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Abstract

Health Literacy (HL) is a fairly new area of research in Brazil that
is usually conducted by healthcare professionals. In this research,
we aim to explore the contributions of Language and Terminology
Studies to fostering new understandings on the concept of HL con-
sidering the socioeconomic and educational challenges experienced
in Brazil. In addition to providing an overview of HL in Brazil,
this paper also reviews a set of experiments made while developing
MedSimples, a system designed to help promote HL using plain
Portuguese.
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Resum

Un enfocament lingiiistic de I'alfabetitzacio sanitaria
al Brasil: aspectes terminologics

L'Alfabetitzaci6 en Salut (AS) és una area d’investigacid nova al
Brasil que normalment duen a terme professionals de la salut.
En aquesta investigacid, pretenem explorar les contribucions dels
Estudis de Llengua i Terminologia per a fomentar noves visions
sobre el concepte d’AS tenint en compte els reptes socioeconomics
i educatius al Brasil. A més de proporcionar una visié general
d’AS al Brasil, aquest article també revisa un conjunt d’expe-
riments realitzats durant el desenvolupament de MedSimples,
un sistema dissenyat per ajudar a promoure 'AS utilitzant el
portugues planer.

PARAULES CLAU: terminologia; alfabetitzacid en salut;
portugues planer; MedSimples

per la proposta del sistema MedSimples,
una eina d'ajuda per a la simplificacié de
textos relacionats amb la salut.

TERMINALIA 25 (2022): 14-27 - DOI: 10.2436/20.2503.01.173
Data de recepcid: 04/11/2021. Data d’acceptacid: 29/05/2022
ISSN: 2013-6692 (impresa); 2013-6706 (electronica) - http:|[terminalia.iec.cat

Terminalia ndm. 25 | 14 ARTICLES


https://orcid.org/0000-0002-6022-8408
mailto:mariafinatto@gmail.com
https://orcid.org/0000-0003-4043-1836
mailto:liana@linguatraducoes.com.br
http://terminalia.iec.cat

A Linguistic Approach To Health Literacy In Brazil: Terminological Aspects

Liana Braga Paraguassu i Maria José Bocorny Finatto

1 Introduction

This paper discusses the results of an ongoing doctor-
al® research that relates different contributions from
Language and Terminology Studies in order to foster
new understandings on the concept of Health Literacy
(hereinafter HL) in Brazil. In addition to providing an
overview of HL in Brazil, this paper also reviews a set of
experiments made while developing MedSimples sys-
tem (Paraguassu et al. 2020; Zilio et al., 2020). Med-
Simples, in its design and functionality, is one of the
inputs for the ongoing research.

MedSimples is a text processing system available for
free on a website dedicated to th e theme of text and
terminological accessibility (Finatto and Motta, 2019).
The system was built to support communication medi-
ators while writing facilitated texts on Health-related
topics. MedSimples helps writers create and edit texts
according to the needs of Brazilian adults with limited
education and little experience in reading texts in gen-
eral. MedSimples (hereinafter FMed) puts into practice
important theoretical points of our understanding, as
linguists and terminologists, of new scopes for the lin-
guistic-terminological mediation of communication.

As a frame to situate FMed, we have the promotion
of HL. HL is a multi-, inter and transdisciplinary social
and political mission that has taken on a whole new
meaning in face of the pandemic. Although, in Brazil,
HL is more commonly addressed by health profession-
als, it is indisputable that language is a fundamental
part of it, and for that it is also worthy of attention
from linguists and terminologists.

In this trajectory, we argue that our studies on Lit-
eracy in general generated in the area of Education
and based on robust research on Teaching, Reading and
Literacy in Brazil can be combined with Terminology
and Translation Studies. This confluence of different
perspectives can highlight new paths for the construc-
tion of an effective HL in our country, where HL is both
an idea and a set of actions that take into account lin-
guistic and cultural diversity, socio-historical heritages
and multifaceted socioeconomic aspects of a country-
continent like ours.

In order to achieve this goal, we have a peculiar sit-
uation to overcome, only 12% of the Brazilian adult
population can be considered sufficiently proficient in
reading comprehension (INAF, 2018). Therefore, our
intention is to collaborate with ideas and proposals to
facilitate written information on topics of public inter-
est, especially in the areas of Healthcare, Civil Rights
and Science Teaching.

In the next sections of this paper, we will explore
the following topics: the Brazilian perspective of
HL amidst a historical trajectory of studies; the con-
ception of simplification as a type of intralingual
translation connected to the ideal of text and termi-
nological accessibility (hereinafter ATT). After that,
we present a summary on how terminology was sim-
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plified/translated before being incorporated into the
current functionalities of FMed. Finally, we will show
preliminary results from a series of tests made with
FMed users-writers (content producers) and end read-
ers (readers of the content produced with the help of
FMed), as well as the current stages of the research
and future perspectives.

2 Health Literacy and other types of literacy
in Brazil

According to a fairly recent definition provided by
WHO (2016),3 HL is the ability of individuals to “gain
access to, understand and use information in ways
which promote and maintain good health for them-
selves, their families and their communities”. As we
can see by this definition, HL is much more than an
individual’s ability to read and understand leaflets and
nutrition labels, make doctor appointments, or follow
prescriptions. HL means expanding the individual’s
sphere to reach their community, which involves, for
example, being able to mobilize their community to
deal with adverse social, economic, and environmental
conditions more effectively.

These more recent definitions of HL are in line with
a linguistic, psycholinguistic, and educational con-
cept of literacy in general. In Brazil, the concept of
literacy [letramento] was introduced in the 1980s by
linguists to embrace the new Education Studies that
were arising (Silva, 2009). The word letramento was
added to the Brazilian Portuguese educational vocab-
ulary to embrace new concepts by refining and going
beyond the ideas of alfabetizacdo nurtured by Paulo
Freire. Roughly speaking, alfabetiza¢do is the ability to
read and write and is related with some formal school
experience.

Alfabetizacdo is a gradual process. For example, it
begins when the learner can perceive that a word such
as insecticide is comprised of two meaning segments:
[insect] + [cide] ‘that kills’. After a simpler or initial
decoding phase, a person, when faced with another
word like fungicide, will be able to identify and under-
stand the differentiated linguistic value of the fungi-
segment and give meaning to -cide, even though they do
not understand that the segment is a derivation of the
word fungo, which initially refers to something that is
not the same as insect. Finally, when a person manages
to distinguish fungi and insects, in their different senses
and concepts, this means their level of alfabetizacdo has
advanced significantly, at least in terms of lexicon.

However, our concept of letramento is not limited to
the ideas of alfabetizacdo or formal schooling, nor is
strictly conditioned by them. That is, in Brazil, a per-
son can have several years of formal school experience
and go to university, but not necessarily be fully lit-
erate, as they are not able to apply the knowledge to
which they were exposed in real life.

15 | Terminalia nam. 25



In practice, a vast number of people in Brazil are
unable to read and understand informational materials
that address the dangers of handling insecticides and fun-
gicides, even though this type of information is essen-
tial to a great portion of our population, as farming is
a major source of income in our country. On the other
hand, when readers are capable of being aware and
responsive to the information received in written
and oral format, they become “polyglots” within their
own language, and this means they have acquired
letramento.

According to Estopa (2021), the promotion of Liter-
acy in Health —which the author calls, in the European
context, Alfabetizacién en Salud — can be understood as
a process of culturalization in Health, as it generates
changes in how people deal with their illness and,
above all, in the relationship established between doc-
tor and patient.

In Brazil, research in HL tends to be led by health
professionals, without a broad participation of lin-
guists. Unfortunately, in our country HL is still an
incipient area of research and has not received the
same investment as in other countries. Fortunately, in
the past few years, the level of interest in HL has grown,
and new studies are emerging, especially in our pub-
lic universities, medical associations, and the Oswaldo
Cruz Foundation (Fiocruz). These are important studies
that include, for example, the adaptation of internation-
al Health Literacy tests (Maragno et al., 2019) to Brazil-
ian Portuguese to be used with patients from our public
health system. Nevertheless, we have noticed generic
definitions about HL and attempts to replicate experi-
ences validated in North America and Europe without
great contextualization for the Brazilian reality.

As we can see in Figure 1, while in countries such
as the United States the average citizen, in 2017, spent

13.4 years in school and, in Germany, 14.1 years, in Bra-
zil the mean years of schooling was 7.8 years. Although
there is not a definite relationship between years in
school and full literacy, as the construction of knowl-
edge does not occur linearly, the chances of a Brazil-
ian developing different literacies — from linguistic to
scientific literacy — tend to be hampered by the lack of
investments and the low quality of education associ-
ated with fewer years of schooling.

Through a series of empirical observations, within
Language Studies (Carvalho, 2020) and Health Liter-
acy (Baker, 2006; Sampaio, 2019), evidence support
that a substantial portion of the Brazilian population
does not have the foundations needed to understand
texts on Health topics as the information is currently
conveyed. One of the fundamental causes, which has
become commonplace, is associated with the histori-
cal deficiencies of our formal educational system.

The fragilities of our educational system have long
been pointed out by scholars from different fields
of knowledge (Soares, 2009; Passamai et al., 2019).
Regarding its effects, concerning misinformation in
Health, unfortunately it is not difficult to collect data
about the missteps of healthcare institutions as well as
healthcare professionals. As an emblematic example,
among many, we have the various campaigns for vacci-
nation, such as those for HPV, which prevents a type of
cancer. For these campaigns, government institutions
often distribute “informational” materials that are full
of unexplained and hardly understandable terminol-
ogy. As a result, we have witnessed a frightening lack
of support from the population, with low adherence
to vaccination, even from people who are considered
highly educated and literate in our country.

To better understand the profile of our readers, it
is worth examining the different elements that help

Mean years of schooling, 2017
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FIGURE 1. Mean years of schooling in the world in 2017. Source: https:|/ourworldindata.org/covid-vaccinations
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us to outline a literacy framework of our population.
According to a latest study conducted by INAF (Brazil-
ian Institute for Literacy Studies) in 2018, three out of
ten (29%) Brazilians (38 million people), aged between
15 and 64 years old, are considered functionally illiter-
ate, which means they have a hard time understanding
and expressing themselves through words and num-
bers in everyday situations, such as giving change at
the grocery store or identifying the main information
on a vaccination poster (Instituto Paulo Montenegro,
c2018, online document).

In this context, linguists, whether translators, pro-
fessional writers or researchers in Reading and Educa-
tion, who have the necessary knowledge to recognize
linguistic barriers in a text and how to overcome them,
will have a fundamental role in mediating communica-
tion. In Brazil, literacy (letramento + alfabetizacdo) is an
area of concern in Language Studies, especially Applied
Linguistics, while Terminology has been dedicated to
different phenomena of specialized communication
and recognizes the principle of terminological ade-
quacy (Cabré, 1999). By combining these two research
areas, our goal is to try to understand the meaning of
HL in Brazil and how it could be implemented in the
midst of such a peculiar scenario of adversity.

3 Simplification as intralingual translation

According to Jakobson (1959: 233), there are three
basic types of translation: interlingual translation,
intersemiotic translation and intralingual translation.
From this trinomial, we highlight the type of trans-
lation that has to do with the simplification of texts
and which, as stated by Zethsen (2016: 693), aims to
overcome internal barriers in the same language, the
intralingual translation.

When we rewrite a text in Brazilian Portuguese,
in our case, to overcome certain barriers to reading
comprehension, we are, in a way, translating this text
to those who do not fully comprehend all the aspects
involved in such text. When we rewrite a highly spe-
cialized text for scientific dissemination, we try to
break possible barriers of specialized language. Thus,
we see intralingual translation as a form of text sim-
plification that requires rewriting and rewording
(Paraguassu, 2019: 80-81). The greatest challenge is
transforming a source text — whether it comes from
academic scientific writing or even from knowledge
that presents itself as scientific dissemination — into
something that, although “non-specialized”, still pre-
serves the original conceptual adequacy and accuracy.

In different Terminology studies and research, var-
ious linguistic strategies aiming to translate or sim-
plify specialized texts in the direction of more or less
efficient scientific dissemination have already been
described (Ciapuscio, 2008; Saggion 2017) and vali-
dated (Silva Cortina, 2018). In our case, as we deal, at
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the same time, with literacy gaps (letramento + alfabet-
iza¢do), we began to explore different strategies for text
facilitation. Some of them of a synthetic nature and
some of a semantic nature, concerning the vocabulary
and the global text and discourse structure.

Here are two examples of lexical simplification by
substitution (1) and by explanation (2), which involve
terminologies.

Ex. 1: The patient has nephrolithiasis. — The patient has
kidney stones.

Ex. 2: The patient has nephrolithiasis. — The patient
has nephrolithiasis, a disease more popularly known as
kidney stones.

Syntactic simplification deals with structural issues
in the text that may hinder reading comprehension.
For example, a sentence in passive voice (1), which is
likely to be more difficult for certain readers, can be
changed into active voice, which is usually easier to
understand, as the subject of the action becomes more
evident. Examples of syntactic changes for text simpli-
fication may include changing subordinate clauses (2)
into independent and shorter sentences, facilitating
the identification of the subject in the sentence.

Ex. 1: The patient was examined by the attending
physician. — passive voice

The attending physician examined the patient

— active voice

Ex. 2: The patient, who has been experiencing
constant pain in the arm, was referred to a specialist.
— subordinate clauses

The patient has been experiencing constant pain

in the arm. The patient was referred to a specialist.
— independent clauses.

However, the simplification process of a text that
is theoretically complex will involve many variables,
elements that go beyond simply following program-
matic recommendations inherited from the Plain Lan-
guage guidelines (Paraguassu, 2019: 99-103), even if
they have already been adapted to Brazilian Portu-
guese (Cortina Silva, 2018). There is no “magical”
formula that guarantees the success of a text simplifi-
cation. What we can do is to rely on linguistic studies
and data that will support the writer’s decision-mak-
ing. For example, we have “structural” linguistic tests
valid for Brazilian Portuguese (Cortina Silva, 2018:
178-198). These tests can be applied by the writer to
check whether scores that indicate semantic and syn-
tactic complexity were reduced in the simplified ver-
sion of the text. In this case, these tests use linguistic
measurements based on lexical-statistical patterns
observed in current corpora. These studies on the read-
ability and complexity of texts (Aluisio and Gasperin,
2010) made with computational support and linguistic
foundation were conducted by Brazilian researchers
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during the PorSimples project for the Simplification
of Portuguese Texts.

Below, we exemplify how the analysis of termi-
nologies and texts can help mediate communication
(Concei¢do and Zanola, 2020). To this end, we present
FMed, a system that helps users write simplified texts
on healthcare topics for people with limited education
and literacy.

4 Terminologies in the FMed

The Terminology studies that underlie our research
have a textual and communicative perspective (Finatto,
2020), that is, the terminologies are perceived, first of
all, in a global discourse setting, which integrates, in
its specificities, a given genre and a series of conven-
tional features. Thus, as the Communicative Theory of
Terminology (Cabré 1999) emphasizes, the words
of a text receive the status and value of a term only in a
given discursive context of specialized communication.

With this framework in mind, we have designed and

built FMed (Paraguassu et al. 2020; Zilio et al., 2020).
The system focuses on two reader profiles: i) Type 1,
adult reader with g years of formal education; ii) Type
2, adult reader with at least 13 years of formal educa-
tion. The system workflow is summarized as follows:

1. The input is a text provided by the user-writer who
selects: a) one of the health-related themes availa-
ble in the system (currently Covid-19, Parkinson’s
Disease, Newborn Care); b) the end reader profile
for which they intend to write.

2. The user’s text then is transformed into a sequen-
tial lemmatized list of words and multiword
expressions (MWEs). For the lemmatization,
FMed uses a resident parsing system, the PassPort
(Zilio et al., 2018). PassPort is a free open system
for Brazilian Portuguese lemmatization.

3. Each item in the lemmatized list is syntactically
and semantically tagged and connected to its cor-
respondences in three categorized sub-lists — or
databases — which contain, respectively: a) com-
mon words and MWEs that are considered poten-
tially simple for the average reader; b) common
words and MWEs that are considered potentially
difficult for the average reader ¢) terminologies
and specialized MWEs that are considered poten-
tially complex for the average reader.

4. Each potentially difficult item underlined in b)
(blue) and ¢) (green) receives a suggestion for
simplification. When a common word or MWE
is considered difficult, the system suggests a
synonym based on an ordered database/listing of
facilitated synonyms. If there is no synonym to
provide, an alert is displayed on the screen. For
the terminologies and/or specialized MWEs, the
suggestions come from the system glossaries,
that s, a list of terms and their simple definitions/
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explanations per domain. If the term is not found
in the database, an alert message is displayed.

5. As a result, the output text points out potentially
complex words within the common and speciali-
zed lexicon that require the user’s attention. Sug-
gestions and alerts about the need for facilitation
are displayed to the user in the form of pop-ups.
The suggestions and alerts can then be assessed
by the user-writer, who may or may not include
them in the final version of the text.

6. The user-writer exports the text with the sugges-
tions in TXT format so that they can finish editing
it outside the system.

Currently, FMed offers simplified definitions or expla-
nations for terminologies within 3 different Health-
related subjects: a) Parkinson’s Disease/Neurology; b)
Covid-19/Infectiology; c) Newborn Care/Pediatrics.

As the FMed system also highlights potentially diffi-
cult words that are part of the common lexicon, suggest-
ing more accessible synonyms, it was necessary to build
a controlled vocabulary. This vocabulary was based on
aword frequency threshold associated with a corpus of
Popular Brazilian Portuguese, CorPoP (Pasqualini and
Finatto, 2018). CorPop is comprised of texts selected
based on the average level of literacy of Brazilian read-
ers, serving as reference for Plain Portuguese.

FMed’s main users-writers are content producers
such as journalists, healthcare professionals, techni-
cal writers, among others. In general, highly educat-
ed and literate people who are able to recognize that
some texts are very difficult to some people and wish
to facilitate these texts for an audience that, for differ-
ent reasons, have comprehension limitations.

The system is not exclusive to users-writers and can
also be harnessed by the end reader of a health-related
text available on the Internet. But, in this case, some
skills and knowledge that go beyond basic literacy are
required, as the end reader will need to have a certain
level of computer and digital literacy.

FMed is part of a project funded by CNPq — Brazilian
Council for Scientific and Technological Development
— since 2016. The first modules to be developed were
Parkinson’s Disease (PD) and Pediatrics. In 2019, after
receiving a distinction of merit granted by Google (Lara
2019), it was possible to advance the research by: a)
incorporating new themes, such as Covid-19; b) expand-
ing the coverage of PD terms; and ¢) adding specifica-
tion to the module of Pediatrics with Newborn Care.

Currently, in 2021, the system offers more than
3,000 terms with simplified definitions using CorPop
as reference for Plain Portuguese. The definitions/
explanations are reviewed and validated by consul-
tant physicians. In FMed internal glossaries, there are
1,793 terminology entries on PD, +450 on Covid-19,
and +850 on Pediatrics. Currently, we have been work-
ing to expand the themes and sub-themes by adding a
module on Oncology. Figure 2 below illustrates FMed
processing a text on the Covid-1g Module.
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Simplificac¢ao sugerida

Clique nes itens sublinhados e avalie as sugestd

por teste laboratorial positivo para covid-19 e auséncia de si

ntomas.

_ ) Dispneia
n¢a de sintomas nao especificos, cc

respir

dificu’

dac

se a Sindrome Respiratéria Aguda Grave (Sindrome Gripal que apresente ¢

es. O que vocé julgar adequado serd incluido no texto clicando em ACEITAR.

ificil ou dolorosa;

weialdesconforto respiratdrio ou pressao persistente no térax ou saturagio de oxigénio

2 ou ndo de anosmia, ageusia, diarreia, dor abdominal, febre,

stente didria, aé de piora progressiva de outro sintoma

ACEITAR ou sintomas de §

menar que 95% em ar ambiente

Avalie as sugestdes incluidas e faca os ajustes necessarios.

Viocé pode EDITAR, COPIAR e EXPORTAR o texto para finaliza-lo.

FIGURE 2. A text on Covid-19 processed on FMed system. Source: http:|[www.ufrgs.br[textecc/acessibilidade/page/cartilha/

It is worth mentioning the criteria used to differenti-
ate terminology and difficult words. The underlined termi-
nologies are those pre-recognized in corpora specially
collected and studied for each subject area and special-
ty. The suggested definitions for the terms consider
two types of readers, Type 1 reader and Type 2 reader,
where Type 1 reader corresponds to the majority of the
Brazilian population, that is, people with Elementa-
ry School or averagely 8-g years of formal education.
Type 2 reader corresponds to people who have finished
High School or more.

FMed combines three types of internal word lists.
The content and nature of these lists are summarized
in Table 1 on the next page and detailed at http:|/www.
ufrgs.br/textecc/acessibilidadelfiles/origem%2 osugest%2 omed-
simples%20-%2 otexto%2 ofinal. pdf.

In view of the proposal of a system to help simplify
texts on specific health-related subjects, we have not
planned a glossary that covers all the subjects together,
but separate computational lexicons for each subject.
In the case of PD, for example, we started with a spe-
cific glossary containing approximately 100 terms that
was later expanded to +1750 items, including nuclear
and peripheral terms. The expansion came from the
addition of new corpora and consideration of two read-
er profiles, different uses, and related sub-themes in
order to improve coverage and the different facilitation
needs that had emerged. As a result, new terminologies
were added, such as terms from Biochemistry, Nutri-
tion, as well as the frequent comorbidities in the elder-
ly, etc. Figure 3 on the next page illustrates the core
terms and the peripheral terms in the PD domain.

As we can see in Figure 4, the greater the number of
peripheral terms, the better the system performs. This
is because the system is then capable of processing a
greater variety of texts on a given theme. Currently,
the FMed PD module has shown the best performance
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according to a computational test conducted in 2020
(Zilio et al., 2020). The PD Module has a coverage
of +1750 terms, of which approximately +1300 are
peripheral terms. The Covid-19 module, on the other
hand, has a coverage of +450 terms, from which the
vast majority is part of the main core, as we have not
yet been able to include a new repertoire of peripheral
terms.

4.1 Definitions/explanations of FMed internal
glossaries by domain

To propose simplified definitions/explanations on the
themes covered by FMed, we always rely on trustwor-
thy sources. We select materials available on-line and
authored by healthcare professionals or by properly
identified health institutions, such as the Brazilian
Ministry of Health and Fiocruz. We also use print-
ed materials such as popular science texts written by
healthcare professionals, handbooks, glossaries, and
dictionaries in the medical field. However, when we
use materials that do not target laypersons, we have to
make extra effort throughout the simplification pro-
cess.

As already mentioned, we work with two reader pro-
files. It is worth emphasizing that each type of reader,
Type 1 and Type 2, is associated with a different ver-
sion of the internal glossary for each domain. The PD
module works with these two profiles, while Covid-19
and Newborn Care currently offer only Type 1 Reader
(Elementary School).

The construction of the internal glossaries was
divided into different stages. At first, we searched for
definitions in recognized medical websites, diction-
aries, glossaries, and medical handbooks, as well as
repertoires of terms for laypersons in websites of insti-
tutions such as WHO, CDC, Fiocruz and the Brazilian

19 | Terminalia nam. 25


http://www.ufrgs.br/textecc/acessibilidade/files/origem%20sugest%20medsimples%20-%20texto%20final.pdf
http://www.ufrgs.br/textecc/acessibilidade/files/origem%20sugest%20medsimples%20-%20texto%20final.pdf
http://www.ufrgs.br/textecc/acessibilidade/files/origem%20sugest%20medsimples%20-%20texto%20final.pdf
http://www.ufrgs.br/textecc/acessibilidade/page/cartilha/

A Linguistic Approach To Health Literacy In Brazil: Terminological Aspects

Liana Braga Paraguassu i Maria José Bocorny Finatto

List of simple words

List of difficult words

List of terms of the selected domain

List of most frequent words on
CorPop. CorPop texts include tabloids
and fictional literature texts formatted
for readers with little reading
experience.

When identified in the text inserted

on FMed, the words in this list are not
underlined and no suggestions are
given, as they are likely to be accessible
to a Typer reader. Examples from this
list are SALADA, CADEIRA, LIVRO,
DE, E PARA.

List based on the Thesaurus of the
Portuguese Language (TeP 2.0)
(Maziero, Pardo 2008). This thesaurus
was filtered and restructured based

on CorPop simple word list. If a given
item occurs five (5) times or less in
CorPop, it is indicated as potentially
difficult on FMed.

When a difficult word is detected, it

is underlined in blue and an ordered
series of simpler synonyms is shown,
also extracted from the combination of
TeP 2.0 and CorPop. When there is not
a simpler synonym available, the alert
“difficult word, please review”

is displayed.

Examples from this list are EXARAR,
EXIMIR, PROPAGAR, MAGNITUDE,
TODAVIA.

(internal glossary)

Lists created based on popular science
texts for the lay audience in general;
scientific articles and drug leaflets on
the themes covered by FMed.

The glossaries (1) Parkinson’s
Disease, (2) Covid-19 and (3)
Pediatrics - Newborn Care have a core
of specific terms as well as what we
call peripheral terms (See Fig. 3).

When any of the glossary items is
identified in the text, simplified
definitions are shown, which can be
dismissed or incorporated into the
text by the user-writer. The list of
terms extracted from the three Health
+ Medical corpora is more extensive
than the list of terms + definitions.
Therefore, when a term is identified
among the words in the text and there
in not a definition in the database,

a “Further research required” alert is
displayed.

TABLE 1. Content of FMed internal word lists. Source: Created by the authors

BEXIGA

DECUBITO

HIPOSMIA

SEDENTARISMO

FONOAUDIOLOGIA

DISTURBIO PSIQUIATRICO

AciDo URICO

TAQUICARDIA

CEFALEIA

HEREDITARIO

FIGURE 3: Terminology core and peripheral terms. Source: Created by the authors
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Mal de Parkinson

nome a ser evitado por poder causar
preconceito ou discriminagao; usar
Doenga de Parkinson (*Ver Doenga de

Simpllﬁcaqﬁo SUugel parkinson no glossério)

Cligue nos itens sublinhados e aval

serd incluido no texto clicando em ACEITAR.

A doenga de Parkinson, também chamada de|mal de Parkinson)é uma doenca degenerativa e progressiva com alta prevaléncia na populagdo. E considerada a segunda doenga

neurodegenerativa mais comum, estando atras apenas do Alzheimer.

Descrita em 1817, por James Parkinson, na cbra “Um Ensaio sobre a Paralisia Agitante”, a doenga afeta o sistema nervoso central e é decorrente da morte de neurdnios produtores
de dopamina, um tipo de neurotransmissor. Desencadeia sintomas motores, como tremores e desequilibrio, porém néo afeta apenas o movimento do individuo, provocando até
mesmo deméncia e depressdo. O tratamento visa a redu¢do dos sinais e sintomas, ndo sendo, portanto, curative. Vale destacar também que ndo ha formas efetivas de protegdo.

Avalie as sugest@es incluidas e faca 0s ajustes necessarios. Vocé pode EDITAR, COPIAR e EXPORTAR o texto para finaliza-lo.

FIGURE 4. A text on Covid-19 processed on FMed system. Source: http:|/www.ufrgs.br[textecc|acessibilidade/page|cartilha/

Ministry of Health. After an initial selection of 3 or 4
definitions for the same term, we have put together a
new definition/explanation following the steps below:

1. From the collected definitions, we selected the
definition that presented the concept more cle-
arly for a Type 1 or Type 2 reader profile. Often,
the definition of the term was pieced together like
a puzzle, in which one piece was taken from one
source, such as the WHO website, and the other
piece came from another source, such as the Fio-
cruz website.

2. We also mapped and evaluated existing terms and
potentially difficult words within the selected defi-
ning paraphrase. Frequently, the definitions or
explanations had new terms and low-frequency
words that had to be dealt with, as seen below:
coluna vertebral 1 — eixo central do corpo responsdvel
por sustentar a nossa posicdo bipede

After further analysis using CorPop, we considered

that words such as eixo central (central axis) and bipede
(bipedal) could be potential barriers to our Type 1 read-
er’s understanding (Elementary School). On CorPop,
we found that both bipede and eixo central had zero
occurrences. For this reason, to put together a defini-
tion considering a reader profile with limited litera-
cy and education, we replaced the terms with simpler
words or expressions. In this case, eixo central was sup-
pressed and bipede was replaced with an explanation,
as follows:
coluna vertebral 2 — sustenta o nosso corpo e permite
que a gente caminhe sobre os dois pés, sem precisar usar
as mdos. spine 2 — supports our body and allows
us to walk on both feet without using the hands.
In Figure 5, it is possible to see an extract of the
work that supported the internal glossary of the Covid-
19 module and its definitions/explanations.
Categorizing definitions is not always an easy mat-
ter (Felten, Finatto, 2021). Therefore, our intention is
not to put FMed definitions/explanations into a strict
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category but outline some strategies and intentions.
FMed internal glossary definitions, when possible,
try to use what Marcuschi (2001) has named “definicoes
instanciativas”. The so-called “definicdes instanciativas”
are corpus-based sentence definitions that were first
proposed for English learners’ dictionaries (Cobuild)
and later adopted for school dictionaries in Brazil. In
this type of definition, the entry word can be part of
the definition/explanation and the language is usually
more informal, with the first-person plural and the use
of pronouns like you/we, simulating a conversation.

In addition to using Plain Portuguese and simplifi-
cation/translation strategies, FMed definitions were
also constructed with the help of other resources, such
as analogy/metaphor and exemplifications preceded
by “como” (such as). Below are some examples. In item
1, we have an analogy between the brain and a computer.
In item 2, antibodies are compared to fighters. In item 3,
antigen, examples are given after “such as”.

1. encéfalo — centro do sistema nervoso, € o computador
do nosso corpo; retne e processa todas as informagdes,
enviando mensagens para o resto do nosso corpo; € dife-
rente do cérebro, pois inclui outras partes do sistema ner-
v0s0; o cérebro faz parte do encéfalo

2. anticorpos — defensores do organismo que lutam con-
tra bactérias, virus e outros corpos estranhos

3. antigeno — parte do corpo estranho, como virus, bac-
téria etc., que 0 nosso corpo detecta para gerar defesas

One of the main goals with these types of defini-
tions/explanations is that the user-writer can fully or
partially incorporate them into the text, keeping in
mind that the end reader should not need to resort
to dictionaries or glossaries to understand the mean-
ing of words in the final version of the facilitated text.
However, it important to emphasize that sometimes
using the whole definition/explanation as it is present-
ed may not be the best solution for a facilitated text.
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a0 final deste glossdrio

A

ADAPTADO PARA A FERRAMENTA MEDSIMPLES

achatar a curva

tentativa de impedir que o novo coronavirus se espalhe, infectando um grande
nimero de pessoas; essa medida é importante para que os hospitais possam se
preparar para receber o maior nimero de pacientes possivel

adenovirus

grupo de virus que normalmente causa doencas respiratorias, como resfriados,
bronquite ou pneumonia; pode causar ainda conjuntivite e doengas nos intestinos,
com sintomas como diarreia, vomito e dores de barriga

aerossol

particulas muito pequenas de polui¢io e poeira ou pequenas gotas que escapam da
nossa boca quando falamos, tossimos ou do nosso nariz quando espirramos

afebril

pessoa sem febre

agente etioldgico

micro-organismos, como bactérias, virus, fungos etc. que podem causar doengas

agente infeccioso

micro-organismos, como bactérias, virus, fungos etc. que podem causar doencas

agente patogénico

micro-organismos, como bactérias, virus, fungos etc. que podem causar doencas

aglomeracdes

muitas pessoas juntas num mesmo lugar

ambientes bem ventilados

ambientes em que o ar consegue circular, com janelas abertas

anosmia perda do olfato, capacidade de sentir cheiros

antebraco parte do braco que vai do punho até o cotovelo

antibidticos remédios utilizados para tratar doencas causadas por bactérias

anticoagulante remédios que impedem a formacio de codgulos, que sio o sangue na forma sdlida

anticorpos proteinas que trabalham como defensores do organismo contra bactérias, virus e
outros corpos estranhos

antigeno parte do corpo estranho, como virus, bactéria etc., que 0 nosso corpo detecta para
gerar defesas

antimicrobiano remédios e substincias que tém a capacidade de matar micrébios, como bactérias
e fungos

antirretroviral remédios usados para o tratamento de infec¢Ges por um tipo de virus chamado
retrovirus; o HIV é um retrovirus

antiviral remédios usados para tratar doencas causadas por vdrios tipos de virus

Anvisa 6rgdo do governo que controla a producio, distribuicdo e venda de produtos e
servicos envolvendo alimentos e remédios

arritmia palpitacio; o coracdo bate num ritmo diferente do normal

asma doenca nos pulmdes que faz com que os bronquios (tubos que ligam a traqueia aos

pulmdes) se fechem por estarem inflamados, fazendo com que a pessoa fique com
um chiado e aperto no peito, falta de ar e tosse seca

FIGURE 5. Covid-1g preliminary glossary. Source: Created by the authors

5 Tests, study in progress and future

It is important that the user-writer uses such defini-
tions/explanations with discretion and edits the text
in order to make the facilitated version more “reader
friendly”. Hence, users-writers can add or reduce the
number of information provided in the definitions as
they see fit.

This last point is something that we believe needs
to be made clearer to the user-writer, as, according to
tests conducted with potential FMed users, such as
journalists and physicians, one of the suggestions for
improvement was that the definitions/explanations
should be leaner. Although we believe that this can be
an improvement to be implemented in the construc-
tion of these definitions, it is also important that the
users-writers understand that they can and should edit
their text according to the reader’s profile.

Terminalia ndm. 25 | 22

perspectives

We are currently involved in a number of trials that
evaluate FMed usability and performance. We have
already conducted initial tests on FMed usability with
a) users-writers; and b) end readers.

During the first phase of testing, we have invited five
potential users-writers, three journalists and two phy-
sicians, for the usability tests. The intention was that
the primary users would simplify a given text using
FMed and that the resulting text could then be tested
with end readers. The profile established for the end
readers was drawn based on data collected on the aver-
age Brazilian reader (INAF, 2018): adult, worker, with
primary education.
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For this test, we selected a text on Parkinson’s Dis-
ease (PD), the FMed module that to date has the great-
est coverage of terms. Users-writers first simplified the
text without using FMed. After, FMed was introduced
in order for them to assess its usability and whether
the system had contributed in any way to their simpli-
fication process as content producers.

As reported by these users, and summarized in
Table 2, FMed helped them simplify the PD text to a
greater or lesser extent. Question “Qz2. Now, we would
like to know if MedSimples helped you simplify your
text” is part of a broader questionnaire, which aims
to evaluate the system and identify points for future
improvement.

Percentage based

Answer
on 5 respondents

Yes, the system helped a lot. 40%
Yes, the system helped a little. 60%
No, the tool didn’t help at all. 0%
It didn’t help and I liked my version o

. . . 0%
of simplification better.

TABLE 2. Answers from FMed users-writers regarding its
effectiveness in simplifying texts Source: Created by the
authors based on a survey conducted at www.surveymonkey.com

The text selected for this test and processed on
FMed is shown in Figure 6 below. The system indi-
cates terms in green and potentially difficult words in
blue, offering potentially simpler definitions in com-
parison to those found in specialized dictionaries or
medical handbooks.

After the five users-writers had presented their final
simplified versions of the texts using FMed, these texts

were analyzed by us. We checked whether the text still
had some low-frequent vocabulary and unexplained
terminology. We also verified sentence length, use of
indirect forms, among other factors. As extra support,
we reviewed the texts provided by the users-writers
using Coh-metrix 3.0 (McNamara et al., 2014). This
tool contains, among other features, a Flesch Index#5
(FI) readability calculator. The FI associates a ranking
with the Brazilian different levels of education neces-
sary for understanding a given text.

From these analyses, we selected the text with the
highest FI (the higher the FI, in theory, the easier to
read) for a new initial test, this time with the end read-
ers. Five people were invited, and at first, the origi-
nal, non-simplified text was presented to them. Three
questions were asked, the same questions that would
be asked later with the simplified text.

Below, we present the testing in Phase 1, with the
original text (Figure 7) before simplification, and the 3
related questions. As shown in Table 3, in addition to
the reading comprehension test, the respondents were
asked to indicate their level of education. Respon-
dents were instructed to read the text and answer the
related questions according to their understanding of
the text. If they did not know how to answer a ques-
tion, they should check “Nio sei” (3. I don’t know)
and if they thought that the information was not pro-
vided in the text, they should check “O texto nio diz”
(4. The text doesn’t say).

The test results with the complex and simplified
texts are compiled in Tables 3 and 4. As shown in
Table 3, with the unfacilitated text, only 2 out of 5
respondents could answer 2 out of 3 questions cor-
rectly (respondents with High School), and none of the
respondents were able to answer all questions.

Simplificacao sugerida

ACEITAR.

Cligue nos itens sublinhados e avalie as sugestdes. O que vocé julgar adequado sera incluido no texto clicando em

A Doenca de Parkinson é uma doenca degenerativa do};istema nervoso cen:ral crénica e progressiva causada

por uma diminui¢do intensa da producdo de*

chamada substancia negra, o controle motor

caracteristicos.

Avalie as sugestdes incluidas e faca os ajustes nt
finaliza-lo.

% COPIAR | & EXPORTAR

voluntérios do corpo de forma automética. N Sistema nervoso central

rede de comunicagdo do nosso corpo
formada pelo cérebro, medula espinhal
e nervos

dos movimentos
regido encefalica
2 sintomas

ORTAR o texto para

FIGURE 6: Original text on Parkinson’s Disease on MedSimples. Source: http:|[www.ufrgs.br/textecc|acessibilidade|page/cartilhal
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Grau de escolaridade

() Ensino fundamental incompleto
() Ensino fundamental completo
() Ensino médio incompleto

() Ensino médico completo

() Nivel universitdrio

2. Piora com o tempo.
3. Nio sei.
4. O texto ndo diz.

batimentos do coracdo.
3. Nio sei.
4. O texto ndo diz.
1. A perda de memdria.

3. Nio sei.
4. O texto n3o diz.

IMPORTANTE: OS SEUS DADOS PESSOAIS NAO SERAO DIVULGADOS

A Doenga de Parkinson é uma doenga degenerativa do sistema nervoso central,
cronica e progressiva causada por uma diminuicdo intensa da produgio de dopamina.
A dopamina ajuda na realizagio dos movimentos voluntdrios do corpo. Na falta dela,
particularmente numa pequena regido encefilica chamada substincia negra, o controle motor
do individuo € perdido, ocasionando sinais e sintomas caracteristicos.

Pr . De acordo com o texto, a Doenca de Parkinson:
1. Melhora depois de um certo tempo.

P2. De acordo com o texto, a dopamina:
1. Ajuda a realizar movimentos que o nosso corpo faz sem a gente controlar, como os

2. Ajuda a realizar movimentos que a gente faz porque quer, como pentear o cabelo.

P3. De acordo com o texto, o que a falta de dopamina causa:

2. A perda do controle dos movimentos.

FIGURE 7. Text on PD without simplification. Source: Created by the authors

Px P2 P3 Tempo de resposta
Rr — E. F.  Nio sei. Nio sei. Nio sei. 8 min.
incompleto
declarado
R2 — E. F. | Nio sei. O texto ndo diz. A perda do controle | 12 min.
completo dos movimentos.
declarado
R3 - E. F. | Ndo sei. Nio sei. Nio sei. 5 min.
completo
declarado
R4- E. M. Pioracomo O texto nio diz. A perda do controle | 8 min.
completo tempo. dos movimentos.
declarado
R5 — E. M. | Pioracomo O texto nio diz. A perda do controle | 10 min.
completo tempo. dos movimentos.
declarado

TABLE 3. Test with end readers - Phase 1 (original text on PD without simplification). Source: Created by the authors

Table 4 shows that in comparison with data in Table
3, there is a significant improvement in the readers’
level of reading comprehension between the original
text and the simplified version with the help of FMed.
Table 4 indicates that after the simplification, 2 out of
5 respondents were able to answer all questions cor-
rectly (respondents with secondary education) and
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that the other respondents (primary education) also
improved their reading comprehension by being able
to answer 2 out of 3 questions correctly. It is impor-
tant to point out that the text presented to readers did
not have the suggestions proposed by the tool simply
incorporated into the text. The final version of the text
was edited by the user-writer.
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IMPORTANTE: OS SEUS DADOS PESSOAIS NAO SERAO DIVULGADOS
Grau de escolaridade

() Ensino fundamental incompleto
() Ensino fundamental completo
() Ensino médio incompleto

() Ensino médico completo

() Nivel universitdrio

ADoenga de Parkinson afeta o cérebro. E uma doenga que piora com o tempo. Ela diminui

Pr . De acordo com o texto, a Doenca de Parkinson:
1. Melhora depois de um certo tempo.
2. Piora com o tempo.

3. Nio sei.

4. O texto ndo diz.

P2. De acordo com o texto, a dopamina:
I. Ajuda a realizar movimentos que o nosso corpo faz sem a gente controlar, como os

batimentos do coragio.
2. Ajuda a realizar movimentos que a gente faz porque quer, como pentear o cabelo.

3. Nio sei.

4. O texto ndo diz.

P3. De acordo com o texto, o que a falta de dopamina causa:
1. A perda de memdria.
2. A perda do controle dos movimentos.

3. Nio sei.

4. O texto no diz.

a produgio de uma substincia do cérebro chlamada dopamina. A dopamina ajuda no controle dos
movimentos. A falta de dopamina faz com que a pessoa tenha tremedeira e ndo consiga caminhar
direito, amarrar os sapatos etc.

FIGURE 8: Text on PD after simplification. Source: Created by the authors

Pr P2 P Tempo de resposta
Rr — E. F. |Pioracomo Nio sei. A perda do controle | 7 min.
incompleto | tempo. dos movimentos.
declarado
R2 — E. F. |Piora como O texto nio diz. A perda do controle | 12 min.
completo tempo. dos movimentos.
declarado
R3 — E. F. | Pioracomo Nio sei. A perda do controle | 8 min.
completo tempo. dos movimentos.
declarado
R4— E. M. Pioracomo Ajuda a realizar A perda do controle | 8 min.
completo tempo. movimentos que a dos movimentos.
declarado gente faz porque quer,
como pentear o
_ cabelo.
Rs — E. M. |Pioracom o Ajudaa realizar A perda do controle | g min.
completo tempo. movimentos que a dos movimentos.
declarado gente faz porque quer,
como pentear o
cabelo.

TABLE 4. Answers with end readers - Phase 2 (simplified text). Source: Created by the authors
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Itis worth emphasizing that FMed trials are at their
preliminary stages. We are working to develop better
structured tests, which reflect the needs of both read-
ers and researchers who seek to build alternatives for
the facilitation of texts and for the promotion of HL in
Brazil. We have not yet included other resources, of a
visual nature, such as the promising terminological
infographics (Vidal and Estopa 2020), as this would
require mobilizing different knowledge that is not part
of our expertise.
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