sev93ydy”. We did not 
collect any data on names, first names, pseudonyms, age, phone numbers, and 
email addresses that may have appeared in the message content.

Regarding the clinical corpus, to prevent the identification of individuals in 
medical records, a supervising doctor who assisted us with data collection re-
moved the names of physicians and patients, hospital identification numbers, 
date of birth and consultation, as well as sex and geographical location-related 
data. He also used a tool available at the hospital to send individual notifica-
tions to patients whose data were included in the collection. No objections 
were received in response. At our end, we anonymized the documents sourced 
from document management systems used in the unit by removing the names 
of physicians, phone numbers, and email addresses.

The data, prepared accordingly, were securely stored on a university server 
at the University of Montpellier Paul-Valéry.

3.3.  Use of semi-automatic tools

To collect data relevant to ontology design, we used the terminology ex-
tractor TermoStat Web 3.0 (Drouin n.d.) and the text annotation tool Anno-
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tator (Whetzel et al. 2011) to process documents from the documentary cor-
pus. TermoStat is an automatic term acquisition tool developed and hosted at 
the University of Montreal. Its mechanism uses a method based on contrasting 
specialized and non-specialized textual corpora, combined with text tagging, 
character string extraction rules, and weighting and selection scores – such as 
frequency, specificity, log-likelihood, and weirdness – to identify terms (Drou-
in 2010). The tool takes a text as input and outputs a ranked list of candidate 
terms extracted from the text. Terms can be simple or complex, with each term 
assigned a score based on its frequency both in the analyzed corpus and in a 
reference corpus (Figure 2). The process of allergy terminology extraction (car-
ried out in 2022) required converting the content into raw text and processing 
the three subcorpora separately. From each subcorpus, we extracted the 497 
most frequently occurring candidate terms, corresponding to the number of 
terms manually extracted from the informational corpus. We compared the 
automatic extraction results for each subcorpus with the facets and terms iden-
tified through manual analysis of the informational corpus, to identify new 
useful terms and eliminate irrelevant or redundant ones. Allergy facets were 
particularly helpful in this task, as they provided a contextual semantic frame 
within which candidate terms could be used. The extraction results were vali-
dated by an allergist from the unit during a 1 hour and 30 minutes interview. 
Further validation was conducted by 10 other allergy professionals during the 
assessment of the 1.0 prototype of the ontology.
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Figure 2. A partial list of the terminological extraction of the scientific corpus with TermoStat.

Then, we assessed the utility of 3.0 version of the ALLERGIDOC Ontol-
ogy to support automatic document processing – a need identified through 
the analysis of information practices (Trzmielewski 2024) – in situation of use. 
Seven professionals, i.e., one medical secretary, four attending doctors and two 
residents participated in meetings held in the Allergy Unit in 2025. Most of 
them reported having little or no prior experience with document annotation 
or indexing, as they are only accustomed to organizing work-related digital 
documents into folders. Some of them knew indexing principles from public-
ly available tools such as the PubMed search browser, consulted for scientific 
research.

Participants analyzed six selected daily-used digital documents, chosen 
among 15 pre-selected by the design team from the documentary corpus. The 
first participant – a medical secretary – chose two titles and abstract of scien-
tific articles, two medical reports, and two messages from the generalist health 
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forum, as documents corresponding to their daily practice. The selected doc-
uments were then processed by the remaining participants. After careful and 
aloud reading and analysis, professionals manually extracted and proposed 
keywords4 on paper forms for each document that, in their opinion, were use-
ful to represent and search for the processed documents (Figure 3). This was 
followed by a semi-automatic annotation5 of the same documents with Anno-
tator, performed by the participants themselves, to obtain the corresponding 
ontology terms (Figure 3). Annotator is a biomedical annotation tool provid-
ed by the American National Center for Biomedical Ontology (NCBO). The 
tool is publicly and freely available, though it imposes a limit on the maximum 
number of words that can be processed in a text document.

To generate annotations, participants copied and pasted textual content of 
documents in the online box, selected the ALLERGIDOC Ontology as dic-
tionary6, and pressed the submit button. Annotator carried out text pre-pro-
cessing task (such as eliminating stop words), matched words in the text to 
terms in the ontology by performing an exact string comparison (a “direct” 
match) between the text and ontology preferred and non-preferred terms 
(NCBO 2025). To perform the term recognition by using string matching on 
the dictionary, Annotator uses the Mgrep tool (Dai et al. 2008).

�
Figure 3. Example of keywords assigned by an allergy professional (left) and terms from the 

ALLERGIDOC Ontology proposed by the Annotator tool (right) to represent the content of a 
medical report.

To perform the assigned task, participants used hospital computers and 
spent an average of 47 minutes. The results from each step were compared and 
discussed by participants, while the design team interviewed them, observed 

4  A keyword should be considered here as a word that «from some perspective provides a useful 
description of a document» (Lardera and Hjørland 2021).

5  An annotation is a specific note attached to a document for various purposes – in our case, to 
represent its content (Bringay et al. 2005).

6  The ALLERGIDOC Ontology is hosted and available on BioPortal (Whetzel et al. 2011).
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their informational, bodily and verbal behavior, and took notes. The content 
of the paper forms, as well as the observation and interview notes, were ana-
lyzed. We calculated an average number of keywords proposed by participants 
and the annotation tool, and we assessed their matching score and related 
patterns. Furthermore, we conducted a thematic analysis of their discourses on 
the proposed keywords and ontology terms, as well as on the perceived utility 
of the ALLERGIDOC Ontology to support document processing.

4.  Results

Our study reveals that the data on the context of use of knowledge in the 
allergy unit, obtained through qualitative methods, leads to the identification 
of a set of useful human, informational, and socio-organizational elements. 
These elements guided the automatic extraction and annotation processes car-
ried out by the design team and final users.

4.1.  The semi-automatically extracted terminology

The specialized vocabulary used by professionals, which was extracted from 
the content of the observation reports and interview transcripts, as well as 
the user-oriented facets and validation meetings with professionals, guided 
the process of semi-automatic extraction of useful candidate terms, the dis-
crimination of irrelevant ones, and the assessment of the performance of the 
extraction software. Almost all selected terms were accepted by the allergist 
during validation meetings. The involved professional excluded only 12 can-
didate terms that did not represent his practice. Ten other employees, partici-
pating in the assessment of the first version of the ALLERGIDOC Ontology, 
highlighted the relevance and utility of the extracted and further organized 
terminology. They emphasized that the ontology reflects “well”, “largely” and 
“completely” their professional reality and that the represented terms are used 
by them “almost every day”. The selected terms made sense to them, and 
they suggested that such terms could be used to index and search for allergy 
documentation, as well as to help to introduce new professionals to domain 
terminology.

Furthermore, we could observe above-average performance of TermoStat 
in relation to our extraction aims. From the total of 1,491 of the most fre-
quently occurring candidate terms extracted to construct the first version of 
the ontology, on average, 63% were actually useful, while 37% were out of 
context (Table 1). This performance score demonstrates the relevance of the 
TermoStat tool for extracting medical terminology. At the same time, it high-
lights the need for contextual resources – i.e., daily-used documentation to 
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be represented and organized, contextual semantic frames, experts, and final 
users – to create a favorable environment and intellectual resources to guide 
the automated extraction process. However, the extraction tool also had its 
limitations, especially in processing complex terms, composed of two or three 
lexical units. We had to complete several single terms to adapt them to the 
allergy domain context. For example: “Arrêt”  “Arrêt cardio-respiratoire”, 
“Eosinophile”  “Œsophagite à éosinophiles”, “Anticorps”  “Anticorps 
monoclonaux”. To do so, we consulted the occurrence of terms in their phrase 
context within TermoStat.

Scientific
corpus

Clinical
corpus

Generalist 
corpus

Total of 
extracted 

terms

Performance 
of the tool

Useful 
terms

192
(39%)

138
(27%)

240
(48%)

570
(38%) 63% of 

useful termsUseful but 
redundant 119 171 77 367

Not useful 186
(37%)

188
(38%)

180
(36%)

554
(37%)

37% terms 
out of 

context
Total 497 497 497 1491

Table 1. Results of the semi-automatic term extraction supported by TermoStat, after assessment using 
contextual resources.

4.2.  The utility of the ontology to support automatic document processing

The assessment meetings on the utility of the ALLERGIDOC Ontolo-
gy version 3.0 to perform automatic document annotation revealed low per-
formance. Among the average of 11 keywords proposed by professionals per 
document (Table 2), we noted only 2 exact matches per document with the 
ontology terms automatically proposed by Annotator (Table 3). This low effi-
ciency is mostly due to three factors: 1) missing terms or terms that were not 
specific enough in the ontology; 2) the absence of contextual knowledge in the 
tools – knowledge that matters to allergy professionals and goes beyond string 
matching-based document processing; 3) the limitations of the annotation 
tool itself.

Doc 
1

Doc 
2

Doc 
3

Doc 
4

Doc 
5

Doc 
6 Total Mean

Participant 1 5 5 3 3 4 6 26 4,33
Participant 2 3 5 3 6 8 8 35 5,83
Participant 3 14 15 13 10 19 15 86 14,33
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Participant 4 4 24 25 10 21 11 95 15,83
Participant 5 11 8 7 8 14 9 57 9,5
Participant 6 6 14 15 15 21 18 79 13,16
Participant 7 12 14 11 8 13 15 73 12,16

TOTAL 55 85 77 60 100 82 451 X
Mean 

(participants) 7,85 12,14 11 8,57 14,28 11,71 64,42 10,79

Mean 
(Annotator) 19 37 16 13 1 12 98 16,33

Table 2. The number of descriptors assigned by participants (green) and by annotation tool (orange) 
to represent the content of documents.

Doc 
1

Doc 
2

Doc 
3

Doc 
4

Doc 
5

Doc 
6

Total

Participant 1 2 0 0 0 0 1 3
Participant 2 1 1 1 2 0 2 7
Participant 3 5 2 4 5 0 4 20
Participant 4 2 13 5 4 0 1 25
Participant 5 0 5 0 1 0 1 7
Participant 6 0 4 2 4 0 2 12
Participant 7 4 3 1 6 0 3 17

TOTAL 14 28 13 22 0 14 91
Mean 2 4 1,86 3,14 0 2 X 2,16

Table 3. Scores showing the number of exact matches between keywords assigned by professionals and 
ontology terms proposed by the Annotator.

At the semantic level, the ontology terms lacking specificity included docu-
ment section titles (e.g., “Introduction”, “Résultats”, “Conclusion”), dynamic 
phenomena (e.g., “Maladie”, “Traitement”, “Sensibilisation”, “Hospitalisa-
tion”), individuals (e.g., “Médecin”, “Patient”, “Allergologue”), and quantities 
(e.g., “Dose”, “Heure”), among others.

At the lexical level, employees suggested several keywords that were missing 
in the ontology: commercial drug names (e.g., “Zyrtec”, “Telfast”, “Wystam”, 
“Atarax”), Latin binomial names (e.g., Solenopsis invicta), names of events lead-
ing to hypersensitivity reactions (e.g., “Envenimation”, “Morsure”), as well 
as metonymic expressions such as “Tryptase” (a substance) used to designate 
“Dosage de la tryptase” (a blood test).

At the morphological level, professionals frequently used acronyms, such 
as “TC” for “Test cutané”, “AO” for “Angioœdème”, “AHI” for “Antihista-
minique”, “ETP” for “Education thérapeutique”; abbreviations (e.g., “Aller-
go”, “Dermato”); hyphenated terms (e.g., “Angio-œdème”); unaccented terms 



Elaboration of a medical knowledge organization system supported by automatic tools� 303

(e.g., “Eczema”); and plural forms designating allergen sources, diseases, and 
symptoms – many of which are currently absent from the ontology.

Also, many keywords proposed by professionals were present in the de-
veloped MKOS but literally absent from the corpus. This was frequently the 
case of hypernyms – such as the keyword “Pneumallergène” which was used 
to group various standard aeroallergens tested in patients: “Chat”, “Cyprès”, 
“Olivier”, “Platane”, “Ambroisie”, “Pariétaire”, etc., as reported in medical 
documents. The same observation applied to other allergens, diseases, and 
drugs classes. Some terms proposed by the employees were also semantically 
related to words appearing in the text, for example, the keyword “Pollen” was 
associated with terms referring to plants such as “Cyprès”, “Olivier”, “Pla-
tane”. Moreover, the annotation tool did not match words in the text when 
a plural form was missing in the ontology (e.g., “Hyménoptère” instead of 
“Hyménoptères”), or when ontology terms were morphologically close but 
either too broad (“Anaphylaxie” instead of “Choc anaphylactique”) or too nar-
row (“Eczéma atopique” instead of “Eczéma”).

Some issues were difficult to identify because, although the ontology terms 
corresponded to the keywords, they were not extracted by the tool. We assumed 
this could result from the absence of “rdfs:label” on some class names, missing 
underscores between words in certain complex terms within the ontology (e.g., 
“Syndrome oral”), typographical issues (e.g., “Angioedème” instead of “An-
gioœdème”); the presence of an apostrophe (as in “Trousse d’urgence”), or even 
the tool’s inability to extract complex lexical units at all. In addition, one docu-
ment received only a single matching term, possibly due to a formatting prob-
lem. Therefore, we can question whether we were truly assessing the ontology 
itself, the annotator tool, or the combination of both as a single tool. Indeed, 
without the use of Annotator, the number of exact matches between keywords 
assigned by professionals and terms present in the ontology increased. There 
were, on average, more than 3 exact matches per document between the key-
words assigned by professionals and the terms present in the ontology (Table 4).

Doc 
1

Doc 
2

Doc 
3

Doc 
4

Doc 
5

Doc 
6

Total

Participant 1 2 3 1 0 0 2 8
Participant 2 2 4 3 4 2 2 17
Participant 3 5 6 7 4 2 5 29
Participant 4 0 14 9 5 7 2 37
Participant 5 3 5 2 2 5 3 20
Participant 6 1 7 5 6 5 2 26
Participant 7 3 4 2 5 2 2 18

TOTAL 16 43 29 26 22 18 154
Mean 2,28 6,14 4,14 3,71 3,14 2,57 X 3,66

Table 4. Number of exact matches between keywords assigned by professionals and terms present in 
the ontology.
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Nevertheless, professionals had no issues manipulating the annotation tool 
supported by the 3.0 version of the ontology, and most of them found the 
tool “hyper advanced”, “top”, “smart”, and stated that it “would make life 
easier”. The tool provided them with “interesting” descriptor suggestions they 
had not previously considered, such as those related to alternative medicine 
or disease stages. Professionals also shared with the design team some sugges-
tions regarding potential applications of such a tool. All of them found the 
tool useful for annotating and indexing medical reports in electronic health 
records system, documents on appointment platforms, as well as social media 
messages in databases for their research–types of informational resources that 
currently lack adequate knowledge organization tools in both the hospital and 
the research laboratory where the employees work. They also shared with us 
their informational targets, such as common and rare skin tests (for allergens 
such as mites, drugs by pharmaceutical class and commercial name, exotic 
foods, etc.), blood tests, allergies, symptoms as expressed by specialists and 
patients (e.g., “Démangeaisons” vs. “Grattage”), affected body parts, alterna-
tive therapies, emotions/suffering, and photos – particularly emphasizing the 
need for detailed instructions on indexing and searching for allergens, which 
remains one of their most important informational priorities. In fact, they 
most frequently search for medical reports containing positive test results to 
support their clinical and research practices – for example to identify which 
types of patients reacted to a particular allergen – and make decisions on how 
to treat another patient with a similar medical history, or to compile statistics 
on the characteristics of patients allergic to the same agent. The medical sec-
retary highlighted the need for interoperability between the Allergy Unit and 
the Pneumology Unit information systems, as these units are located close to 
each other and may share the same patients.

The annotation of allergens contributed to the gap between the number of 
annotations generated by Annotator – 16 terms per document – and the near-
ly 11 keywords proposed by the allergy professionals (Table 2). To improve 
this aspect, participants suggested including ancestor classes to group classes 
of allergens discussed in processed documents and prioritizing the indexing of 
only positive allergen test results. The potential broader classes already exist in 
the ontology as subclasses of the separated class “Allergen”, but they are not 
defined as direct broader classes of specific plants or foods, which are currently 
classified under “Living beings” and “Agricultural or manufactured products”, 
respectively. In addition, when (most) patients in the Allergy Unit undergo 
testing with standard baseline series – for example for aeroallergens or food 
allergens – the names of all allergens, whether negative or positive as results, 
are documented in medical reports. This distinction was not recognized by the 
annotation tool.
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Moreover, professionals suggested introducing coordination rules to repre-
sent and search for complex subjects, particularly those involving static, dy-
namic, and abstract phenomena – such as agents, objects, events, processes, 
temporal aspects – and various attributes, especially within medical reports:

-	 allergy agent-disease, e.g., “SOA-fruits”, “Anaphylaxie au blé”,
-	 allergen-allergen cases of cross-reactivity, e.g., “Acariens-Crevette”,
-	 allergic test-allergic agent, e.g., “Test-Pneumallergène”
-	 symptom-severity (e.g., “Diarrhée-Sévère”), event (or disease)-sever-

ity (“Réaction allergique-Sévère”, as well as body part-clinical characteristics 
(“Main-Rouge”).

Accordingly, professionals also recommended introducing temporali-
ty-based indexing (e.g., allergy test-allergen-date) to reconstruct events from 
patients’ allergy histories.

Finally, during the tool assessment, professionals give us many suggestions 
regarding new terms (preferred terms, synonyms) and relationships to be add-
ed to the ontology, as well as terms and relationships to be removed.

5.  Conclusions

This study shows that the effective use of automatic tools in medical ontol-
ogy design may rely on resources and criteria that are external to the documen-
tary corpus itself. In our case, such elements emerged from the analysis of the 
context of knowledge use by social actors – composed of human, informational, 
and socio-organizational environments – as well as through active interactions 
between the designer and the actors involved in validating and potentially 
using the system. By adopting an ecological and situated approach, we were 
able to observe and engage with allergy professionals in their natural work en-
vironments, analyze their information practices, and select documents repre-
sentative of their daily tasks – all while respecting ethical and legal obligations 
related to the use of personal and sensitive data. This approach enabled us to 
assess and identify new elements requiring adjustment concerning the con-
tent, intentionality, and operationality of the ALLERGIDOC Ontology. It 
also allowed us to identify new challenges, such as representing and searching 
for information related to allergens, temporality, and complex informational 
subjects within allergology documentation, as well as ensuring interoperability 
between hospital internal information systems. Such an approach goes be-
yond data-driven (Brewster et al. 2004) and satisfaction-based user evaluations 
(Sure et al. 2009), fostering instead intelligent action grounded in search for in-
tervention, according to constructivist, complex systems modeling (Le Moigne 
1999). Rather than predefining problems to solve, the contextual ontology 
design process itself became a space for formulating new, relevant problems 
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to address – to ultimately support allergology professionals’ practices more 
effectively.

Thus, a contextual approach can assist knowledge organization specialists 
in identifying relevant elements for using automatic tools in the development 
of MKOSs. In this framework, the context of use becomes a dynamic “frame 
of reference” (Vakkari 1997, 8), constructed throughout the research process, 
within which designers can interpret situations and take appropriate actions 
(Broudoux 2012), while leveraging automatic tools to build and evaluate use-
ful MKOSs for intended environments. Our approach is illustrated in Figure 
4 through the Utility in Context Model (UCM), a framework that can be 
applied to design complex and useful medical ontologies, as well as other types 
of classificatory and terminological systems.

Figure 4. Utility in Context Model (UCM).
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Nevertheless, our approach also reveals an inherent paradox. While auto-
matic tools are generally employed to save time by automating tasks, their use 
within a qualitative, context-driven framework demands significant time in-
vestments for data collection, analysis, and validation. Furthermore, although 
we aimed to simulate real-world conditions, the experimental setting differed 
from the actual document organization environment of the Allergy Unit. Cur-
rently, professionals organize work-related digital documents in digital folders, 
with no established indexing system. Additional limitations stem from our re-
liance on external tools, such as the Annotator (which experienced some tech-
nical issues during our sessions) and TermoStat, which were not locally host-
ed – even though we used secure, university-provided services and excluded 
personal and sensitive data from the study. Moreover, we primarily evaluated 
the ontology representational capabilities, with limited assessment of its search 
functionalities in operational settings. A key limitation lies in the experimental 
nature of the study: it remains still a simulation rather than a full evaluation 
of the ontology integrated into a fully operational system. Assessment through 
the annotation tool was also constrained by the tool’s limitations, such as its 
inability to extract complex terms from the ontology. The same issue arose 
during terminology extraction, suggesting that issues with complex term ex-
traction may be common with certain automatic processing tools.

This research opens several perspectives for future work. Refining the on-
tology based on user feedback will be essential. Developing approaches to rep-
resent allergens, temporality, and complex subjects also remains a significant 
challenge. Ultimately, this study reinforces the need for more work emphasiz-
ing that medical ontologies for information processing and searching should 
not only be technically functional and logically consistent, but also meaning-
ful and useful to their intended users.
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