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ABSTRACT

Objective: to describe the development of a virtual assistant as a potential tool for health co-production in
coping with COVID-19.

Method: this is an applied technological production research study developed in March and April 2020 in
five stages: 1) literature review, 2) content definition, 3) elaboration of the dialog, 4) test of the prototype, and
5) integration with the social media page.

Results: the literature review gathered diverse scientific evidence about the disease based on the Brazilian
Ministry of Health publications and by consulting scientific articles. The content was built from the questions
most asked by the population, in March 2020, evidenced by Google Trends, in which the following topics
emerged: concept of the disease, prevention means, transmission of the disease, main symptoms, treatment
modalities, and doubts. Elaboration of the dialog was based on Natural Language Processing, intentions,
entities and dialog structure. The prototype was tested in a laboratory with a small number of user computers
on a local network to verify the functionality of the set of apps, technical and visual errors in the dialog, and
whether the answers provided were in accordance with the user’s question, answering the questions correctly
and integrated into Facebook.

Conclusion: the virtual assistant proved to be a health education tool with potential to combat “Fake News”.
It also represents a patient-centered form of health communication that favors the strengthening of the bond
and interaction between health professionals and patients, promoting co-production in health.
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ASSISTENTE VIRTUAL: FERRAMENTA PARA COPRODUGAO EM SAUDE
NO ENFRENTAMENTO A COVID-19

RESUMO

Objetivo: descrever o desenvolvimento de um assistente virtual como ferramenta potencial para a coprodugéo
em saude no enfrentamento a COVID-19.

Método: trata-se de uma pesquisa aplicada de producgéo tecnolégica, desenvolvida nos meses de margo e
abril de 2020 em cinco etapas: 1) revisédo de literatura, 2) definicdo de conteudo, 3) construgédo do dialogo,
4) teste do protétipo e 5) integragcdo com pagina de midia social.

Resultados: a revisao de literatura reuniu evidéncias cientificas sobre a doencga a partir das publicagdes do
Ministério da Saude, no Brasil, e de consultas em artigos cientificos. O contetdo foi construido a partir das
perguntas mais realizadas pela populagdo, em margo de 2020, evidenciadas por meio do Google Trends,
em que emergiram os seguintes temas: conceito da doenga, formas de prevengao, transmissdo da doenga,
principais sintomas, formas de tratamento e duvidas. A construgdo do dialogo foi baseada em Processamento
de Linguagem Natural, inteng¢des, entidades e estrutura de dialogo. O protétipo foi testado em laboratério com
um numero reduzido de computadores usuarios em uma rede local para verificar a funcionalidade do conjunto
de aplicacdes, erros técnicos e visuais acerca do dialogo e se as respostas fornecidas estavam de acordo
com a pergunta do usuario, respondendo de forma correta os questionamentos e integrado ao Facebook.
Conclusao: o assistente virtual mostrou-se uma ferramenta de educagdo em saude e com potencial para
combater fake news. Também representa uma forma de comunicacdo em salude centrada no paciente, que
favorece o fortalecimento de vinculo e interagdo entre profissionais de salude e pacientes, promovendo a
coprodugao em saude.

DESCRITORES: COVID-19. Pandemias. Informatica médica. Aplicagdes de informatica médica. Tecnologia
da informagéo. Processamento de linguagem natural. Inteligéncia artificial.

ASISTENTE VIRTUAL: UNA HERRAMIENTA PARA CO-PRODUCCION EN SALUD
CON EL FIN DE HACER FRENTE AL COVID-19

RESUMEN

Objetivo: describir el desarrollo de un asistente virtual como posible herramienta para la co-produccién en
salud a fin de hacer frente al COVID-19.

Método: trabajo de investigacion aplicado de produccion tecnoldgica, desarrollado en marzo y abril de 2020
en cinco etapas: 1) revision de la literatura, 2) definicion del contenido, 3) elaboracion del dialogo, 4) prueba
del prototipo y 5) integracion con la pagina web del medio social.

Resultados: en la revision de la literatura se reunieron evidencias cientificas sobre la enfermedad a partir
de las publicaciones del Ministerio de Salud de Brasil, al igual que sobre la base de consultas en articulos
cientificos. El contenido se elaboré a partir de las preguntas mas frecuentes de la poblacién, en marzo de
2020, puestas en evidencia por medio de Google Trends, donde surgieron los siguientes temas: concepto
de la enfermedad, formas de prevencion, transmision de la enfermedad, principales sintomas, modalidades
de tratamiento y dudas. La elaboracion del didlogo se basé en el Procesamiento de Lenguaje Natural, en
intenciones, en entidades y en la estructura del dialogo. El prototipo se puso a prueba en un laboratorio con
una cantidad reducida de computadoras usuario en una red local para verificar la funcionalidad del conjunto
de aplicaciones, errores técnicos y visuales acerca del didlogo, y si las respuestas proporcionadas estaban de
acuerdo con la pregunta del usuario, respondiendo correctamente los interrogantes e integrado a Facebook.
Conclusidn: el asistente virtual demostré ser una herramienta de educacién en salud con potencial para
combatir Fake News. También representa una forma de comunicacién en salud centrada en el paciente que
favorece el fortalecimiento del vinculo y la interaccidn entre profesionales de la salud y pacientes, promoviendo
asi la coproduccion en salud.

DESCRIPTORES: COVID-19. Pandemias. Informatica médica. Aplicaciones de informatica médica.
Tecnologia de la informacion. Procesamiento de lenguaje natural. Inteligencia artificial.
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INTRODUCTION

At the end of 2019, the first cases of unknown etiology pneumonia were recorded in the city
of Wuhan, China. Initially, these cases were related to the patients’ contact with a seafood market
from Huanan. In January 2020, samples were collected from a patient that showed evidence of a new
coronavirus identified as Severe Acute Respiratory Syndrome coronavirus-2 (SARS-CoV-2), called
coronavirus 2019 (COVID-19). In 2002, the Severe Acute Respiratory Syndrome Coronavirus (SARS-
CoV) was identified in China. In 2012, the Middle East Respiratory Syndrome Coronavirus (MERS-CoV)
was identified in Saudi Arabia. This is the third time that the coronavirus family has been identified in
the last 20 years at the global level'.

COVID-19 spread rapidly across all continents to the point of being considered an infection of
pandemic proportions, emerging as a global public health concern, with involvement degrees varying
from asymptomatic infection to severe disease and mortality?. On May 22", 2022, SARS-CoV-2 resulted
in 525,872,788 confirmed clinical cases of the disease at the global level and 6,278,246 deaths of
patients worldwide?.

The treatment for COVID-19 is based on symptom management, in symptomatic patients, in
the prevention of complications resulting from the disease. Non-pharmacological interventions are
also important tools in the fight against the pandemic?.

As the pandemic was caused by a new coronavirus, the population was somewhat not aware
of the health-disease process. This led people to search for information, often in sources targeted at
health professionals or in texts with no scientific grounds, making room for guesswork and promulgation
of false or Fake News®. While there was also dynamism in the advancement of knowledge with new
publications and health recommendations, as new discoveries were made, new variants emerged,
vaccines against the virus were gradually developed and new medications were authorized for use,
a fact that further accentuates the need for education in health.

In this sense, education in health is indispensable to combat disinformation, as it allows
the scientific knowledge conceived by health professionals to reach the population in an easy-to-
understand language. The preventive measures and dissemination of knowledge about COVID-19 refer
to co-production in health, a concept that has been associated with strategies aimed at establishing
partnerships among health professionals, patients, family members and companions to promote patient-
centered care®’. Such partnerships strengthen safety of the patients, as they assume a leading role
in their own health care, through the active participation of individuals and mutual co-responsibility?.

In this pandemic context, where social isolation is one of the main preventive measures, which
depends on the behavior of society, machine learning, especially the use of Artificial Intelligence,
used as a way to mitigate the pandemic, presents high-impact digital technologies to assist in coping
with COVID-19. Some of these digital technologies are Virtual Assistants, Intelligent Assistants or
Chatbots, which can be applied in the health field and developed with safe information about the
disease, aiming at educating the population about the primordial topics, through interaction with the
user, valuing individual and collective protection®"°.

Among the educational contents that can be addressed are the main signs and symptoms of
the disease, hygiene care and, if necessary, clinical referring in more severe cases of the disease to
a reference health center. These measures, in addition to mobilizing co-production for improvements
in health care, relieve overburdened health teams and direct the professionals’ gaze towards patients
that need more attention at that moment™.

The objective of this study is to describe the development of a virtual assistant as a potential
tool for health co-production in coping with COVID-19.
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METHOD

This is an applied technological production research study developed in March and April 2020.
The applied research modality is characterized by solving a current problem by finding an immediate
solution. The proposal of this paper was based on the development of a technological product,
available to solve the population’s doubts about COVID-19. The use of Information Technology and
Artificial Intelligence has become indispensable tools for the development of the virtual assistant with
secure information that facilitates people’s health education.

The creation and development of the intelligent virtual assistant took place via the International
Business Machine (IBM) Watson Assistant, a tool that requires no code for development. So that the
objective was achieved, five consecutive stages were developed™.

The first stage encompassed the literature review by searching studies and guiding materials
that conferred scientific evidence about the new coronavirus. Based on that, the virtual assistant’s
theoretical content was structured. All the information and guidelines were based on manuals that
describe the health recommendations issued by government agencies such as the Ministry of Health,
and international references, including research studies carried out in countries that were the focus
of the disease before it arrived in Brazil.

The second stage consisted in defining the topics that made up the prototype, that is, all the
information that comprised the structure to assemble the content and, consequently, the questions
answered by the virtual assistant. “Google Trends”, a Google tool that indicates public search interest by
the frequency with which a given term is searched, was one of the sources used as a basis for inferring
the most searched queries about COVID-19 in March 2020. That strategy has been used by several
countries precisely for showing a trend analysis based on topics related to the COVID-19 pandemic™.

The third stage encompassed elaborating the dialog itself, that is, the interaction between the
user and the algorithm, by means of the virtual assistant. From the user’s input/question, the best
answer is provided with the support of Artificial Intelligence based on the content structural information.
Communication occurs remotely using message exchanges in an interactive environment between
user and machine that addresses the user’s doubts, according to previously defined instructions. In
this stage, visual communication was also employed using images selected to compose the content
of the virtual assistant, which were taken from health agencies or copyright-free images available on
the Internet.

The internal communication of the virtual assistant used basically consists of four structures:
machine learning, entity, intentions, and dialog. The virtual assistant learns to recognize human
language through Natural Language Processing (NLP), which describes computer programming to
process human language data, divided into symbolic (rule-based) and statistical (machine learning)
approaches. NLP is a type of Artificial Intelligence that seeks to teach human language to computers;
thus, it can probabilistically examine the user’s intentions's-16,

The intentions are questions or contexts of the dialog in which the user can interact with the
virtual assistant, and are recognized by the algorithm in a probabilistic way with the objective of
understanding which question is most related to the previously programmed intentions'. The entities
can be considered as an ancillary structure to the intentions, for example: in case the user directs a
question using the name COVID-19, in this way, the system will understand that it will be related to
all its possible variations.
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Adialog is the definition of the interaction flow, beginning, targeting or finishing a conversation
and built in a logical way'. Each information input by the user may direct navigation of the dialog to
the point where it best matches the intentions and entities recognized by the virtual assistant, or even
indicate that the user’s question may be outside the scope of the conversation.

In the dialog, interaction with the user can occur not only through text but also through images,
buttons or polls and, as a consequence, answering through these means, and also through others
such as indications using web maps, complementary links, and/or other services. It is within the
dialog that the logics that will direct the user in the assistant scope are built. During use of the virtual
assistant, the human system manager will be able to observe within the interaction history how the
machine’s response selections occurred and improve its performance.

The fourth stage was characterized by testing the virtual assistant as a prototype in the
laboratory, whether the answers provided were according to the user’s question, and whether there
were technical and visual errors in the dialog. In these tests, a reduced number of users in a local
network were used, which allowed verifying the functionality of the set of applications. Continuity of
the study shall be via the validation of the app usability, viability and validation.

The fifth stage encompassed creating a page for the project in a social network and integrating
the virtual assistant with that media. The virtual assistant was created with the possibility of scaling its
scope. Consequently, the network can be expanded to more users according to product’s use need.

The study followed the national and international ethical standards on research involving
human beings. However, as the research objective is to describe a technological innovation, the study
waived approval by any Committee of Ethics in Research with Human Beings.

RESULTS

The virtual assistant was developed based on Atrtificial Intelligence techniques with the objective
of providing diverse scientific information about COVID-19, as well as directing users to clinical care
in cases of interactions with indication of symptoms.

1st stage — Literature review: diverse scientific evidence about the new coronavirus was gathered
from the publications disclosed by the Brazilian Ministry of Health. Scientific articles published by
countries such as China, where spread of the disease began, were also consulted to compose the
theoretical content of the virtual assistant.

2" stage — Building the prototype’s content structure: from the identification of the most searched
topics by the population, evidenced by the Google Trends tool, from which six topics emerged, as shown
in Figure 1. In March 2020, the main searches made by the population in relation to COVID-19 were as
follows: What is COVID-19?7 How can | prevent it? Which are the main forms of transmission? Which
are the symptoms? Which is the treatment? as well as other questions that were grouped into doubts.

It is now worth clarifying some points in relation to the grouping of the themes according to
their similarity. The content about vitamins was linked to the treatment because the population asked
if they could use vitamins to treat the disease or reduce the risk of contracting it. The content about
the mask was grouped with doubts because discussions were initiated about its use as a form of
disease prevention, although there was still no official guidance from the health agencies. Another
question hovered around a vaccine against COVID-19, which had not yet been developed; therefore,
the population questioned whether the flu vaccine could be used to prevent COVID-19. From this
identification, the answers were formulated based on all the scientific evidence identified in the previous
stage to structure the content of the virtual assistant.
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Figure 1 — Structure of the virtual assistant’s content. Florianépolis, SC, Brazil, 2020.

3 stage — Dialog construction: the virtual assistant was built based on four dimensions, namely:
application of NLP technique, elaboration of intentions, entities and dialog structure. NLP takes place
at the first moment in which a model is trained to identify human language and, thus, probabilistically
recognize certain language.

Figure 2 shows examples of intention and dialog from the virtual assistant. The intention is
the action associated with the user’s question; in other words, the reason that lad him/her to make
a question and might take place in different ways, depending on the language used. Based on the
intention it is possible to observe how the virtual assistant conducts the dialog.

Figure 2 — Example of dialog between the user and the virtual assistant. Florianépolis, SC, Brazil, 2020.
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Figure 3 shows an example of entity, which is recognized as the complement of the intention
and allows adding synonyms to it, such as the different variations of the disease nomenclature.
In interaction situations in which the content is out of the scope of the virtual assistant’s content, the
following message is presented: “I am sorry, but | did not understand. Can you ask again in some
other way?”

Figure 3 — Example of word recognition. Florianopolis, SC, Brazil, 2020.

The virtual assistant can also provide the map link to the address of the nearest healthcare
institutions to the patient’s residence. In this way, it can direct the patient to clinical care if symptoms
of the disease are identified, as shown in Figure 4.

Figure 4 — Example of the virtual assistant functionality. Florianépolis, SC, Brazil, 2020.
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4" stage — Testing phase: the prototype was tested in a laboratory with a small number of
computer users on a local network to verify the functionality of the set of apps, technical and visual
errors in the dialog, and whether the answers provided were in accordance with the user’s question.
The virtual assistant answered in a satisfactory way; in other words, it provided correct answers to
the questions.

5% stage — Integration to a social media page: the fifth stage encompassed the creation of
a page for the project in Facebook, called “Enfermeira Virtual’ (“Virtual Nurse”) and the integration
of the virtual assistant to Facebook Messenger, which can be accessed by the population in any
web browser or app, as long as it is connected to the Internet, allowing access to Android and iOS
operating systems.

The virtual assistant remained available for two years, from March 2020 to March 2022.
However, due to the costs to keep the tool available on the Internet and for content updates, it was
decided to remove it. Also contributing to this decision was the fact that knowledge about COVID-19
is dynamic and, as new variants, vaccines and drugs authorized for use emerged, the content would
need to be updated periodically.

Figure 5 presents the interface made available to the user when interacting with the virtual
assistant in the social media:

Figure 5 — Prototype interface. Florianépolis, SC, Brazil, 2020.

DISCUSSION

The virtual assistant was developed as a health education strategy for the population, as
well as for clinical screening according to the risk degree measured from the signs and symptoms
described. It was structured by the concepts of machine learning, which is characterized as a branch
of Artificial Intelligence focused on algorithms that learn from available data. From this learning, it
can create decision models to finalize tasks, that is, the ability to provide the best answer based on
machine learning’®.
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This tool can improve two-way communication in healthcare, as the patient asks questions
in their language, that is, in the way they speak, and manages to make themselves understood by
the virtual assistant. On the other hand, it allows health professionals to adjust the language used,
facilitating understanding and enabling more informed and collaborative choices by the patients. This
model can be characterized as a patient-centered approach to health care, enabling the understanding
of patients’ actions when faced with health information™.

Patient-centered care based on co-production emerges from the interactions between the
app user and the virtual assistant, as one emphasizes care responsive to the patient’s preferences
and the other contemplates active participation and co-responsibility in the results achieved®'8. With
this, the process of providing information, answering questions and encouraging health-promoting
behaviors, in the sense of highlighting preventive measures that depend on society, can contribute
to coping with the COVID-19 pandemic.

Thus, with wider acceptance of such digital technologies by governmental organizations and
the population, it is possible to expand them to other health areas in the future, such as for the control
and monitoring of chronic diseases. These digital health services enable better health care outcomes
by monitoring users remotely™®.

The way people relate to each other and the health professional-patient relationship are changing.
Digital technologies like apps favor the strengthening of the bond between users and health services
(multiprofessional teams) through unique conditions and have the potential to encourage people
closeness. The same digital systems enable the use of “intelligent” clinical protocols, facilitating the
adoption of therapeutic measures as they evidence teamwork in a consensual and transparent way.
Sensors such as wearables, robots, networks and technological systems for clinical and managerial
decision-making support will sustain the intense interaction between users and health services™®.

Another way to apply the virtual assistant is employed in mitigating the effects of social distancing,
enabling the connection between older adults and family members and friends, through the exchange
of voice and text messages with the objective of promoting physical, mental and spiritual well-being.
Thus, natural language recognition enables active and remote monitoring of daily activities, including
geographic and epidemiological information for identification and treatment in case of aged people
infected by the coronavirus®.

As the new coronavirus emerges and grows to pandemic proportions, unscientific information
about the disease is being disseminated in social and other media. Thus, associated with the pandemic,
we also experienced an infodemic characterized by a large amount of information about a given
situation that makes it difficult to solve the problem and confuses understanding; people start having
difficulties distinguishing between unreliable information and evidence-based data. Therefore, the
infodemic can be considered a public health problem due to the possibility of causing irreversible harms
to the population’s health. In this sense, one of the virtual assistant’s action fronts is the character of
education in health, denoting potential to combat Fake News?'.

This study presented limitations related to the Internet connection, which can cause interruption
while using the virtual assistant. The virtual assistant is limited in its ability to provide information, as
it is restricted to what it has been trained to do and according to its learning ability. In addition to that,
not all people are comfortable communicating virtually. Despite these limitations, it is a technology
with the use potential required to optimize health and nursing care, especially educational actions
aimed at co-production in health.
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CONCLUSION

The virtual assistant in health constitutes a tool for health education and, consequently, presents
potential for combating Fake News, considering the possibility of providing the population with accurate
information about COVID-19. It also represents a form of patient-centered health communication
with the potential to strengthen the bond and interaction between health professionals and patients,
promoting co-production in health.

Providing evidence-based information, answering questions and encouraging health-promoting
behaviors, in the sense of highlighting preventive measures that depend on society, in addition to
targeting health care according to the users’ clinical conditions, can all assist in coping with the
COVID-19 pandemic.

The potential of this study is highlighted by demonstrating the possibility of developing digital
technologies for disease follow-up and remote user monitoring, impacting on better health care and
Nursing outcomes. As the study continues, through product validation, use of the virtual assistant can
be expanded and the development process can be replicated to other contexts.
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