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Abstract
While Natural Language Processing (NLP) models have gained substantial attention, only in recent years has research
opened new paths for tackling Human-Computer Design (HCD) from the perspective of natural language. We focus on
developing a human-centered corpus, more specifically, a persona-based corpus in a particular healthcare domain (di-
abetes mellitus self-care). In order to follow an HCD approach, we created personas to model interpersonal interaction
(expert and non-expert users) in that specific domain. We show that an HCD approach benefits language generation
from different perspectives, from machines to humans – contributing with new directions for low-resource contexts
(languages other than English and sensitive domains) where the need to promote effective communication is essential.
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1. Introduction

The use of Human-Centered Design (HCD) in the
context of Natural Language Processing (NLP),
more specifically Natural Language Generation
(NLG), has grown since 2015 (Vinyals and Le, 2015;
Serban et al., 2018; Ram et al., 2018) with the de-
velopment of NLP and NLG models that incorpo-
rate in their engines: personas (Li et al., 2016; Wolf
et al., 2019), user profiles (Cao and Cheung, 2019),
and/or corpus built with the use of personas (Zhang
et al., 2018; Mazaré et al., 2018), during the training
of NLG applications.

According to Norman (2023, 2), HCD is “a vi-
tal approach for accommodating real users – real
people”. The author (2023) emphasizes the four
principles of HCD: (i) being people-centered1 (i.e.,
focusing on people within their context); (ii) under-
standing and solving the source of problems; (iii)
assuming that everything is an interconnected sys-
tem; and (iv) doing small and straightforward inter-
ventions to refine solutions in an iterative form2.

To the best of our knowledge, few studies have
explored HCD and NLG in the context of low re-
source conditions – a sensitive domain and a lan-
guage other than English. With the intent of pro-
viding a resource that could help the development
of more human-centered NLP systems and also
overcome the lack of in-domain data, we developed
a corpus called Dia(Bete) in the Brazilian cultural
context for applications in the diabetes mellitus do-
main applying an HCD approach as presented in
Figure 1. Code and data are publicly available3.

1https://www.interaction-design.org/
literature/topics/people-centered-design

2https://www.interaction-design.org/
literature/topics/human-centered-design

3https://github.com/Dia-Bete/

Figure 1: Human-Centered approach to a low-
resource context.

To develop our corpus, we first created personas
(Nielsen, 2011, 2019), which are target user groups
constructed to guide the production of texts that
can be understood by real users according to con-
textual features of the investigated situations (ex-
pert to expert, expert to lay user communication)
and text type (complex and simplified). The cor-
pus is annotated with their corresponding personas
based on characteristics of literacy as well as sim-
plified/complex versions, and additional notes from
linguists and physicians, in the diabetes mellitus
domain.

2. Human-Centered Approach

To design a corpus with an HCD perspective in
mind, we need to understand our users’ expecta-
tions and take into account their needs and con-
cerns. In order to achieve this, we turn to an HCD
method for user models: personas. According to
Cooper et al. (2014), personas are “user models
that are represented as specific, individual human
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Figure 2: User-Centered Design and how to inte-
grate personas and corpora – adapted from Soe-
gaard and Dam (2015).

beings”. We addressed this need for a more user-
driven generation by applying a group of personas
that are more frequently encountered within the
healthcare domain ranging from more expert to
non-expert users. Among the benefits of using
personas is the creation of a common reference
(e.g., the user can be referred to as a persona in-
stead of drawing on a vague assumption of who
the end-user could be) to guide the development
and promote the engagement of the real end-users
within the healthcare domain. Recent studies re-
garding personas (Nielsen, 2019; Salminen et al.,
2020, 2021; Yang, 2023) reiterate the benefits of
using them within an NLP context.

According to Salminen et al. (2021, 1685), data-
driven personas are created “from the behaviors
and demographics of user segments”. Additionally,
Suojanen et al. (2015) emphasize that personas
can be a very constructive tool when discussing
solutions, “which can sometimes be reduced to
generalities or platitudes if discussed without a
specific target user in mind”. In line with this re-
search, we developed a persona corpus based
on the demographic data and groups identified in
the results of studies conducted within the project
Empoder@4. For more information, please re-
fer to Pagano (2015); Abd-Alrazaq et al. (2019);
Vieira et al. (2017); Chaves et al. (2019); Neves
et al. (2021); Cortez et al. (2022), and Nunes et al.
(2023).

In the next subsections, we present the personas
created for a particular healthcare domain (diabetes
mellitus self-care) and their application within the
creation of the persona-based corpus.

Non-Expert Persona One of the designed per-
sonas in our approach is Eris, a non-expert user
regarding diabetes knowledge for self-care. We
can see more characteristics of this persona in Fig-
ure 3. Key features of this persona are middle-aged

4http://www.letras.ufmg.br/empodera/

woman; not yet diagnosed with diabetes; having
problems finding information in digital apps due to
eyesight impairment and limited technology literacy
(for full persona please refer to Figure 3).

Expert Persona Another persona in our ap-
proach is Alexis, a domain expert user in the sense
that she herself is a healthcare provider. Please
refer to the expert persona in Figure 8 (Appendix
Section 10.3). This persona has a higher educa-
tion level and expects to be provided with more
technical information regarding diabetes.

In our project, we created three personas based
on the demographic data collected from the Em-
poder@ Project (Chaves et al., 2017). However,
in order to develop our corpus, we selected two
of them, which are representative of expert and
non-expert users in terms of domain, i.e., diabetes
self-care. Our corpus was meant to target users
like Eris and Alexis by providing answers on two lev-
els of complexity. That is why each answer drafted
in response to a user post or question has two ver-
sions, one of them being more simplified than the
other. For detailed personas created in this project
see the Appendix Section 10.3.

2.1. Addressing the Lay-Expert
Communication Gap

Text Simplification is a commonly used task within
NLG (Erdem et al., 2022). The main idea behind
this task is to perform transformations on an input
text to provide a more accessible text for readers
with different literacy levels, cognitive impairment,
and reading and writing learning skills (Aluísio et al.,
2008; Specia et al., 2008; Siddharthan, 2014; Sag-
gion, 2017; Alva-Manchego et al., 2020). In the
same vein, this study addresses text simplification
as a human-centered task where end-users of a
particular domain can access a more readable text
in accordance with their literacy level.

According to text simplification research (Shard-
low, 2014; Siddharthan, 2014; Saggion, 2017; Alva-
Manchego et al., 2020; Štajner, 2021; Al-Thanyyan
and Azmi, 2021), the task can be addressed by dis-
tinct strategies. In general, text simplification aims
to redraft a text to promote a better understanding
of knowledge and be received by the interlocutor so
that the information is clear and easy to use. Within
Applied Linguistics, there are several solutions for
simplifying texts. They vary from innovative direc-
tions to more conservative ones. All of them aim at
achieving better communication between lay and
expert users (Aluísio and Gasperin, 2010; Pagano,
2015; Araujo, 2021; Oliveira, 2022).

Our study focuses on sentence simplification
(Alva-Manchego et al., 2020) within a hybrid ap-

http://www.letras.ufmg.br/empodera/
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PHYSICAL ACTIVITY

EATING HABITS

CIGARETTES

ALCOHOL

SOCIAL ACTIVITIES

SLEEP QUALITY

h e a l t h

INTROVERT EXTROVERT

JUDGING PERCEIVING

LAY EXPERT

l i t e r a c y  l e v e l

eris carvalho

"I love being with
my grandchildren,
but I enjoy spending
time cooking and
taking care of my
garden."

Age: 60-65
Education: High school
Sex: Female.
Pronouns: She/Her

B I O
Eris has always worked as a housekeeper and is
now retired. Eris lives alone near her eldest
daughter's house and takes care of a small
grocery shop. Eris has a family history of
diabetes and is currently suffering from
memory lapses and weight gain. Eris doesn't
enjoy technology because of her poor eyesight
and can't read without glasses anymore. Eris is
a caring person and loves cooking for family
and friends. Eris' social life is limited to her
grandchildren and ballroom dance classes. She
is looking for information that could help better
understand her present condition.

GOALS
- Age with good health.
- Be an essential family reference.
- Reduce the effects of weight gain
and memory lapses.
- Learn more about how to improve
her diet.

FRUSTRATIONS
- Limited use of technology.
- Reading is difficult.
- Loves to eat sweets and does not
like people regulating her
consumption.
- Having difficulty finding out about
a possible diabetes diagnosis.

SMARTPHONE

ONLINE & SOCIAL MEDIA

NEWS

EMAIL

VIDEO STREAMING

m e d i a  /  i n f o r m a t i o n

p e r s o n a l i t y

THINKING FEELING

Figure 3: Non-expert persona: Eris.

proach and a specific domain – healthcare (Pagano,
2015). Similarly, Grabar and Cardon (2018) cre-
ated a French medical corpus to help design and
test methods for text simplification tasks – CLEAR5.
They compiled a corpus from French comparable
datasets containing texts from encyclopedia arti-
cles, drug leaflets, and scientific summaries. The
final corpus contains 16,190 document-level pairs
with a subset of 663 manually annotated sentence-
level pairs. The authors concluded their work by
emphasizing the endeavor made to perform se-
mantic annotation. The CLEAR corpus served as
the basis for the development of a French biomedi-
cal text simplification corpus (Cardon and Grabar,
2020).

A Portuguese medical corpus in the domain of
Parkinson’s disease was developed by Zilio et al.
(2020) in conjunction with a simplification web-
based tool: MedSimples6. The corpus was created
in order to evaluate MedSimples and contains a to-
tal of 570 annotated sentences and a total amount
of 2080 instances.

Devaraj et al. (2021) explored automated simpli-
fication in the medical domain with a fine-tuning
approach. The authors introduced an English
dataset with pairs of technical and simplified texts
derived from the Cochrane database (McIlwain
et al., 2013)7. The results were satisfactory when
training with BERT (Devlin et al., 2019) and SciB-
ERT (Beltagy et al., 2019), followed by a better
performance with BART (Lewis et al., 2019). A sim-
ilar approach was conducted by Patel et al. (2022)
with different pre-trained language models.

Some of the advances in Medical text simplifica-

5http://natalia.grabar.free.fr/
resources.php

6https://www.ufrgs.br/textecc/
acessibilidade/page/cartilha/

7https://consumers.cochrane.org/PLEACS

tion are summarized as follows: (i) Simple TICO-
19, an automated simplification approach using
machine translation and simplification of COVID-
19 texts (Shardlow and Alva-Manchego, 2022);
(ii) EASIER, a corpus comprising 260 annotated
documents in Spanish (Alarcon et al., 2023); (iii)
TESLEA, an automated corpus of medical text
simplification fine-tuned with pre-trained models
(Phatak et al., 2022); as well as works focused
specifically on fine-tuning models in order to im-
prove patient-doctor interactions (Yunxiang et al.,
2023; Han et al., 2023). In addition, a shared task
was conducted during the 2023’s MEDIQA8 at the
5th Clinical Natural Language Processing Work-
shop9, to perform summarization and simplification
of medical clinical notes. The results presented
new resources as multilingual benchmarks and dis-
cussions about the development of medical NLP
(Ben Abacha et al., 2023).

3. Persona-Based Corpus
Development

Due to the difficulty in finding an automatic solu-
tion that could provide domain-adapted versions
of texts to end-user literacy, we first manually com-
piled a persona-based corpus following similar ap-
proaches (Grabar and Cardon, 2018; Oraby et al.,
2019; Ramos et al., 2020). Table 1 shows sample
texts from our corpus.

Within the Brazilian healthcare context, several
studies tried to explore and solve the communica-
tion difficulty between patients and medical staff
(Pagano, 2015; Chaves et al., 2017, 2019; Oliveira,
2022; Nunes et al., 2023). In the same vein, our
study follows an interdisciplinary approach, recruit-
ing expertise from different areas, such as applied
linguistics, pharmacy, medicine, nutritional science,
and computer science, to address the communi-
cation concerns related to language encountered
by experts and non-experts in the diabetes melli-
tus domain. Our corpus was meant to be used in
Question-Answering and Conversational systems.
Therefore, it was designed to comprise questions
or posts retrieved from public online forums on dia-
betes self-care, to which answers were drafted by
medical and nutritional science students, and su-
pervised by their tutors. Each answer was drafted
in both a more simplified and a less simplified ver-
sion.

Regarding simplification, we draw on the project
called PorSimples10 (Aluísio et al., 2008) developed

8MEDIQA is a series of shared tasks on Medical NLP
– available at https://sites.google.com/view/
mediqa2023/home

9ACL-ClinicalNLP 2023 – https://
clinical-nlp.github.io/2023/

10PorSimples – Simplification of Portuguese Texts

http://natalia.grabar.free.fr/resources.php
http://natalia.grabar.free.fr/resources.php
https://www.ufrgs.br/textecc/acessibilidade/page/cartilha/
https://www.ufrgs.br/textecc/acessibilidade/page/cartilha/
https://consumers.cochrane.org/PLEACS
https://sites.google.com/view/mediqa2023/home
https://sites.google.com/view/mediqa2023/home
https://clinical-nlp.github.io/2023/
https://clinical-nlp.github.io/2023/
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Persona Experta Persona Leiga

Na cetoacidose os sintomas são:
poliúria (aumento da urina), polidip-
sia (aumento da sede), aumento da
frequência respiratória, náuseas e
vômitos, hálito cetônico, cefaleia
(dor de cabeça), confusão mental,
dor abdominal.

Na cetoacidose os sintomas são:
poliúria (maior vontade de urinar),
polidipsia (aumento da sede), respi-
ração acelerada, náuseas e vômitos,
hálito de “maçã podre”, cefaleia
(dor de cabeça), confusão mental,
dor na região do abdômen.

Expert Persona Non-expert Persona

In ketoacidosis, the symptoms are
polyuria (increased urine), poly-
dipsia (increased thirst), increased
respiratory rate, nausea and vom-
iting, ketonic breath, cephalalgia
(headache), mental confusion, and
abdominal pain.

In ketoacidosis, the symptoms are
polyuria (increased desire to uri-
nate), polydipsia (increased thirst),
rapid breathing, nausea, vomiting,
and “rotten apple” breath, cepha-
lalgia (headache), mental confusion,
and pain in the region of the ab-
domen.

Table 1: Sample texts targeting expert and non-
expert personas (Original text in Brazilian Por-
tuguese on top with English gloss below) – Simpli-
fications are boldfaced.

at the University of São Paulo (USP). This project
was able to produce a series of NLP technologies
targeting text adaptation for Brazilian Portuguese
text simplification to lay readers, including people
with cognitive impairments, in order to promote ac-
cessibility and digital inclusion for people with dif-
ferent levels of literacy (Aluísio et al., 2008).

The PorSimples project converges with our main
goal concerning the generation of easier-to-read
texts with a view to bridging the gap between spe-
cialists and patients. Through more accessible
language, the patient can better understand what
is deemed necessary for self-care. Language be-
comes a fundamental tool for accessing self-care
and increases learning about their diabetes condi-
tion (Pagano, 2015; Oliveira, 2022).

3.1. Corpus and Annotation Process

This section focuses on the development of the cor-
pus and how an HCD method, i.e., the personas,
was able to guide the development, compilation, an-
notation, simplification, validation, and evaluation of
the corpus. The persona-based corpus aims to pro-
vide support for informative and decision-making
domains like healthcare (i.e., diabetes self-care)
based on demographic data collected in the project
Empoder@.

We will first introduce how we collected data to
build the corpus. Next, we will describe compilation
and automatic correction before corpus annotation.
Finally, we describe the annotation process in more
detail and which criteria have been followed by the
annotators.

for Digital Inclusion and Accessibility. For more de-
tails, please refer to http://www.nilc.icmc.usp.
br/nilc/index.php/porsimples.

Criteria Attribute
Period 2015-2020
Type of Relation between Texts Comparable
Subject Area Language register
Domain Specialized
Mode and Medium Written
Temporal Restriction Synchronic
Number of Languages Monolingual
Extra-linguistic Information of Texts Personas

Table 2: Persona-based corpus compilation crite-
ria.

Figure 4: Persona-based corpus compilation.

3.2. Corpus Compilation Criteria

As presented in the HCD Approach’s Section 2, our
corpus is oriented by the personas constructed with
the data collected from studies within the Brazilian
healthcare context. After building the personas, we
decided to compile a Brazilian Portuguese mono-
lingual corpus, i.e., a corpus that contains texts in
a particular language (Zanettin, 2011), and in the
same vein is able to represent “varieties and gen-
res of a particular language” (McEnery and Hardie,
2011, 19), specifically, texts targeting expert and
non-expert users in the diabetes self-care domain.
Our corpus also qualifies as an intralingual cor-
pus, which according to Jakobson (2000, 30–31)
has the characteristic of “rephrasing of a text in
one language into another in the same language”,
that is, the simplification of a technical text into
language understandable by lay readers. A sum-
mary of the criteria adopted (drawing on Fernandes
(2004, 2006)) for the decisions made to compile
our corpus can be found in Table 2.

3.3. Compilation and Automatic
Correction

From an HCD perspective, we followed the cor-
pus compilation pipeline shown in Figure 4. First,
texts (comments/questions) were collected from
from posts written in Brazilian Portuguese retrieved
from public forums in Brazil focused on diabetes
self-care. This task was done by members of our
research group, who were responsible for manu-
ally collecting posts. Then, we carried out semi-
automatic preprocessing and cleaning to remove
numerous noisy words from the collected corpus
such as repeated punctuation, emojis, wrong cap-

http://www.nilc.icmc.usp.br/nilc/index.php/porsimples
http://www.nilc.icmc.usp.br/nilc/index.php/porsimples
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italization, and misspelled words. Finally, the cor-
pus was de-identified, post-edited, annotated, and
simplified as will be discussed in the following sec-
tions.

3.4. De-Identification
To preserve individuals’ privacy, we followed
Brazil’s General Data Protection Law (Lei Geral
de Proteção de Dados – LGPD)11 established
in 2018, regarding privacy and data protection
guidelines – an analogous regulation is the Euro-
pean Union’s General Data Protection Regulation
(GDPR)12. LGPD provides comprehensive guide-
lines on how to process personal data, individual
rights, and obligations. In our context, the de-
identification process follows steps to prevent re-
identification, reflecting the balance between pri-
vacy protection and data utilization within a sensi-
tive information domain (Berman, 2016; Liu et al.,
2017; Pagano et al., 2023). De-identification com-
prised the following steps:

1. Removing any individual’s identifier, such as
name, phone, organization, or location;

2. Changing quasi-identifiers: age was randomly
changed in an interval of [age−5 or age+5],
and relative mentions followed similar age ref-
erences: parent → uncle, parent in law, sib-
ling → cousin, partner, daughter, son → niece,
nephew;

3. Replacing any consecutive characters or
uppercase characters, or punctuation (e.g.,
“Aaaaaaaa” and “Aa”, “BOM DIAAAAA” to
“Bom dia”, and “???” to “?’, respectively)13;

4. Paraphrasing (see Section 2.1 for more infor-
mation).

3.5. Post-Edition
During the post-editing phase, normalization of
texts and punctuation was performed. The orig-
inal text was classified according to a proficiency
scale developed following literacy and simplification
directions drawing on:

11Lei Geral de Proteção de Dados Pessoais (LGPD)
– Lei nº 13.709/2018. Available at https://www.gov.
br/mds/pt-br/acesso-a-informacao/lgpd

12European Union’s General Data Protection Regula-
tion (GDPR) – available at https://gdpr-info.eu/
recitals/no-159/

13These patterns can be used to identify the author
of a post (e.g., “GOOD MOOOOORNING!!!!” has fewer
occurrences than its conventional form “Good morning!”
(Berman, 2016; Liu et al., 2017; Pagano et al., 2023).

• Systemic-Functional Linguistics (Halliday and
Matthiessen, 2014) regarding lexical density
and grammatical metaphoricity;

• Syntax studies (Szmrecsanyi, 2004) dis-
cussing criteria to assess text complexity – text
length, phrase complexity, coordinated, subor-
dinated, and embedded clauses;

• Guidelines in the Manual for Portuguese Sim-
plification (Specia et al., 2008; Aluísio et al.,
2008) developed by NILC14 within the PorSim-
ples project;

• The National Indicator of Functional Literacy
(INAF – Indicador Nacional de Alfabetismo
Funcional)15.

The INAF index considers five main literacy cat-
egories applying to the Brazilian population, as fol-
lows:

1. Illiteracy: lack of ability to fulfill simple tasks in-
volving reading, with possible ability to read ev-
eryday numerical expressions (e.g., telephone
numbers, house numbers, and prices);

2. Literacy – elementary level: ability to locate
explicit information, stated explicitly in non-
metaphorical language, in short texts compris-
ing sentences or words that construe mean-
ings related to everyday situations, such as ad-
vertisements, and to compare, read and write
everyday numerical expressions (e.g., sched-
ules, prices, bills/coins, telephones);

3. Literacy – basic level: ability to locate one or
more chunks of information in medium-length
texts, solve basic operations with numbers,
and also understand meaning exchanges in
everyday situations;

4. Literacy – intermediate level: the ability
to find information stated explicitly in a non-
metaphorical language in medium-length texts
(e.g., journalistic, scientific), solve mathemat-
ical problems involving percentage and pro-
portion, interpret and prepare a summary of
different texts, and perform very basic infer-
ences;

5. Literacy – proficient level: ability to read long
texts of higher complexity (e.g., description,
exposition, and argumentation), find multiple

14NILC – Núcleo Interinstitucional de Linguística Com-
putacional (The Interinstitutional Center for Computa-
tional Linguistics) at https://sites.google.com/
view/nilc-usp/.

15Indicador Nacional de Alfabetismo Funcional (Na-
tional Indicator of Functional Literacy) – available at
https://alfabetismofuncional.org.br/

https://www.gov.br/mds/pt-br/acesso-a-informacao/lgpd
https://www.gov.br/mds/pt-br/acesso-a-informacao/lgpd
https://gdpr-info.eu/recitals/no-159/
https://gdpr-info.eu/recitals/no-159/
https://sites.google.com/view/nilc-usp/
https://sites.google.com/view/nilc-usp/
https://alfabetismofuncional.org.br/
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Proficiency Scale

1 very poorly structured com-
ment/question

2 comment/question poorly structured
and/or with many language errors

3
comment/question reasonably well
structured and with some language
errors

4
well-structured comment/question
with errors especially related to do-
main

5 well-structured and error-free com-
ment/question

Table 3: Text-based proficiency scale.

Question
Bom dia. A minha filha é diabética do tipo 2, ela
neste momento está com muita dor de cabeça, não
consegue dormir, tonturas, visão turva e fortes dores
no estômago. O que posso fazer para reduzir as
dores?
Good Morning. My daughter has type 2 diabetes, she
is currently having episodes of intense headaches,
she can’t manage to sleep, dizziness, blurred vision,
and severe stomach pain. What can I do to help her
reduce her pain?

Table 4: Sample question from our corpus (Original
text in Brazilian Portuguese on top with English
gloss below).

types of information related to tasks in different
contexts, compare different texts, recognize
effects of meaning, and perform inferences.

A proficiency scale was designed following a Likert
scale format ranging from 1 to 5, as presented in
Table 3.

Besides proficiency level, posts were classified
according to the target designed persona into ex-
pert and non-expert regarding domain knowledge.
The researchers involved during the post-edition
phase participated in a workshop in order to learn
the particulars of the personas and receive training
on how to validate each post in the corpus.

Category Description Examples of annotated
entities

Complication diseases and health
conditions type 2

Symptoms
physical or mental con-
dition experienced by
the patient

headache, can’t sleep,
dizziness, blurred vision,
severe stomach pain

Table 5: Categories of annotated entities, descrip-
tion and examples – adapted from Pavanelli (2022,
26).

3.6. Annotation
We first annotated the corpus for domain categories
capturing the main topic of each post, e.g., symp-
toms, food-and-diet, general-information, blood-
sugar, etc. We can see an example of a post in
Table 4. In a second round of annotation, we se-
lected the original version of the corpus, consid-
ering all emojis and extra punctuation, in order to
annotate the posts with a sentiment analysis scale
– very positive, positive, neutral, negative, and very
negative (Gumiel et al., 2021).

Furthermore, these posts were classified regard-
ing the five stages of grief: denial, anger, bar-
gaining, depression, and acceptance (Kübler-Ross
et al., 1972) and according to their level of knowl-
edge regarding the diabetes mellitus domain. Enti-
ties were annotated according to the ontology pro-
posed by Ben Abacha and Zweigenbaum (2015),
some examples of which are presented in Table 5
accordingly. A summary of the Dia(Bete) corpus
entities as well as their relations in numbers are
presented in the Appendix 10.1 (Figures 5 and 6,
respectively).

3.7. Simplification
Our study focused on sentence simplification (Alva-
Manchego et al., 2020) within a hybrid approach in
order to develop simplification guidelines drawing
on Szmrecsanyi (2004) concerning syntactic com-
plexity, the Manual for Portuguese Simplification
(Specia et al., 2008) developed by NILC, and the
INAF index (please refer to Post-edition Section
3.5).

Following the documentation provided by the Por-
Simples project and Gasperin et al. (2010), we de-
veloped guidelines for annotators to perform the
simplification task in our persona-based corpus.
The guidelines are summarized as follows:

• Identify relative clauses, sentences with non-
finite verbs, and discourse markers inside a
sentence;

• Identify negative sentences and check if they
can be replaced by affirmative ones;

• Perform noun-to-verb conversion in the case
of abstract nouns;

• Rewrite sentences following the pattern
subject-verb-object;

• Replace technical words with simpler and/or
more colloquial ones.

As already stated, a multidisciplinary team of stu-
dents with different backgrounds (applied linguis-
tics, pharmacy, medicine, nutritional science, and
computer science) worked on answers in response
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to each post in our corpus (comment/question).
Answers were written by medical and nutritional
science students and curated by their supervisors.
A more simplified version of the answers was also
developed in order to meet end-users needs. The
simplification performed was meant to preserve
the meaning of the answers, even if this required
a longer answer than the less simplified one. In
some cases, simplified versions were expanded
with additional information (e.g., explanations or a
warning in case of sensitive questions) in line with
healthcare simplification research (Grabar and Car-
don, 2018; Cardon and Grabar, 2018; Shardlow
and Nawaz, 2019; Van den Bercken et al., 2019;
Cardon and Grabar, 2020; Koptient and Grabar,
2020).

The idea of having answers formulated by two
distinct disciplinary fields – medicine and nutritional
science – was meant to increase the occurrences
for each persona. Answers targeting expert and
non-expert users were aligned. For more informa-
tion, please refer to a sample of this corpus in Table
8 (Appendix 10.2). Additionally, Table 7 displays
some statistics of our corpus. Further samples of
our corpus are presented in the Appendix Section
10.2.

4. Evaluation

Validation was done upon each corpus compilation
iteration (for more information, please refer to Fig-
ure 4), where the verification was performed with
the use of personas in order to identify possible
persona mismatches (as explained in Subsection
2). The initial validation plan was aligned with the
number of collected posts. After achieving the ex-
pected number of posts (i.e., around 1,000 in total),
experts with different backgrounds (applied linguis-
tics, pharmacy, medicine, nutritional science, and
computer science) performed validation.

Additionally, the human metric took into account
the personas created for this research, according
to users’ characteristics, in addition to the informa-
tion about the investigated domain. After finishing
the iterations, a human-centered evaluation and
validation of the results were done in order to con-
trast the text generation against a human-centered
perspective, using personas and heuristics (Suoja-
nen et al., 2015; Cunha, 2016; Cunha and Fernan-
des, 2016). In relation to metrics, as the corpus is
manually created and annotated, a human evalua-
tion was performed on the annotation part within
a study of the Empoder@ project. On the annota-
tion, the human evaluation was done by Pavanelli
(2022) during the development of the Bete NER
model as aforementioned in Section 3.6. More-
over, the corpus has been investigated regarding
question-answering entailment by Castro Ferreira

Original
Post

Omitted due to ethical considerations
(please refer to the De-Identification Sec-
tion 3.4).

Corrected
Post

Olá! Como vou saber se o aparelho de
medir a glicemia está com defeito!

Post-
edited
Post

Olá! Como vou saber se o aparelho de
medir a glicemia está com defeito?

Gloss Hello! How will I know if the device for
measuring blood glucose is failing?

Answer

É recomendado que se calibre o
glicosímetro (aparelho de medir a
glicemia) sempre que for abrir um novo
pacote de fitas de testagem. Essa cali-
bragem pode ser realizada em farmácias.

Non-
expert
Answer

É recomendado que se calibre o gli-
cosímetro (aparelho que mede a quan-
tidade de açúcar no sangue) sempre
que for abrir um novo pacote de fitas de
testagem. Essa calibragem pode ser real-
izada em farmácias.

Gloss

We recommend you calibrate the glucose
meter (device for measuring blood glu-
cose) whenever you open a new package
of testing strips. You can calibrate the glu-
cose meter at a pharmacy.

Gloss
for Non-
expert
Answer

We recommend you calibrate the glu-
cose meter (a device that measures the
amount of sugar in your blood) when-
ever you open a new package of testing
strips. You can calibrate the glucose me-
ter at a pharmacy.

Table 6: Sample of questions and answers (ex-
pert and non-expert) drafted by medical students
(some columns were omitted due to ethical consid-
erations).

Persona-based corpus
Origin Train Dev Test All
Medical 881 109 109 1099
Nutrition 655 81 82 818
Total 1536 190 191 1917

Table 7: Corpus statistics of answers annotated
by medical students and answers annotated by
nutritional science students.

et al. (2021). Subsequently, a Sentiment Analysis
study was conducted by Gumiel et al. (2021).

5. Results and Discussion

Our corpus was compiled and annotated manually
and automatically. After achieving a total of 1,099
pairs (question and answer), we performed valida-
tion of the collected data by selecting samples from
the corpus. In order to assess the comparability
and validity of the aligned instances, an expert eval-
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uation was carried out by some of the participants
in our research team. The result was a monolingual
corpus aligned with expert and non-expert texts in
the diabetes self-care domain. The statistics of the
Dia(Bete) corpus are presented in Table 7.

As we can see in Table 6, expert and non-expert
texts differ in sentence length and use (or not) of
terms pertaining to the diabetes domain. That is,
some of the non-expert texts are longer than ex-
pert ones due to explanations added to non-expert
texts, mostly considering the domain and the sen-
sitive context. However, we have observed that
some non-expert occurrences are shorter than ex-
pert ones (please refer to more samples in the
Appendix Section 10.2). Regarding terminology, it
can be observed that simplified answers provide
explanations and more colloquial words between
parentheses.

6. Conclusion

We reported on the development of a corpus by
employing human-centered approaches: HCD and
Text Simplification. We first created personas in the
context of the healthcare domain, more specifically
diabetes mellitus self-care. These personas were
created based on data collected in a project within
the healthcare context. We applied the verified per-
sonas during the compilation, de-identification, an-
notation, simplification, validation, and evaluation
of the corpus. This corpus has been compiled semi-
automatically and is intended to assist the training
of future human-centered NLP models within sen-
sitive domains. The HCD approach adopted in our
study proved a valuable tool to develop resources
in low-resource conditions and also provides bene-
fits to the people involved in the process – from the
development team to the prospective end-users.

For future work, we plan to augment our training
data by drawing on persona-based English corpora
(Mazaré et al., 2018) translated into Portuguese,
with means to explore out-of-domain data with the
human-centered NLP approach. We also plan to
use datasets of clinical corpora, e.g., MEDIQA
(Ben Abacha et al., 2023), by aligning with re-
spective personas: (non− expert → patient) and
(expert → doctor).

7. Ethics Statement

This study was exempted from any data consent
request as the corpus was compiled from posts in
public forums not requiring any signup procedures.
All personal data in the posts was treated through a
de-identification process conducted during this re-
search (please refer to Section 3, more specifically
in the De-Identification Section 3.4). All project

members were assigned an equal share of labor.
Code and data are publicly available.
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10. Appendix

10.1. Annotation – Number of Entities
and Relations

A summary of entities in (Dia)Bete corpus 16 is
presented in Figure 5 and the number of relations
in Figure 6.

Figure 5: Dia(Bete) Entities: Number of occur-
rences, percentage, average, and standard devia-
tion annotation per document sorted in decreasing
count order – adapted from Pavanelli (2022).

Figure 6: Dia(Bete) Relations: Number of occur-
rences, percentage, average, and standard devia-
tion annotation per document sorted in decreasing
count order – adapted from Pavanelli (2022).

10.2. Corpus Samples
From the Medical corpus, we show the sample of
answers to expert and non-expert users in Table 9.
In addition, we present samples from the Nutrition
corpus in Tables 11 and 10.

10.3. Personas
Eris and Alexis were introduced in our paper
(please refer to Figures 7 and 8). An additional
non-expert persona is presented in Figure 9. For
more information about this persona, please see
the following Subsection 10.4.

10.4. Non-expert Persona: Otto
Our last persona is a software developer and non-
expert in the context of the diabetes mellitus do-
main. We highlight that even though this persona

16Please refer to NER Bete corpus at https://
github.com/pavalucas/Bete
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Post-edited Post Boa noite, amigos e amigas! Depois de uma janta, neste frio, vou de chimarrão
quentinho.

Translated Post-edited
Post

Good evening my friends! After having dinner, in this cold weather, I go for a
warm chimarrão.

Expert Answer

É importante lembrar que tudo em excesso faz mal e que mais importante que
comer ou deixar de comer certos alimentos, é ter uma dieta balanceada com
os nutrientes e calorias adequadas para cada pessoa. Por isso, é importante
se consultar com um nutricionista (que estão disponíveis gratuitamente no SUS)
que poderá montar uma dieta ideal para as suas necessidades.

Non-expert Answer
Boa ideia! Chás são uma ótima alternativa aos sucos e refrigerantes, mas
lembre-se: ter uma dieta equilibrada em nutrientes e calorias é essencial
para o controle do diabetes.

Gloss for Expert Answer

It is important to remember that everything in excess is harmful and that rather
than choosing or avoiding certain types of food the important thing is having
a balanced diet with adequate nutrients and calories for every person.
Therefore, make an appointment with a nutritionist (available free of charge at
SUS) who can prepare a dietary plan suited to your needs.

Gloss for Non-expert An-
swer

Good idea! Tea is a great alternative to juice and soft drinks. Remember, having
a balanced diet is essential for controlling your diabetes.

Table 8: Sample of questions and answers (expert and non-expert) drafted by nutritional science students.

P: Bom dia, povo. Gostaria de saber se alguém do grupo já tomou limão com açafrão de manhã, em jejum,
para abaixar a diabetes. Me conta se a experiência foi boa.
Q: Good morning people. I would like to know if anyone in the group has already had lemon with turmeric in
the morning on an empty stomach to reduce diabetes. Let me know if it was a good experience.
R (Experto): O limão com o açafrão em si pode até não causar nenhum mal. No entanto, não possuem
benefícios para reduzir a glicemia* (quantidade de carboidratos no sangue).
A (Expert): Lemon with turmeric may not cause any harm. However, they are not beneficial to reduce blood
glucose* (amount of carbohydrates in the blood).
R (Leigo): O consumo de limão com açafrão não causa nenhum mal, mas também não traz nenhum
benefício no sentido de reduzir a glicemia (quantidade de açúcar no sangue).
A (Non-Expert): Consuming lemon with turmeric does not cause any harm, but it is not beneficial either in
terms of reducing blood glucose (amount of sugar in the blood).

Table 9: Sample from the Medical corpus with a post-edited question answered to expert and non-expert
users in the diabetes mellitus domain. Some of the simplified sentences are bolded (Original text in
Brazilian Portuguese with English gloss).

is an expert, he is not an expert within the diabetes
mellitus domain. Please refer to this persona in Fig-
ure 9. Moreover, the proficiency level addresses
mid-texts, an overlap between simplified and more
technical texts in the domain.
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Post-edited post Boa noite. Qual trigo vocês usam? E farinha para empanar? Por favor.
Gloss for post-
edited post Good evening. What flour do you use? And flour for breading? Please.

Medical Corpus - Ex-
pert Answer

O ideal é que se utiliza trigo integral, já que estes possuem menor índice glicêmico
(demora mais tempo para a glicose ser absorvida). De qualquer forma, é importante
lembrar que tudo em excesso faz mal e, mais importante que comer ou não determinado
alimento, é ter uma dieta balanceada com os nutrientes e calorias adequadas para cada
pessoa. Por isso, é importante se consultar com um nutricionista (que estão disponíveis
gratuitamente no SUS) que poderá montar uma dieta que seja ideal para você.

Gloss for Expert An-
swer

The best is to use whole wheat due to its lower glycemic index (i.e., it takes longer for
glucose to be absorbed). However, remember that everything in excess is harmful and
that rather than choosing or avoiding certain types of food, the important thing is having
a balanced diet with adequate nutrients and calories for every person. Therefore, make
an appointment with a nutritionist (available free of charge at SUS) who can prepare a
dietary plan suited to your needs.

Nutrition Corpus -
Non-Expert Answer

A farinha de trigo é fonte de amido, ou seja, carboidrato. Ela deve ser consumida com
moderação, bem como as frituras, que são ricas em gorduras. Sendo assim, ela pode
ser utilizada para empanar, mas se atente à quantidade de farinha e da fritura a ser
consumida. Para uma orientação mais específica o ideal é que você se consulte com
um nutricionista (que estão disponíveis gratuitamente no SUS) pois ele poderá montar
uma dieta ideal para as suas necessidades.

Gloss for Non-
Expert Answer

Wheat flour serves as a significant source of starch, that is, carbohydrates. It should
be consumed in moderation, much like fried food, which has a high-fat content. While
wheat flour can indeed be used for breading purposes, it’s crucial to monitor both the
quantity of flour used and the frequency of fried food consumed. For individual guidance,
it is best to make an appointment with a nutritionist (available free of charge at SUS)
who can prepare a dietary plan suited to your needs.

Table 10: Sample from the Nutrition corpus – Non-Expert Persona (Original text in Brazilian Portuguese
with gloss in English).

Post-edited Post Alguém que faça contagem de carboidratos?
Gloss Anyone who counts carbs?
Expert Answer Existe uma calculadora de carboidratos aqui mesmo no site!

Non-expert Answer

Existe uma calculadora de carboidratos aqui mesmo no site. Para uma orientação mais
específica o ideal é que você se consulte com um nutricionista (que estão disponíveis
gratuitamente no SUS) pois ele poderá montar uma dieta ideal para as suas necessi-
dades.

Gloss for Expert An-
swer There is a carbohydrate calculator right here on the website!

Gloss for Non-
expert Answer

There is a carbs calculator right here on the website. For individual guidance, it is best
to make an appointment with a nutritionist (available free of charge at SUS), who can
prepare a dietary plan suited to your needs.

Table 11: Corpus sample from the Nutrition corpus (Original text in Brazilian Portuguese on top with
English gloss below).
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eris carvalho

"I love being with
my grandchildren,
but I enjoy spending
time cooking and
taking care of my
garden."

Age: 60-65
Education: High school
Sex: Female.
Pronouns: She/Her

B I O
Eris has always worked as a housekeeper and is
now retired. Eris lives alone near her eldest
daughter's house and takes care of a small
grocery shop. Eris has a family history of
diabetes and is currently suffering from
memory lapses and weight gain. Eris doesn't
enjoy technology because of her poor eyesight
and can't read without glasses anymore. Eris is
a caring person and loves cooking for family
and friends. Eris' social life is limited to her
grandchildren and ballroom dance classes. She
is looking for information that could help better
understand her present condition.

GOALS
- Age with good health.
- Be an essential family reference.
- Reduce the effects of weight gain
and memory lapses.
- Learn more about how to improve
her diet.

FRUSTRATIONS
- Limited use of technology.
- Reading is difficult.
- Loves to eat sweets and does not
like people regulating her
consumption.
- Having difficulty finding out about
a possible diabetes diagnosis.

SMARTPHONE

ONLINE & SOCIAL MEDIA

NEWS

EMAIL

VIDEO STREAMING

m e d i a  /  i n f o r m a t i o n

p e r s o n a l i t y

THINKING FEELING

Figure 7: Non-expert Persona: Eris.
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ALEXIS ROCHA

"The challenge is to
teach patients how
to develop new
habits."

Age: 30-35
Education: Postdoctoral
degree
Sex: Female.
Pronouns: She/Her

B I O
Alexis has worked with diabetes type 1 and 2
patients for the past five years and has become
project coordinator at a municipal hospital in
Northeastern Brazil. She also works at a private
clinic for people with nutrition deficiency. Alexis
uses a smartphone and computer to communicate
with her patients and colleagues. Besides using a
computer and smartphone at work, she also uses
her laptop to share information through social
media and read news about her work, her Yoga
classes, and occasionally to make vacation
bookings. Alexis is 20 weeks pregnant and recently
discovered gestational diabetes. She noticed the
lack of published information about the subject,
especially regarding diet, and has decided to
investigate how to disseminate more information
online. 

GOALS

- Seek information to help her
patients.
- Give community guidelines.
- Reduce the effects of diabetes type 1
and 2 on teenage patients.
- Learn more about how to improve
her skills.

FRUSTRATIONS

- Instruct her patients in a more effective
way.
- Help her patients to elaborate on their
emotional vocabulary.
- Spare time is difficult.
- Find nutritional information about
gestational diabetes.

SMARTPHONE

ONLINE & SOCIAL MEDIA

NEWS

EMAIL

VIDEO STREAMING

m e d i a  /  i n f o r m a t i o n

p e r s o n a l i t y

THINKING FEELING

Figure 8: Domain Expert Persona: Alexis.
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OTTO DUARTE

"I love helping
people in whatever
way I can. My
activities are not
over when I finish
work; I also do
volunteer work."

Age: 25-30
Education: Technical
Sex: Male.
Pronouns: He/him, Ze/Hir, or
They/them

B I O
Otto lives in a student's residence near the
university campus in Belo Horizonte, where he
studies Computer Science and is doing an
internship as a developer. He came across a
diabetes project through one of his tutors. Otto is
familiar with the basic concepts of Machine
Learning and has been trying to engage in a
more social-driven project. He has a deaf sister
who communicates mostly in Brazilian Sign
Language and uses Portuguese sparingly. His
sister recently discovered she has diabetes and
is having a hard time accepting her new
condition. Otto is looking for information to help
him better understand why people with
disabilities have trouble improving their
situation. He is fond of reading and on weekends
prefers to go hiking with a group of friends.

GOALS
- Help to develop a system that
could help the prevention of
patients' illnesses.
- Social networking.
- Exercising discipline.
- Develop his own app.

FRUSTRATIONS
- Managing stress and multitasking
abilities.
- Trying  better ways of taking care
of different projects during the day
and managing his studies.
- Working in different locations.
- Helping his sister to manage her
diabetes.

SMARTPHONE

ONLINE & SOCIAL MEDIA

NEWS

EMAIL

VIDEO STREAMING

m e d i a  /  i n f o r m a t i o n

p e r s o n a l i t y

THINKING FEELING

Figure 9: Non-expert Persona: Otto.
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