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Analysis of indexing language in
Covid-19 subject representation

Maria Carolina Andrade e Cruz'
Jessica Beatriz Tolare*

Maridngela Spotti Lopes Fujita®

AssTRACT: The study aims to investigate how indexing languages and databases represent
the subject Covid-19. The proposal involves analyzing the representative terms available
in different languages and comparing them with the subject categories in databases, based
on retrieval of the topic. As a methodology, the research is characterized as qualitative
and exploratory with a comparative method. The first part of the research involved
conducting searches for the topic Covid-19 in databases and the second one in indexing
languages. Databases that had subject categories were used as criteria: Global Index
Medicus (6,895 results), Unesp (1,138 results), Library of Congress (13,256 results),
Publications office of the European Union (542,515 results) and LILACS (15,333
results), in the period between 2020-2023. The selected languages were: Health Sciences
Descriptors/Medical Subject Headings, the European Union Controlled Vocabulary and
the Library of Congress Subject Headings. The study found that the terms defined by
indexing languages have a specificity that may not be suitable for databases; they differ in
the sense that subject categories do not present a systematic hierarchical order based on
the central subject, they are generic and retrieve several papers with themes that are not
exclusive to the health area, whereas indexing languages present a logical sequence and
greater specificity of the researched topic.
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INTRODUCTION

In mid-2019, a disease caused by a previously unidentified virus
emerged. The Coronavirus, or Covid-19, as it was denominated, had its
first major outbreak reported in the city of Wuhan, China, from where
it spread to several countries. The proliferation of the virus is believed to
have occurred due to the sale of wild animals and seafood in a densely
populated market where some people began exhibiting severe respiratory
symptoms (Wu et al., 2020).

In addition to the pandemic, inequality in access to information,
to health and to the possibility of prevention increased. In parallel,
some governments discredited the seriousness of the disease, influencing
thousands of people not to take precautions and to doubt Science. These
attitudes were specifically aimed at not combating the Coronavirus. Given
this scenario, the search for a medical solution was essential for people’s
survival; and the role of information professionals was also intensified in
the mission to treat newly discovered information and make it available in
an efficient and secure way (Fernandes et al., 2021).

Thus, many renowned scientific content providers have mobilized to
make research results available on their platforms free of charge to combat
Coronavirus, such as Elsevier, Oxford, Wiley, BM], Nature, Sage, Emerald,
Cambridge and others (Ali & Bhatti, 2020). The databases of these scientific
content providers are scientific dissemination tools, which use quality criteria
in the assessment of their indexed journals and were used as a complement
in the fight against disinformation, in this pandemic scenario.

In the same way, indexing languages contribute to information
representation and retrieval. To this end, the tools need to be in line with
the informational resources, with the indexing policy of the environment,
and with the needs of the community. Indexing languages need constant
maintenance and updating so that subject indexing can be specific enough
to represent the features of current topics, such as Covid-19.

Considering the fundamental role of scientific databases and
indexing languages in organizing information representation, especially
with regard to the proposed theme Covid-19, we sought to investigate how
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the subject “Covid-19” is treated in the subject categories of the databases
and in indexing languages. This term was chosen because it is common
among the terms authorized in indexing languages when referring to the
virus and the pandemic, as will be verified in the course of this research.
The proposal consists of analyzing the representative terms available in
different languages and comparing them with the subject categories
assigned in databases, based on the search and retrieval of the topic in
order to investigate deeper into the importance and influence they have to
be accessible to the population.

THEORETICAL FRAMEWORK

One of the main objectives of researchers and the scientific
community is to make their research results visible by publishing in
scientific journals. Databases, especially the most competitive ones, use
quality criteria to disseminate these papers, serving as an important factor
in the visibility and dissemination of researchers and scientific journals.
Furthermore, they present bibliometric data to evaluate various aspects of
scientific production, depending on their scope.

To achieve these goals, a preliminary step should be taken:
the organization and representation of these scientifically relevant
publications using tools specifically developed to support and assist in
this demand. According to Hjerland and Gnoli (2016), the process of
knowledge organization involves classification, indexing, and Knowledge
Organization Systems (KOS), which are used in the selection of concepts
based on the subject analysis of informational resources, with indications
of the semantic relationships among these concepts. These systems can
include classification systems, subject heading lists, thesauri, and others.
They may also be understood as indexing languages, a term used in this
study synonymous with KOS (Fujita et al., 2018).

As observed in the studies by Fujita et al. (2018) and Barité (2011),
other terms are used in the literature to describe these tools for organizing
and representing information, which result from terminological variations
and theoretical currents. This paper does not intend to compile these

547



Ana Liicia Terra & Maridngela Spotti Lopes Fujita (Org.)

variations present in each theoretical current, but rather to highlight the
term used in this study, “indexing language,” which stems from the Anglo-
Saxon tradition and whose concept aligns with what we propose, following
the definition presented by the researchers below.

According to Mazzochi (2018), indexing languages are responsible
for the storage and retrieval of documents. More specifically, Gollub (2011)
defines indexing languages as “[...] a specific kind of controlled vocabularies
representing formalized languages designed and used to describe the subject
content of documents for the information retrieval purposes.”

Therefore, in Information Organization and Representation, in
particular the indexing process, artificially constructed specialized languages
are used to represent, in a standardized way, the concepts contained in
documents. Dahlberg (1978) introduces that efforts should be made so
that this type of language competently defines the concepts of documents
and seek precision in the process. Specialized languages, also referred to
here as indexing languages, promote vocabulary control and information
organization and representation.

Indexing languages are tools to be used in two moments: during the
indexing process and when users search in library catalogs, institutional
repositories, digital collections, databases and any other system from which
they wish to find information. In this regard, Sarkhel (2017) adds that
language should meet three purposes: (i) represent the thematic content
of documents; (ii) organize a searchable collection; (iii) and represent the
thematic content of user queries during searches. The author believes that
an indexing language is effective when there is a match between the way
the indexer represents the content and the terms users use in searches. This
effectiveness depends on several factors, including the way the collection
is organized, the language used, the indexing policy and user awareness.

It is noteworthy that indexing languages are not considered inflexible
tools, as they should follow technological, scientific and social advances,
and, therefore, require the maintenance and updating of the terms within
their composition. This is a considerable fundamental point for document
representation, with current topics and their retrieval on the agenda.
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International standards establish criteria for the construction and
maintenance of indexing languages, such as thesaurus. Two of the most
current standards stand out here: American National Standards Institute/
National Information Standards (ANSI/NISO) 7Z39.19 (R2010) and
International Standardization Organization (ISO) 25694 (2011, 2013),
the latter is the most recent standard published on this subject.

The two guidelines are introduced in this paper as they address
important and complementary definitions of the presented concepts,
without being mutually exclusive. The ANSI/NISO Z39.19 (R2010)
focuses on vocabulary control, while ISO (25964) focus on the management
of the construction and maintenance of thesauri in its first part, and in the
second, on the issue of interoperability with other types of vocabulary.

ANSI/NISO Z39.19 (2010) defines indexing language as:

A controlled vocabulary or classification system and the rules for
its application. An indexing language is used for the representation
of concepts dealt with in documents [content objects] and for the
retrieval of such documents [content objects] from an information
storage and retrieval systems. (p.6).

Indexing terms are used to describe the content of information
objects based on the intellectual process involved in indexing. The
assignment of these indexing terms is derived from an indexing language

(ISO 25964-1, 2011).

While Sarkhel (2017) points out that the indexing language is an
artificially constructed language, composed of expressions which connect
several representative terms, its function is to organize semantic content
and provide access points for those seeking information, unlike natural
language, which can cause obstacles in conceptual representation. The
concepts absorb the standard description established by the indexing
language and the indexer is responsible for expressing them through terms
representative of the extracted essence.

Determininga term to represent a specific concept means establishing
vocabulary control, since a single concept can be described in different ways
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using different terms (ISO 25964, 2011). Indexing languages aim for this
control to avoid discrepancies and misunderstandings in the description
of concepts.

Cruz (2017) presents a diagram in Figure 1 to show the use of
indexing language within an information system.

Figure 1: Use of indexing language in an information system

STAGE I SUBJECT ANALYSIS

STASE 2 CONCEPT SELECTION

STAGE 3: COMCEPT
TRANSLATION
| NATURAL LANGLAGE |
IMDEXIMG LANGUASE OF OTHER
POCLIME SYSTEMS
| LANGUAGE LISER LANGUAGE
T
| |
Concept | | Concept
translation | | translation
I I
4 ¥
[ necas e )

[ STANDHROTZED TNFORMATION SYSTEM |

Source: Cruz (2017, p.25).

According to Figure 1, the indexing process is divided into its
three main stages: subject analysis, concept selection and translation. The
indexing language is characterized in the third stage of concept translation.
According to the author, the librarian needs to deal with language variables
such as: users’ language and documents’ language, both expressed in
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natural language; and other systems’ language. The author points out
that indexing consistency will depend on the decision of which indexing
language will be used, one built by the institution itself or one already
published, consolidated and available for consultation.

During the selection or development of an indexing language for
integration into a system, the institution should prioritize and scrutinize
its quality. Therefore, the institution should observe the composition and
development of the structure, semantic and syntactic relationships of the
selected language.

Indexing languages, according to Pinto (1985), are made up of
vocabulary and syntax. Vocabulary includes the relationship of terms to
identify the thematic content of documents, while syntax refers to the rules
designed to combine terms, aiming at representing the thematic content
of documents. In this sense, Sarkhel (2017) developed a small diagram to
show the indexing language structural composition (Figure 2).

Figure 2: Structure of the indexing language

Indexing
Language
| 1 1
Controlled | Syntax 1 | Semantics
Vocabulary
|

1

|\r‘a‘bal}{tmlied1

Schemes

SH Lists ] Classification J

Source: Sarkhel (2017).
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Figure 2 shows the structure of the indexing language. For Sarkhel
(2017), it consists of three elements: (i) controlled vocabulary; (ii) syntax;
and (iii) semantics. Controlled Vocabulary aims to ensure the relationship
between systematically structured terms, which can be verbal (subject
heading lists and thesauri) or codified (classification schemes). Syntax
refers to a set of rules or grammar that will govern the sequence of words,
whether in subject headings or classification notations. It will provide a
pattern of relationships, which is recognized between the terms used in
the system. And semantics addresses the systematic study of how meaning
is structured, expressed and understood in the use of indexing language.
Various types of semantic relationships occur, such as equivalence,
hierarchical and associative relationships (Sarkhel, 2017).

The indexing language has attributes that play an important role in
the effective organization of the inserted collection. For Sarkhel (2017),
they are: vocabulary control used to standardize representative terms;
coordination of concepts, in which the indexer finds the essence of the
document; multiple access; syndetic devices, which is an organizational
structure to which related subjects are linked in an underlying classificatory
structure; manifestation of relationships to interconnect the terms that
make up the language and show the degree of relationship; and structural
presentation, so that the structure of the language visibly illustrates the
semantic network of concepts and their relationship.

The indexing language is composed as an array of specialized tools
for information treatment (Lara, 2004). Pedraza-Jiménez et al. (2009) and
Villez et al. (2015) explain that this allows the use of various tools, including
thesauri, taxonomies, ontologies, and lists of authorities, among others.

In Figure 3, ANSI/NISO Z39.19 standard (2010, p.101) presents
some types of indexing languages, which are characterized by their degree
of complexity in vocabulary control processes.
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Figure 3: Structural complexity of controlled vocabularies

List Synonym Ring Taxonomy Thesaurus
é&s Complexity l!or>
Ambiguity control Ambiguity control Ambiguity control
Synonym control Synonym control Synonym control
Hierarchical relationships Hierarchical relationships

Associative relationships

Source: ANSI/NISO Z39.19 (2010, p.101).

Figure 3 shows the complexity presented in the structure of controlled
vocabularies, according to the ANSI/NISO Z39.19 (2010) standard, from
the lowest to the highest degree. Starting from the left to the right, with
List that has Ambiguity control, and with Synonym Ring, both have the
lowest degree of complexity to control vocabulary. Followed by Taxonomy,
with Ambiguity and Synonym Control and Hierarchical Relationships.
Thesaurus had one of the greatest complexities, as it addresses Ambiguity
and Synonym Control and Hierarchical and Associative relationships.

Regarding semantic relationships, ISO 25964 (2011) also
establishes the existence of three types of relationships: (i) hierarchical,
in which concepts are presented according to the classificatory order. In
this type, there is a correlation between subjects originating from a main
class or category, followed by specific and subordinate terms. Hierarchical
relationships can be characterized by the acronyms Broader Term (BT)
and Narrower Term (NT); (ii) associative, which refers to the association
between terms and may or may not have the same meaning. This category
aims to relate the terms defined by the language with the term used in the
search by the user, and the following acronym can be used to represent
Related Terms (RT); and (iii) equivalence, relate to terms with equivalent
meanings, though represented by different expressions. In this category,
cross-references, non-preferred terms are also established. Their function is
to direct the user to preferred terms, based on the term used in the search.

The acronyms used for this type of relationship are USE/UF+.
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These technical decisions need to be defined according to the
planning of the tool and the physical and/or digital collection to be
represented. The relationships in indexing languages operate like gears
that connect concepts, allowing a logical and systematic understanding by
those responsible for maintaining them, as well as users and indexers. This
ensures that the indexing language is coherent and effective, facilitating
information retrieval and navigation through the contents of the collection.

During the indexing process, indexers can choose the concepts they
believe best represent the subject of the document, its essence. Then, they
perform a query in the established language to check whether there is a
match between the concept chosen by the indexer and the selection of the
term that will represent it in the catalog. In this context, some scenarios
may arise, such as: (i) the chosen concept matches the defined term; (ii) the
chosen concept does not match the defined term, therefore, the term from
the indexing language should be used to standardize; (iii) introduction
of a new and significant concept; this process ensures that the indexing
language remains relevant and comprehensive, according to reality (Tolare,
2021). Fujita et. al. (2018, our translation) adds by explaining that the
indexing language serves as a “Commutative code between different
linguistic perspectives involved in the documentary system: user, indexer
and system, being the main components to obtain the representation and
retrieval of adequate information.” (p.224).

In addition to well-developed indexing languages, effective systems,
and highly qualified professionals, usersalso play a crucial role in conducting
searches. Therefore, there has been discussion about users information
literacy when seeking information from high-quality and reliable sources.
Rocha (2022) explains that information literacy is an ability to search, assess
and locate the desired information. However, the author emphasizes that if
information representation is not solid, even more experienced users will
not be able to retrieve information, as the search terms will not correspond
to the indexed terms. That said, the fundamental political role played
by information professionals is highlighted in promoting tools capable
of keeping up with the advances and needs of humanity. This role also
corresponds to that of scientific databases. Dantas, in 2002, reported that
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in “current” society “information plays a vital role and has great political
and economic value. Now, information is considered an economic good or
commodity,” considering that databases often serve large corporations or
institutions focused on an expertise.

According to Franciscatto (2019), databases are essential for
the dissemination of consistent and relevant work. When indexed in a
database, especially in an established one, these papers are endowed
with credibility and recognition of the quality of that scientific research.
Therefore, databases are another element that favors scientific production
and knowledge dissemination.

RESEARCH METHODS AND OBJECTIVES

This research is characterized as qualitative and exploratory. To
achieve its objectives, the study was divided into: (i) search and retrieval
of the theme Covid-19 in databases and indexing languages; and (ii)
comparative analysis of the subject categories of the databases and terms of
retrieved indexing languages.

SEARCH AND RETRIEVAL OF THE THEME “CoOVID-19” IN DATABASES AND
INDEXING LANGUAGES

Before carrying out the searches, the following databases were
selected: Global Index Medicus (GIM), as it encompasses publications from
all continents; Library of Congress (LC), as it is a database of significant
value, which has the power to influence other systems; Publications Office
of the European Union, as it encompasses publications from the entire
European continent; Latin American and Caribbean Literature in Health
Sciences (LILACS), as it is specific to the health area; and the service
management systems of Sao Paulo State University (Unesp), as it has an
integrated search with publication from CAPES Periodical Portal, and the
university’s Institutional Repository and Digital Library.

At first, the databases were chosen as they are specifically of the
health field and have a significant global influence. The lesser-known
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databases were considered for being outside the expected standards as they
offer perspectives that help contribute to the analysis.

The aim was for the analysis to encompass all continents, so search
systems and databases representing them were chosen: one from Europe,
one from North America, one from South and Central America, primarily
because the authors are Brazilian, and another more general database
with publications from Africa and Asia. Therefore, we could achieve more
comprehensive coverage, observing the focus of the publications retrieved
in each result.

The criteria used for their selection consisted of: (i) being focused
on the health area, encompassing public health and biomedicine, as they
are subareas focused on studying the protection of people’s health and
the study of microorganisms, respectively, and have the skills to develop
research on Covid-19 and its impact on the population (GIM, LILACS);
(ii) presenting publications with global coverage (GIM, LC, Publications
Office of the European Union, LILACS); and (iii) making publications
available to users free of charge, making them more accessible. Unesp
database was selected as it presents publications from the Brazilian
territory, with scientific publications developed by professors, students
and researchers belonging to Sio Paulo State University, and it shows an
overview of the reality of the impact of Covid-19 in the country. The links
for accessing them are available in chart 1.

Chart 1: Links to access the databases

Selected databases Access links
Global Index Medicus (GIM) https://www.globalindexmedicus.net/
Library of Congress (LC) hteps:/fwww.loc.gov/

Publications Office of the European
Union

Latin American and Caribbean Health
Sciences Literature (LILACS)

https://op.europa.cu/en/home

heeps://lilacs.bvsalud.org/

hteps://unesp.primo.exlibrisgroup.com/

discovery/search?vid=55UNESP_INST:UNESP

Source: by the authors

Séao Paulo State University (Unesp)
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GIM database provides access to world literature, focusing on subareas
such as public health and biomedicine, which were produced by low-
middle income countries. The Library of Congress is considered one of the
largest existing libraries, which has a vast collection and provides access to
information on a global scale, while the Publications Office of the European
Union has publications from countries that are part of the European Union
members. LILACS database is specialized in the health area, with scientific
and technical literature from more than 26 countries in Latin America and
the Caribbean and with free access. Unesp database has an integrated service
of a network of the institution’s libraries, which provides access to the physical
collection, the bases subscribed by the university, the content available on
the CAPES Periodicals Portal, the repository and the institution’s digital
library, with a scientific research production developed by the entire body of
students, teachers and researchers.

Indexing languages were also selected for the study as they are
constructed artificially, through procedures and aiming at controlling
vocabulary, enabling access and ensuring information retrieval. Among
them, the following languages were selected for the research: Health
Sciences Descriptors and Medical Headings (DeCS/MeSH); European
Union controlled vocabulary; Library of Congress Subject Headings
(LCSH); and the Macrostructure of the Global Index Medicus itself.

Initially, the criteria for selecting these languages were based on their
specialization in the area of health and presenting specific language (Health
Sciences Descriptors and Medical Headings - DeCS/MeSH and Global
Index Medicus). However, LCSH and the European Union Controlled
Vocabulary were also selected due to their importance for global coverage
and their ability to influence the development of other systems in other
countries. The indexing languages were accessed through Unesp, with free
access for all users.
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Chart 2: Links to access indexing languages

Indexing Languages Access Links
DeCS/MeSH https://decs.bvsalud.org/
European Union https://op.europa.cu/pt/web/eu-vocabularies/thesauri
Controlled Vocabulary
LCSH https://www.loc.gov/aba/publications/FreeLCSH/freelcsh.heml
GIM https://pesquisa.bvsalud.org/gim/decsocator/?output=site&lan-
Macrostructure g=en&from=08&sort=&format=summary&count= 20&{b=&pa-

ge=1&index=tw&q=%22Covid-19%22

Source: by the authors

DeCS/MeSH is a thesaurus intended to serve as a single language for
indexing different materials (articles, books, technical reports, etc.) and to
be used in research and retrieval of scientific literature subjects in different
information sources (Virtual Health Library, LILACS and MEDLINE).
The European Union Controlled Vocabulary is made up of alignments
(interoperability projects and tasks in databases); ATTO tables (used to
manage different types of tags such as metadata, editorial and graphical
user interface content); authority tables and code lists (both were defined to
harmonize and standardize codes and labels used by Publication Services and
in interinstitutional data exchange); taxonomies (have a unique hierarchical
structure and show different types of relationships such as parent/child);
and thesaurus (composed of Digital Europa Thesaurus — DET, ECLAS and
EuroVoc, intended to represent concepts through representative terms and
present their relationships). LCSH is a subject authority database, which
encompasses personal names, company titles, meeting or conference titles,
uniform titles, general subject titles and specific subjects, such as geographic.

ANALYSIS OF DATABASE SUBJECT CATEGORIES AND INDEXING LANGUAGE
TERMS

To carry out searches in the selected databases and indexing
languages, the term “Covid-19” was used, with a delimited period from
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2020 to 2023. This term was chosen as it is the most commonly used
among its variations.

From the obtained results, the existence of information that made
up “Main subject” or the equivalent in the search refinement area was
observed. They aimed at filtering publications by their subjects assigned
by the database, as observed in Figure 4. Therefore, to analyze the research,
we chose to incorporate this refinement in the sampling, as it allows us to
investigate these subjects, the similarities and differences with the term
Covid-19 and with the representative terms present in indexing languages.
To use in the analysis, we named this sampling as “Subject Categories”.
These categories can generally be found on the left or right side of the
database interface.

Figure 4: Example of subject categories

Global Index Medicus

World Health
Organization

ol (1)

[

LA micad) (195)
W i Pt | B

L L ot B (1338

g of SARS-CoV- 7 infection among

A ) (85T) F
5 e Maria ¥ e i P L WERrad gttt Qe BEEED 4 e
Lo L T ——
[T T p—— Cew bt
Avmcie i mghon | URACS-Brgema 1LLACS | © b 1509011

. 1 )
o Wkctians (0T 1)
550 Paule, Brask § eots Lo B

Pecmias, Vel (1100 ACony ¥ Gunng ERe COndvirus eaie JUIT pande
R Lt Sarmas. Py . s Dt e B, COmuens waa. ke Marrns.
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i o 3 ) Rl Powte e, T 43003051, 2074 58
s 53 Avmcie i nghe | VA g 1LILAES | © b 1509314

it s )

el Pt [145]

Source: by the authors

These subject categories show the publications assigned to each subject.
There is no explicit information about how this process occurs within the
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selected databases. However, through it, refining the search and finding even
more specific research, as required by the user’s needs, is possible. From these,
the study established that the first 50 subject categories would be selected,
as they occur in descending order, starting from the largest to the smallest
number of studies assigned to a subject category.

While indexing languages present different dynamics on their
platforms, for the analysis, the chosen terms were those that made up
the field “Entry term(s)”, as they address specific terms, and users can
start the search by them or are redirected to them. An example of the
search performed by the selected term in the indexing language is shown

in Figure 5.

Figure 5: Example of searching the term covid-19 in indexing language

< DeCS/MeSH

Descritores em Ciéncias da Satide

BIREME
Centro Latino-Americano e do Caribe
de Informagao em Ciéncias da Satde

i a
virtual em saide

Pesquisa Sobre 0 DeCS/MeSH AtualizagGes ¥ Vis&o Hierdrquica v Desenvolvedores DeCS Finder Sugerir novo termo  Contato

Qualquer termo v & Covid-19 Q

Detalhes Estrutura hierarquica Conceitos

covip19

Doenga Viral COVID-19
Doenga pelo Novo Coronavirus (2019-nCoV)
Doenga por 2019-

Doenga por Coronavirus 2019

Doenca por Coronavirus 2019-nCoV

Source: https://decs.bvsalud.org/ths/resource/?id=59585&filter=ths_termall&q=covid-19

The example shown in Figure 5 presents the results of the search
using the term Covid-19 in the DeCS/MeSH indexing language. It can
be observed in its details, in the form of a hierarchical tree structure and
through its concepts. This type of structured language enables the analysis
of the relationships between different types of representative terms, which
originate from a central theme. Its construction took place through
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specialist professionals to ensure that the information has an adequate
representation and effective retrieval during searches.

FINDINGS AND Di1scussioN

The findings are initially presented by the subject categories found in
the databases and subsequently, the results found in the analyzed indexing
languages.

Some of the analyzed systems present “subject categories” in their
search results, which are also described as “keywords”, “subjects” or “main
subject”. These categories are generated from the works that make up the
base, where they are grouped by similar themes. The results were organized
from the first 50 terms in order of assigned results, in other words, from
the categories with the most assigned research to the categories with the
fewest studies, carried out manually in a ranking table, created in word.

Graph 1: Terms retrieved from databases and indexing languages
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The graph shows the number of terms retrieved from databases and
indexing languages. In total, 52,574 terms were retrieved in the databases,
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of which 27,748 were from LC, followed by LILACS with 16,793. The
smallest number is from GIM with 6,895 and Catalog Athena - Unesp
with 1,138. In indexing languages, a total of 35 terms were retrieved,

divided into DeCS/MeSH (13) and LCSH (22).

Next, the data found in the two defined areas will be presented and
discussed: the databases and the indexing languages.

DATABASES

Global Index Medicus database retrieved 6,895 results with the
term Covid-19, including publications of papers presented at conferences,
articles, theses and dissertations. Publications Office of the European Union
database includes documents retrieved from laws, rights, publications,
summaries of legislation, web pages and the official EU contact list. The
Latin American and Caribbean Literature in Health Sciences database,
retrieved 16,793 papers. All available formats were considered at the
Library of Congress (LC), both online and printed. The search for the
term “Covid-19” retrieved 27,748 results. Initially, all the searches were
generally conducted in all fields. The results were then filtered by subject.

The analyzed databases presented different results in relation to the
most incident subject categories. It was noted that in the Publications
Ofhice of the European Union and in the Global Index Medicus, the most
common category of results was not the term properly defined for the
search, Covid-19, but rather “EU Member State” and “Coronavirus”,
respectively.

Data from the Publications Office of the European Union refer to
documents published by European Union entities. Therefore, they present
decisions, reports and communications carried out by the European
Communities and the European Union; these results were publications on
the Coronavirus. In the Global Index, the most frequently found results
stand out for the categories that involve: health consequences of the virus
(pneumonia, coronavirus infection, Severe Acute Respiratory Syndrome,
respiratory issues, mortality, etc.), public health decisions (Public Policy,
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Unified Health System, Quarantine, Public Health, Social Isolation,
Personal Protective Equipment), human behavior in the face of the
pandemic (Mental Health, Occupational Health, Social Behavior, Stress,
Psychological, Social Work), studies on the virus (Betacoronavirus, SARS-
CoV-2, Coronavirus) and medical procedures (Nursing, Primary Health
Care, Pediatrics, Thorax, Aged, Patient-to Professional, hospitalization).

Unesp is a public university and its collection covers all areas of
knowledge. Regarding the theme Covid-19, the category presenting
the highest number of publications was entitled Covid-19, with papers
published by professors and students at the University. However, we
found that the subject categories also identified a high incidence of topics
focused on technology (Artificial Intelligence, Application Software,
Computer Networks, Computer Communication Networks, Computers,
Software Engineering, etc.). We suggest that this result showed the efforts
of areas other than health to contribute to the migration of the teaching
environment that needed to happen, from physical to digital. Universities,
as well as several private companies, schools and other institutions needed
to invest in technologies to continue operating remotely. Adetayo (2023)
emphasizes that before the COVID-19 pandemic, emerging countries
widely used traditional research teaching methods in their university
libraries. Subsequently, they were forced to quickly find new ways to
continue operating and serving both the scientific community and the
general population through online education. This work of training and
continuous guidance to researchers is understood as crucial for enabling
researchers to access the desired information. We highlight here the use of
databases and indexing languages, which are elements that information
professionals should be familiar with to assist in the process of organizing
and retrieving information.

Lilacs presents categories consistent with the profile of its database,
which is specifically focused on health, presents subject categories for
topics such as: health consequences resulting from the virus (Coronavirus
Infections, Viral Pneumonia, Severe Acute Respiratory Syndrome ,
Neoplasms), studies on the virus (Betacoronavirus, SARS-CoV-2,
Coronavirus), public health policies (Social Isolation, Contingency
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Plans, Personal Protective Equipment, Immunization Programs, Physical
Distancing), hospital action measures (Epidemiological Monitoring,
Intensive Care Units, Primary Health Care, Nursing Care, Biological Risk
Containment), however, one of the subject categories that stood out in
relation to other databases was “Telemedicine”, which became a reality and
allowed to serve people regardless of their location. Lilacs is considered to be
similar to the Global Index Medicus, despite GIM database is not exclusive
to a single area. It is noteworthy that Lilacs and Global Index Medicus use
DeCs/MeSh as their indexing language, which may contribute to their
similarity in subject categories, even if the indexing language and subject
categories are distinct elements. According to Lancaster (2004), satisfactory
search results in databases can be considered “useful” and “relevant” when
they meet the user’s needs. This can be linked to the categories of subject
with exhaustive indexing, as pointed out by the author. Similarly, GIM
uses a criterion of comprehensiveness in its subject categories to encompass
more papers on a specific topic, while Lilacs uses them more specifically
to meet the needs of health researchers more pertinently. Issues such as
exhaustiveness and specificity in indexing should be defined in an indexing
policy when belonging to an information system (Lancaster, 2004; Fujita
et al., 2016), comprehensiveness in the coverage of concepts laid out in
the structure of indexing language (ISO 25694-1, 2011). Here, we can
associate these same aspects with the criterion of comprehensiveness used
by each database.

Library of Congress retrieved a large number of works with the
proposed central theme and the presence of categories thataddress American
cities and the country itself was perceived as a factor that distinguishes it
from other databases (United States, New York (State), Bronx, Queens,
Brooklyn, Manhattan), the way in which this period of human history was
portrayed (Digital Photographs, Time Lapse: Covid-19, Blogs, Fashions,
Newspapers, Portraits), in addition to the government measures and laws
taken to combat the virus (Face Masks, Law, Law Library, Government,
Legal Notice).
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INDEXING LANGUAGES

The selected indexing languages were: Health Sciences Descriptors /
Medical Subject Headings (DeCs/Mesh); the European Union Controlled
Vocabulary - EU VOCABULARIES; and the Library of Congress Subject
Headings (LCSH). In DeCs/MeSH, the search for the term Covid-19
retrieved 13 results. However, the results showed that the preferred term
has 60 cross-references with terms considered to be alternative or non-
preferred which have no vocabulary control.

In the indexing language of the Library of Congress Subject
Headings, 22 results were found and the term closest to the one searched
was Covid-19 (Disease) with nine cross references. Research carried out

in the European Union Controlled Vocabulary - EU VOCABULARIES

demonstrates that its structure only presents two cross-referenced terms.

In the analysis of indexing languages, the study found that DeCs/
MeSh retrieved 13 results thataddressed Covid-19, with LCSH bringing 22
results in the search. As expected, DeCs/MeSh brought specific descriptors
from the health area (Serological Test for COVID-19, Acute Post-
COVID-19 Syndrome, Serotherapy for COVID-19, ChAdOx1 nCoV
19) and in the term “Covid-19”, it presented 60 cross-references. This is
to standardize all the terms that have emerged to address the same subject.
The importance of a tool such as an indexing language that directs both the
indexer and the user when choosing the ideal term for their representation
and/or search is thereby observed. Cruz and Fujita (2021) highlight that
making the indexing language available to the user can contribute to
information retrieval by allowing for the development of a search strategy
that is more coherent with each database used. This approach ensures that
the terms used in indexing and searching are consistent.

LCSH addressed more social and comprehensive themes in its
structure (COVID-19 Pandemic, 2020- , in art; COVID-19 (Disease)
(Islamic law); COVID-19 Pandemic, 2020- , in motion pictures;
COVID-19 Pandemic, 2020- , in mass media, COVID-19 Pandemic,
2020- , in popular culture; COVID-19 Pandemic, 2020- , in literature).
This is due to the fact that LCSH is not a specialized indexing language
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in one area of knowledge, but seeks to serve other types of information
resources. The proposed descriptor “Covid 19” had 9 cross-references
that presented related terms written differently, considered synonymous
(Coronavirus disease-19, SARS coronavirus 2 disease, SARS CoV-2
disease).

In EU VOCABULARIES, the term Covid-19 is in a structure with
three general terms attached to it “infectious disease; illness; health policy”
and with only two cross references: “NextGenerationEU” and “recovery
from the coronavirus pandemic”, demonstrating that it is not an indexing
language that brings specificity to areas related to health, but rather focused
on the social aspect.

Therefore, subject categories differ from indexing languages,
especially if we conduct a thematic approach as in this research. When
analyzing the theme Covid-19, we noticed that subject categories do
not present a systematic hierarchical order based on the central subject.
Several papers with related themes are retrieved, but not necessarily in the
health area, such as in indexing languages that present specificity of the
researched topic and relate the variations of the term, represented by the
cross-references and standardizing them in a single descriptor.

Chart 3 is a diagram that presents a list of broader and narrower
terms that are unrelated or that were only assigned by databases or indexing
languages.
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Chart 3: Results in databases and indexing languages
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The scheme in Chart 3 shows how the terms are related in databases
and indexing languages. Each color corresponds to a different category,
such as broader or narrower terms; unrelated terms; terms that were
assigned only by databases or indexing languages; and the terms that were
assigned by databases and indexing languages.

The term “Covid-19” was the only one assigned by both indexing
languages and databases. Furthermore, the broader terms are related to the
health area, such as “Social isolation” or “Public policy”, while the narrower
terms, in orange, are directly linked to the term “Covid-19”. Most of the
terms assigned by the databases are unrelated terms, such as “Software
engineering”, “Computers” or “blogs”, which demonstrates a certain
concern regarding the quality of the assignment of subject categories and
keywords in the studies. Furthermore, the terms defined by the indexing
languages have a specificity that may not be suitable for databases specific
to the health area due to the lack of coverage corresponding to what the
specificity of the area requires. In parallel, it is relevant to reflect on the
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coverage of terms assigned by these languages, such as “Coronavirus-19
Disease”. Such reflection can extend to how these terms are reused by
information units such as libraries to thematically represent their collection.

The indexing language used by Global Index Medicus is DeCs/
MeSh, which is available for user query in the Institution’s online catalog.

CONCLUSION

As highlighted in the introduction, indexing languages require
periodic maintenance to remain updated so that subject indexing can
accurately represent specific topics, such as “Covid-19” in this case. The
research problem consisted of investigating how the term is treated within
the subject categories and indexing languages analyzed. We concluded that
the subject categories presented in the database interfaces have distinct
characteristics: they are comprehensive, where there is no intention to
specify the subject; they are linked to subjects not evidently related to
Covid-19 and the health field; and there are more specific categories that
directly address issues related to the researched subject. These subject
categories function as a resource for categorizing databases to gather
documents. However, they are not tools that adhere to a specific policy or
are used in a subject analysis process, such as indexing. They are developed
and made available to act merely as search filters.

Indexing languages adhere to the purpose defined by their
responsible institution, and the databases that utilize them are aware of
the area in which each language operates, as well as its degree of specificity
and coverage of topics. This can be observed in the results from the LCSH
when searching for the term “Covid-19”, which yields general terms
compared to DeCS/MeSH, a language specialized in Health Sciences, and
which includes numerous cross-references (60) to describe the concept of
Covid-19. EU VOCABULARIES, despite presenting the chosen term,
brought a more political and social bias. Again, this reflects the purpose of
each indexing language and its objectives in representation
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We can consider that the research proposal, to analyze the
representative terms available in different languages, such as in English and
Portuguese, and to compare them with the subject categories assigned in
databases, was specific within the scope of studies on indexing languages,
subject representation, and information retrieval. This is because the
investigation aimed not only at one information organization tool but
at two: indexing languages, developed with a solid, predefined purpose
used for indexing and information retrieval, and subject categories, used
as a resource for grouping common documents. Additionally, we noticed
that both have different roles within information organization. Indexing
languages seek to standardize the terms used both in the representation and
in the search strategy for valuable information for users. Subject categories
comprehensively bring together how a subject is related to others through
a qualitative perspective of the works indexed in the database. The topic
Covid-19 was chosen precisely because of its importance for the health
area and for public and governmental interests.

With that, Libraries and information systems play a fundamental role
in building scientific knowledge through information processing. The role
of librarians as indexers is politically necessary to combat misinformation
through adequate representation of informational content. Indexing
languages and databases are part of this gear in the precise representation
of informational resources. Therefore, it is evident that databases are
rich information environments that require the functionality of their
interfaces, considering a facilitative aspect in website navigation, with the
organization of information present within them and the use of consistent
indexing languages to coherently represent the subject addressed in the
types of documents provided by each one.

Reflecting on the emergence of new threatening diseases and the
technological evolution we have been witnessing, we consider that
although we are currently transitioning to new technologies, such as
the progressive establishment of artificial intelligence (AI) which can
significantly contribute to the information organization and representation
in information systems, such as databases, this does not eliminate the
need for the improvement of indexing languages through their constant
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updating. This is especially true as we are at the beginning of a new
technology that is not yet widely known or available to everyone.

During the Covid-19 pandemic, it became evident that the tools
managing and providing information, along with scientific databases and
information systems, are key elements in combating misinformation and
can be crucial for the success of research that significantly impacts human
life. The topic of Covid-19 was chosen due to its importance to the health
area, as well as public and governmental interests. Therefore, this study
aims to convey the scope of the tools that establish vocabulary control and
their usability in databases. Through the use of subject cross-references, it
is possible to group the most commonly used terms to describe a single
concept, thus avoiding discrepancies in search results and facilitating the
researcher’s work.

On this matter, it is important to emphasize the role of information
professionals in empowering their users about the use of available resources
for navigating and searching their databases, whether through tutorials,
asynchronous training, or other methods. Information representation,
as an area of interest and dedication in the organization of information,
should solidify knowledge and successful practices to evolve and enhance
information systems.
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