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Objective: The aim of this research is to conduct an analysis of qualitative and
quantitative studies on applying thesauri to the construction and development of
ontologies and the identification of subject domains. We will investigate the approaches
and methods used in these studies.

Method: This descriptive-analytical research was conducted following the seven stages
of systematic review suggested by Petticrew and Roberts (2008). Data analysis and
visualization were facilitated using the DatawRapper software.

Results: The analysis of studies in the area of applying thesauri in the construction and
development of ontologies, while identifying and presenting the subject trends of studies,
frequency, methods, languages and approaches, showed that the studies in this area
include six main topics as follows: applying thesauri in the construction and development
of ontologies in connection with multilingual information retrieval, applying thesauri in
the construction and development of ontologies to cover a specific subject domain,
applying the ISO 25964 standard in the development of ontologies using thesauri,
presenting the framework, methods and tools for the use of thesauri in construction and
development of ontologies, improving semantic relations and concept mapping using
thesauri in the construction and development of ontologies and review studies of thesauri
conversion to ontologies.

Conclusions: Various subject domains, across different time periods, have benefited
from applying thesauri for the construction and development of ontologies. Thesauri, as
semantic tools, have provided the context for organizing, retrieving and accessing
information more accurately and easily for stakeholders and applicants across various
domains. Despite these advancements, the lack of a standardized and consensual
framework, coupled with the need to update methods, approaches, and tools due to the
reliance on natural language processing (NLP) technologies and knowledge engineering,
has necessitated further research to mature this field.
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Introduction
To enhance user satisfaction, improve performance, and adapt to the nuances of natural

language, information storage and retrieval systems are increasingly shifting towards meaning-
and concept-based retrieval. This requires the use of tools such as thesauri, taxonomies, and,
more recently, ontologies. However, constructing and developing an ontology from scratch is
a time-consuming and resource-intensive process, hindering its widespread adoption due to the
high cost of development (Cardillo et al., 2014). Moreover, it requires significant human
resources, including domain experts, linguists, computer specialists, and knowledge
management professionals.

One potential solution to overcome these challenges is to leverage existing lexical resources.
Nevertheless, the conversion of thesauri into ontologies has been explored in relatively few
studies. Furthermore, reengineering thesauri into ontologies demands a diverse range of skills
and knowledge related to ontology development (Noy House et al., 2011). To address this,
several methods have been proposed for reengineering thesauri and converting them into
ontologies (Kelles, 2013).

In this regard, this research aims to conduct an analysis of qualitative and quantitative studies
on applying thesauri to the construction and development of ontologies and the identification
of subject domains. We will investigate the approaches and methods used in these studies.

This study aims to analyze previous research on the application of thesauri in ontology
construction, identifying the methods, tools, researchers, and countries involved. Additionally,
we conduct a thematic analysis to determine the research trends, subject areas, contexts, and
languages explored in these studies. This research provides a comprehensive overview of the
uses and capabilities of thesauri in construction and development of ontologies across various
domains.

Method
This descriptive-analytical research was conducted following the seven stages of systematic

review suggested by Petticrew and Roberts (2008). Data analysis and visualization were
facilitated using the DatawRapper software and the online platform for drawing the cloud of
words.

To address the research questions, we formulated a search strategy and selected nine
databases (four Iranian and five International). We limited our information sources to articles,
books, dissertations, and theses. The selected databases included Maglran
(https://www.magiran.com), NoorMags (https://www.noormags.ir), SID (https://sid.ir/),
IranDoc (https://ganj.irandoc.ac.ir), Emerald, ProQuest, ScienceDirect, Scopus, and Google
Scholar. Using the advanced search feature in December 2023 (1402 on the Persian solar
calendar), we searched for terms based on the keywords (ontology AND thesaurus), and
(ontology AND thesaurus AND (application OR usage OR use)) within the title and abstract.

As a result, 385 titles of articles, theses, and books (or chapters of books), including 73
studies from Iranian databases and 312 sources from English databases, were retrieved. After
reviewing the titles and abstracts of these sources, unrelated and repetitive studies were
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excluded from the review process. In this way, 42 titles were removed, leaving 343 titles to
enter the initial review stage. At this stage, based on the review of the titles and abstracts, 187
unrelated titles were identified and removed. In the next step, a decision was made about the
sources selected up to this stage based on the abstract and full-text review. Based on the
established criteria, such as the inclusion of studies, including journal and conference articles,
books or book chapters, and theses in English and Persian without time limitation, studies about
using or transforming the thesaurus in the construction of ontology, which is the main subject
or constitutes the majority of the article's content, were selected. Finally, after examining the
remaining 156 sources based on the inclusion and exclusion criteria, 40 studies remained (34
English studies and 6 Persian studies).

The desired information, including objectives, methods, approaches, tools, results, and the
subject domain of the studies, was extracted from the selected sources with inclusion criteria.
In the next step, the studies were evaluated for methodological suitability and quality using a
mixed method evaluation tool. This tool assessed various aspects of the studies, including
variables, context, implementation methods, results, and bias. Finally, the findings were
reported.

Results
The analysis of studies applying thesauri in the construction and development of ontologies,

while identifying and presenting the subject trends, frequency, methods, languages, and
approaches, showed that these studies encompass six main topics: applying thesauri in the
development and construction of ontologies in connection with multilingual information
retrieval; applying thesauri in the development and construction of ontology to cover a specific
subject domain; applying the ISO 25964 standard in the development of ontologies using
thesauri; presenting frameworks, methods, and tools for the use of thesauri in ontology
construction and development; improving semantic relations and concept mapping using
thesaurus in ontology construction and development; and reviewing studies on thesaurus
conversion to ontology.

Conclusions
Various subject domains, across different time periods, have benefited from applying thesauri

for the construction and development of ontologies. Thesauri, as semantic tools, have provided
the context for organizing, retrieving and accessing information more accurately and easily for
stakeholders and applicants across various domains. Despite these advancements, the lack of a
standardized and consensual framework, coupled with the need to update methods, approaches,
and tools due to the reliance on natural language processing (NLP) technologies and knowledge
engineering, has necessitated further research to mature this field.
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