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The interdependence of humans, animals, plants, and their social and abiotic environment is highlighted
by past and recent pandemics. A good example to understand and tackle threats to ecosystems is the
COVID-19 pandemic. A syndemic is a complex and multilevel phenomenon of epidemics interacting
synergistically at individual, societal, and environmental levels. Understanding the syndemic nature
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of pandemics will facilitate the adoption of a One Health approach to improve planetary health. To
address the eco-complexity underlying One Health issues, the development of intelligence management
systems through a planetary perspective is of key importance. This requires the capacity to capture,
process, and communicate data on human, animal, and plant health and well-being, and on their social
and environmental determinants. The implementation of such systems will need political commitment
at all levels of action, deployment of adequate resources and expertise, reliable and comprehensive data
flowing pathways through interoperable, flexible, and secure data sharing systems.
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The COVID-19 pandemic brought a challenge to the health area and generated an enormous amount of
information, some accurate and some not, which made it difficult to locate reliable sources of information.
Scientific knowledge has become the best way to mitigate this infodemiological process. Observatories
are instruments to support decision making, seeking to integrate different sources of information and
communicate the results using research methodologies such as the COVID-19 Scientific Evidence
Observatory. Created by members of the research group Information in Science, Technology, and Innovation
in Health, of the IBICT, it aims to meet the informational demands of the most varied audiences. Its
development methodology involves a knowledge management team that uses the methodological rigor of
the systematic literature review to seek, evaluate, synthesize, and enable access to reliable and qualified
sources of information. It provides access to different sources of national and international information
from the Kaleidoscope of Science.
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In an increasingly connected world, information regarding the contagion and spread of COVID-19 has
been an important weapon to enable better coping with the disease. The use of information technology can
assist in the prevention, care, and monitoring of patients. In addition, remote service using applications
avoids the overload of health centers and contagion. This research reports the experience of a research
projectinitiated in Brazil at the Oswaldo Cruz Foundation, with the objective of developing an application
and big data for the new coronavirus in a public health clinic using information management and One
Health concepts. Initially, the application requirements were defined through interviews with users
and health professionals. The partial results obtained so far demonstrate improvements in the different
processes of the health center with the use of the application. The use of big data for the analysis of
information makes it possible to define better health policies for the population in a more precise way
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and in a shorter time.
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From the One Health (OH) perspective, the achievement of better public health results depends on
effective strategies and interventions based on integrated research in diverse sectors of activity (human
health, animal health, agriculture, and environment). The central topic in the United Nations 2030 Agenda
aims at a world free of hunger, poverty, and severe disease through the achievement of 17 Sustainable
Development Goals (SDGs). The objective of the present study is to evaluate countries and applicants
of technologies patented between 2015-2020. From this methodological perspective, searches have been
carried outin this study on the global patent database documents available, using specific search strategies
for technologies related to challenging diseases for achieving SDGs, such as neglected communicable and
non-communicable diseases: diarrhea, tuberculosis, malaria, obesity, cardiovascular diseases, diabetes,
lung cancer, human schistosomiasis, and Zika.

Chapter 5
Events, Evolution, Controversies in the Implementation of a Health Surveillance Qualification
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The objective is to describe the implementation and development of the Training Program for Health
Surveillance Actions (2013-2018), which focuses on improving the performance of health surveillance.
It is an evaluation research with a qualitative method. Key informants were interviewed, and documents
and literature were analyzed. The analysis enabled the construction of the timeline, the retrieval of
the chronology of the events that marked the development of the program, its implementation, and
the identification of innovations and controversies. The authors identified three organizational axes:
conception/formulation, implementation/monitoring, evaluation/communication. They found that the
program went beyond the traditional approach to surveillance and met regional diversities. There were
controversies about the responsibility for monitoring the program’s actions, whether they belonged to the
technical areas related to the indicators or to the management of the program at the Ministry of Health.

printed on 2/10/2023 4:59 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



EBSCChost -

Chapter 6
Challenges and Opportunities in the Study of Innovation Ecosystems in the COVID-19 Pandemic
Context: The Role of Open Science in Vaccine Development ............ccceeevvveeciiercieeecieescieeseeesvee e 104
Hugo Garcia Tonioli Defendi, Oswaldo Cruz Foundation (FIOCRUZ), Brazil
Vanessa de Arruda Jorge, Oswaldo Cruz Foundation (FIOCRUZ), Brazil
Ana Paula da Silva Carvalho, Oswaldo Cruz Foundation (FIOCRUZ), Brazil
Luciana da Silva Madeira, Oswaldo Cruz Foundation (FIOCRUZ), Brazil
Suzana Borschiver, UFRJ, Brazil

The process of knowledge construction, widely discussed in the literature, follows a common structure
that encompasses transformation of data into information and then into knowledge, which converges
social, technological, organizational, and strategic aspects. The advancement of information technologies
and growing global research efforts in the health field has dynamically generated large datasets, thus
providing potential innovative solutions to health problems, posing important challenges in selection
and interpretation of useful information and possibilities. COVID-19 pandemic has intensified this data
generation as results of global efforts, and cooperation has promoted a level of scientific production
never experienced before concerning the overcoming of the pandemic. In this context, the search for an
effective and safe vaccine that can prevent the spread of this virus has become a common goal of societies,
governments, institutions, and companies. These collaborative efforts have contributed to speed up the
development of these vaccines at an unprecedented pace in history.

Chapter 7
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The appeal for new business models is at high level nowadays in all market sectors involving all economic
agents. Dealing with classical, non-responsive, bureaucratic structures, traditional organizational
arrangements impose delays on management, ineffective control features, and, more critical, limitations to
innovate. In this chapter, the authors analyze the proposition for new business models with the consideration
of two huge pressuring motivations: to innovate in the healthcare sector and adopt emerging technologies.
Both dimensions brought opportune facts for business models development and application, but, with an
immense and uncontrolled dynamicity, also produced a confused, turbulent scenario where the academic
and scientific knowledge, always demanded, was not developed and communicated efficiently. To address
this imperfect scenario, the authors present their reflections around perspectives on building and applying
business models supported by emerging technologies for the healthcare sector, offering a background to
foster these discussions in further studies and decision-making contexts.
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The 21st century brings an information revolution unprecedented in human history. The knowledge
management of the data generated daily is a constant challenge for organizations and in all areas of
science. Nevertheless, it is extremely relevant to the health area since it promotes the individual’s well-
being and health. In this sense, the quality of data, information, processes, and production of products
and healthcare for the populations of the countries have increasingly become global concerns. Therefore,
thinking about health only as a burden is a short-sighted thought. The new era of big data requires
innovative knowledge management for global health, where quality is also guiding the new times. This
chapter presents a reflection of the new times and management challenges for quality in global health
and One Health.
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Healthcare: Impacts of Emerging Resources and TOOIS ........ccoocvivriiiiiieeiiiiiieceeceeciee e 164
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In this chapter, the author aim to approach new ways to understand how emerging technologies can
better be applied in organizational contexts. For this purpose, collaborative methodological approaches
were addressed—multi, inter, and transdisciplinary paradigms—aiming to promote a better level both
of comprehension and adoption of technologies, paying special attention to the healthcare sector and to
the One Health initiative, just defined as an interdisciplinary front. As an overall goal for the chapter,
the adoption of those methodological principles is advised to the reader, enabling a better understanding
of those technologies and their way to be effectively implemented.

Section 2
Intellectual Knowledge Management as a Contribution to Global Health
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The participation of the National Health Surveillance Agency (ANVISA) in the granting of patents for
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pharmaceutical products and processes in Brazil took place since 2001, giving this sector of the Ministry
of Health unprecedented legal competence, until then exclusive to the entity of the National Institute of
Industrial Property (INPI). This chapter proposes to analyze the technical and legal aspects inherent to
patenting combined with the ability to make political decisions in favor of implementing flexibilities in
the patent examination of medicines that may be favorable to public health. John Kingdon’s Multiple
Flows Model was the methodology chosen to understand the most relevant factors that influenced the
government’s agenda for the creation of Anvisa’s prior consent. The results allowed to outline the
political window that materialized the formulation of the public policy in question, as well as to call
attention to the fundamental importance for the protection of the current needs of humanity and of its
future generations inserted in the concept of One Health.

Chapter 11
Big Data at the Service of the Public Health Systems: Success Cases in Brazilian Public
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The great differential of organizations has been the strategic innovation through the best way to manage
existing knowledge. The management of information and knowledge generated in the health area is no
different, as is the case with the pharmaceutical sector. The major challenge of public health research is
to promote the use of scientific and technological knowledge produced in more effective health policy
and action strategies in order to provide effective health gains. New technologies are promising tools to
support public health management. The current scenario, in which the world has been affected by the
COVID-19 pandemic, has reinforced this understanding. This chapter aims to highlight the importance
of using big data tools to make public health policies more effective. Examples of successful cases in
different areas of Brazilian public management will be presented, aiming to reinforce the relevance of
these tools for public health systems.

Chapter 12
An Approach to Information Management as a Subsidy of Global Health Actions: A Case Study
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In the information age, it is urgent to work in a collaborative network, as well as the identification of
researchers in specific areas in the globalized world. In this time, half of the world’s population does not
have access to essential health services, and more than one billion are threatened by neglected diseases.
Information management helps in the identifying, extracting, and treating. In Brazil, the Lattes platform
is the main curriculum repository for scientists and professionals in the different areas of scientific
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knowledge. After processing, 105 specialists were identified. Scientific articles published on Dengue,
Zika virus, and Chikungunya are 11,743. The computational tool ScriptLattes proved to be efficient to
extract, identify, and recover data from the curricula present in the Lattes database, contributing to the
management of scientific knowledge in public health. Thus, Dengue, Zika, and Chikungunya infection
data extracted from the platform generate information to assist in the knowledge management and
decision makers for public health.
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Michele Vieira Espindola, Oswaldo Cruz Foundation (FIOCRUZ), Brazil
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Productive Development Partnership (PDP) established by the Ministry of Health comprehends cooperation,
by agreements, between public and private institutions for development, transfer, and absorption of
technology regarding strategic products in accordance with the demands of the Unified Health System.
The PDP program represents one of the most important initiatives for building an industrial policy and
systemic innovation in the health area. It also could promote the strengthening of the national production,
public-private integration, favoring the incorporation of new technologies, which were dominated only
by big multinational corporations in the private pharmaceutical sector. Additionally, the establishment of
a PDP with a pharmaceutical company from a South American country, which is also part of Mercosur,
expands the range of interaction beyond those already existing with American, European, and Asian
companies, strengthening technical development-scientific of the region that will be able to catalyze the
interaction with other companies also from the region.

Chapter 14

Productive Development Partnership in Brazil: A Case Study of the Antiretroviral Atazanavir ....... 262
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Brazil was one of the first countries to adopt significant health policies to better attend people with HIV.
The integrated analysis of the high cost of medicines, public health, and access to medicines comprises
an extremely complex task, and Productive Development Partnerships (PDP) was the mechanism used by
the Brazilian government, with a view to technological development and training of national production
complex. The PDP of atazanavir was formalized in late 2011, and the agreement includes the transfer
of technology, manufacturing, and distribution of the drug. The PDP emerges as a solution found by
the government to minimize the Ministry of Health drug spending and encourage the local production.
However, one should not ignore that there are risks associated with regulatory barriers and problems
in negotiations with the holders of technology. Thus, this chapter presents a case study of the successes
the management information of the productive development partnerships in Brazil as a collaborative
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tool for global health.
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Relevance is the basic value of any training project, in the cutting-cross of knowledge, attitudes, and
competencies to be transmitted through the pedagogical process. Trends in science and the new directions
of global health research requires personnel with vision, maturity, and skills for strategic planning. We
are looking at a deepening gap between the professional status quo and the aspirations of society. This
chapter aims to reflect on the role of the university focusing on the pillars that support it, in the context
of training health professionals, and the central role of communication in the exercise of the profession
and in health promotion. The approach is based on a theoretical review and the case study of Cabo
Verde, as a SIDS. The role played by these professionals would have a direct impact on the definition
of public health policies. These would be based on knowledge; the interface of innovation in health,
management, and social organization; and on dialogue to improve systems from the perspectives of One
Health and Global Health.

Chapter 16
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Health gained a global prominence and became a right declared by the World Health Organization in
1948. In the 21st century, it is understood as a complete well-being of the individual, far beyond the
absence of disease. In this context, the right to happiness translates as an expression of the aspirations for
the realization of the right to health. Thus, this chapter aims to understand, in the light of the Freudian
perspective, the aspects of soul life that lead the individual to the exhausting task of seeking happiness
and seeks to reflect the possible contributions that legal science can offer to the improvement of individual
well-being as a right health in the context of global health. Freud’s theories about the formation of the
psychic apparatus, his conception of malaise caused by culture and legal interventions that can possibly
contribute to the reduction of individual unhappiness are presented.
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XXiii

Foreword

It is widely recognized that we are living through an “Information Revolution”, a time of exponentially
growing amounts of data. We have so much data that we worry how not be overwhelmed, how to stay
afloat, how to navigate the ever-expanding ocean.

However, as this Handbook demonstrates, achieving better human health is not just a matter of ob-
taining ever more data on human health. The framework of One Health — a key theme in this volume
— crystallizes the notion that humans, animals, plants, and their social and abiotic environment have
co-evolved together, and that their fates are interdependent. If humans overly perturb natural ecosystems
or interfere in nature, we should not be surprised if, at some point, a virus finds its way from animals to
humans and leads to a global pandemic. The more we take multidimensional eco-complexity seriously,
the more we realize our need to break open our numerous data silos, to pull together their contents — be
it on human health, on animal and plant health, on food systems and the urban landscape, on climate and
air, or on social and political factors — and explore in multi-, inter- and transdisciplinary fashion their
interactions, potential feedback loops, and tipping points. There is even the possibility — another theme
of this book — that epidemics interact synergistically at individual, societal, and environmental levels to
create a syndemic. Traditional medical knowledge, on its own, will not furnish the tools for an adequate
response to global health challenges.

And yet, data and technology and the One Health paradigm, together, are still not enough. To turn
data into knowledge, and then into effective policies, requires a knowledge management system — which
is the focus of many of the following pages — that extracts, evaluates, and synthesizes data, that gives ac-
cess to trustworthy and qualified sources, communicates the resultant insights, and turns that knowledge
into good decision-making. The COVID-19 pandemic has laid bare, as never before, our data manage-
ment failings. It has exposed how all too often current organizational arrangements and bureaucratic
structures slow down responses and hinder the effective flow of data and therefore the innovations that
this may prompt. It has highlighted the need to devise better ways to manage data in order to improve
global health surveillance, to monitor and prevent health threats, to develop more quickly healthcare
interventions that are cost-effective and widely accessible, to train and support health professionals, and
to protect the planet.

This book could not be more timely. Stronger global pandemic intelligence will require advances
in how we identify and extract reliable and comprehensive data and we enable it to flow in real time
through secure global data-sharing mechanisms. But the following chapters are a corrective to anyone
who thinks that this will mean ever increasing data centralisation. A number of case studies are explored
that illustrate the power of local capacity-strengthening in data management, and the importance of coop-
eration based on mutual understanding, trust, and appropriate institutional and regulatory arrangements.
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Several contributors investigate how the growth of information technologies and health research has
given rise to the phenomenon of “big data”, and new ways of utilising large pools of data to understand
human health better, to uncover new drugs or treatments and, increasingly, to tackle global health chal-
lenges. Good data management also leads to good quality-control of such “big data” enterprise, avoiding
the perils of “garbage in, garbage out”. A number of chapters dig deep into a series of case studies of the
application of “big data”, especially in Brazil, including for public health management, for tackling den-
gue, zika, and chikungunya, and in the research of the Oswaldo Cruz Foundation in public health clinics.

This book explores, furthermore, the phenomenon of an infodemic, the rapid dissemination of inac-
curate information by taking advantage of an increasingly networked world and therefore of the ability
for misinformation to be spread rapidly across geographies like a highly transmissible data virus, indeed
as fast as any real virus — if not faster. Our data management systems need to be capable of responding
by spreading, at least equally quickly, reliable scientific information.

One of the fundamental questions — and the contributors to this volume do not shy away from it — is
how open or closed our approach to data should be. COVID-19 vaccines, the theme of one of the chap-
ters, were developed in record time thanks to the sharing of critical genomic data and to the smarter
generation of trial data. Where cooperation among researchers during the pandemic has been high, it
has resulted in an unprecedented level of scientific production. The lesson appears to be that we need
innovation in management, in organisational structures, and in business models too — across all kinds of
markets and economic agents — as much as in medical data itself. Many chapters of this book explore
successful institutional innovations and investigate the management of information as a collaborative
tool, and even as a subsidy, for global health. Brazil has been something of a pioneer in this, in the form
of Product Development Partnerships such as that for the antiretroviral Atazanavir. Such an approach
involves cooperation, by agreements, between public and private institutions, for the development, trans-
fer, and absorption of technology relating to products of strategic importance, starting from Brazil’s own
needs and working outwards to the needs of the world. Smartly, this approach has been used to support
Brazil’s own industrial policy and innovation in health — including in areas previously dominated by
big multinational pharmaceutical corporations. Doing so has generated useful lessons for the rest of the
world, which are reported in this handbook.

COVID-19 has connected all of humanity in that rarest of phenomena: a truly globally shared expe-
rience. And, it has shaken us from our collective complacency. Had the virus been even more virulent,
we would not have coped at all. Will we now globally learn and share the lessons? Will we strive to
work together even more, for the good of all? The present work was written in the shadows of a global
pandemic, but its contributors manage to maintain a message of hope. For sure, we are still in trouble,
stumbling in our efforts to find a way out of the pandemic, and we are far from prepared for the next.
Nevertheless, thanks to the availability of ever-growing amounts of all kinds of data, we have also amaz-
ing opportunities — provided that we develop good systems to manage and use the data well. We also
need to reconfigure our mindset and take seriously, by deploying the One Health and planetary health
approaches, the mutually entwined health of the planet and of the humans living on it. This handbook
points to the necessary tools. It is up to all of us to apply its important lessons and make the most of the
opportunities for the sake of current and future generations.

Andrew Farlow
Oxford Martin School, University of Oxford, UK
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Preface

World is flat! The speed of informational data and the knowledge generated is unprecedented in his-
tory. Likewise, humanity’s food crossing oceans and fiercely devouring the habitats in which we live,
the globalized set in which we live, brings magnificent scientific and technological advances, but also
enormous challenges for One Health.

Itisurgent to reflect on global health in the event of endemics, pandemics and syndemics! This attitude
requires a non-trivial stance in the 21st century. The avalanche of informational data in the knowledge
age — known as Big Data — has brought with it new process models. This fact favored better processing
of informational data, in the quickest and most reliable way of essential information for decision makers.

How do we face the challenges of humanity in the face of the information revolution of data (even
inaccurate) and diseases at the same speed? How can we not leave aside man’s interaction with the en-
vironment and scientific advancement, geography, and its healthy ecosystem? How do we move forward
in the infodemic, connected world and live far beyond the absence of disease? How can we have better
ways to manage quality in health and strengthen management systems?

Questions like these were on our minds. Considering our professional experiences and scientific
and technological research throughout our careers, we see a growing gap in searching these answers.
Undoubtedly humanity has advanced for the best, but it has also brought new paradigms that lack un-
conventional forms of research and innovation. This time, we contribute to the arduous task of having
a healthy and happy life.

The foreword and introduction to this book, followed by 16 chapters, present the collaborative experi-
ences of 53 authors from 21 institutes around the world. It is worth talking about successful networking,
challenges, and opportunities. Only with the dissemination and appropriation of knowledge we will
overcome the diseases that plague us, whether emerging or re-emerging.

Chapter 1: The interdependence of humans, animals, plants, and their social and abiotic environment
is highlighted by past and recent pandemics. A good example to understand and tackle threats to ecosys-
tems is the COVID-19 pandemic. A syndemic is a complex and multilevel phenomenon of epidemics
interacting synergistically at individual, societal and environmental levels. Understanding the syndemic
nature of pandemics will facilitate the adoption of a One Health approach to improve planetary health.
To address the eco-complexity underlying One Health issues it is of key importance the development of
intelligence management systems through a planetary perspective. This requires the capacity to capture,
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process, and communicate data on human, animal and plant health and well-being, and on their social
and environmental determinants. The implementation of such systems will need political commitment
at all levels of action, deployment of adequate resources and expertise, reliable and comprehensive data
flowing pathways through interoperable, flexible, and secure data sharing systems

Chapter 2: The COVID-19 pandemic brought a challenge to the health area and generated an enor-
mous amount of information, some accurate and some not, which made it difficult to locate reliable
sources of information. Scientific knowledge has become the best way to mitigate this infodemiologi-
cal process. Observatories are instruments to support decision-making, seeking to integrate different
sources of information and communicate the results using research methodologies such as the COVID-19
Scientific Evidence Observatory. Created by members of the research group Information in Science,
Technology and Innovation in Health, of the IBICT, it aims to meet the informational demands of the
most varied audiences. Its development methodology involves a knowledge management team that uses
the methodological rigor of the Systematic Literature Review, to seek, evaluate, synthesize, and enable
access to reliable and qualified sources of information. It provides access to different sources of national
and international information from the Kaleidoscope of Science.

Chapter 3: In an increasingly connected world, information regarding the contagion and spread of
COVID-19 has been an important weapon to enable better coping with the disease. The use of information
technology can assist in the prevention, care and monitoring of patients. In addition, remote service using
applications avoids the overload of health centers and contagion. This research reports the experience of
aresearch project initiated in Brazil at the Oswaldo Cruz Foundation, with the objective of developing an
Application and Big Data for the New Coronavirus in a public health clinic using Information Manage-
ment and One health concepts. Initially, the application requirements were defined, through interviews
with users and health professionals. The partial results obtained so far demonstrate improvements in
the different processes of the health center with the use of the application. The use of Big Data for the
analysis of information, makes it possible to define better health policies for the population in a more
precise way and in a shorter time.

Chapter 4: From the One Health (OH) perspective, the achievement of better Public Health results
depends on effective strategies and interventions based on integrated research in diverse sectors of activ-
ity (human health, animal health, agriculture and environment). The central topic in the United Nations
2030 Agenda aims at a world free of hunger, poverty and severe disease through the achievement of 17
Sustainable Development Goals- SDGs). The objective of the present study is to evaluate countries and
applicants of technologies patented between 2015-2020. From this methodological perspective, searches
have been carried out in this study on the global patent database documents available, using specific
search strategies for technologies related to challenging diseases for achieving SDGs, such as neglected
communicable and non-communicable diseases: diarrhea, tuberculosis, malaria, obesity, cardiovascular
diseases, diabetes, lung cancer, human schistosomiasis and Zika.

Chapter 5: The objective is to describe the implementation and development of the Training Program
for Health Surveillance Actions (2013-2018), which focuses on improving the performance of Health
Surveillance. It is an evaluation research with a qualitative method. Key informants were interviewed,
documents and literature were analyzed. The analysis enabled the construction of the Timeline, the re-
trieval of the chronology of the events that marked the development of the program, its implementation,
and the identification of innovations and controversies. We identified 3 organizational axes: Conception/
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Formulation; Implementation/Monitoring; Evaluation/communication. We found that the program went
beyond the traditional approach to surveillance and met regional diversities. There were controversies
about the responsibility for monitoring the Program’s actions, whether they belonged to the technical
areas related to the indicators or to the management of the Program at the Ministry of Health.

Chapter 6: The process of knowledge construction, widely discussed in the literature, follows a com-
mon structure that encompasses transformation of data into information and then into knowledge, which
converges social, technological, organizational and strategic aspects. The advancement of information
technologies and growing global research efforts in the health field has dynamically generated large
datasets, thus providing potential innovative solutions to health problems, posing important challenges
in selection and interpretation of useful information and possibilities. COVID-19 pandemic has intensi-
fied this data generation as results of global efforts, and cooperation has promoted a level of scientific
production never experienced before concerning the overcoming of the pandemic. In this context, the
search for an effective and safe vaccine that can prevent the spread of this virus has become a common
goal of societies, governments, institutions, and companies. These collaborative efforts have contributed
to speed up the development of these vaccines at an unprecedented pace in history.

Chapter 7: The appeal for new business models is at high level nowadays in all market sectors, in-
volving all economic agents. Dealing with classical, non-responsive, bureaucratic structures, traditional
organizational arrangements impose delays on management, ineffective control features and, more criti-
cal, limitations to innovate. In this chapter we analyze the proposition for new business models with
the consideration of two huge pressuring motivations: to innovate in the Healthcare sector and adopt
emerging technologies. Both dimensions, brought opportune facts for business models development
and application, but, with an immense and uncontrolled dynamicity, also produced a confuse, turbulent
scenario where the academic and scientific knowledge, always demanded, was not developed, and com-
municated efficiently. To address this imperfect scenario, we present our reflections around perspectives
on building and applying business models supported by emerging technologies for the Healthcare sec-
tor, offering a background to foster these discussions in further studies and decision-making contexts.

Chapter 8: The 21st century brings an information revolution unprecedented in human history. The
knowledge management of the data generated daily is a constant challenge for organizations and in all
areas of science. Nevertheless, extremely relevant to the health area since it promotes the individual’s
well-being and health. In this sense, the quality of data, information, processes and production of prod-
ucts and health care for the populations of the countries, has increasingly become a global concern.
Therefore, thinking about health only as a burden is a short-sighted thought. The new era of Big Data
requires innovative knowledge management for Global Health, where quality is also guiding the new
times. This chapter presents a reflection of the new times and management challenges for quality in
Global Health and One Health.

Chapter 9: In this chapter we aim to approach new ways to understand how emerging technologies can
better be applied in organizational contexts. For this purpose, collaborative methodological approaches
were addressed - multi, inter and transdisciplinary paradigms - aiming to promote a better level both of
comprehension and adoption of technologies, paying special attention to the Healthcare sector and to
the OneHealth initiative, just defined as an interdisciplinary front. As an overall goal for the chapter, the
adoption of those methodological principles is advised to the reader, enabling a better understanding of
those technologies and their way to be effectively implemented.
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Chapter 10: The participation of the National Health Surveillance Agency (ANVISA) in the grant-
ing of patents for pharmaceutical products and processes in Brazil took place since 2001, giving this
sector of the Ministry of Health unprecedented legal competence, until then exclusive to the entity of the
National Institute of Industrial Property (INPI). This chapter proposes to analyze the technical and legal
aspects inherent to patenting combined with the ability to make political decisions in favor of imple-
menting flexibilities in the patent examination of medicines that may be favorable to public health. John
Kingdon’s Multiple Flows Model was the methodology chosen to understand the most relevant factors
that influenced the government’s agenda for the creation of Anvisa’s prior consent. The results allowed
to outline the political window that materialized the formulation of the public policy in question, as well
as to call attention to the fundamental importance for the protection of the current needs of humanity
and of its future generations inserted in the concept of One Health.

Chapter 11: Informational age in the 21st century is also known with the Age of Knowledge. The
great differential of organizations has been the strategic innovation through the best way to manage the
existing knowledge. The management of information and knowledge generated in the health area is no
different, as is the case with the pharmaceutical sector. The major challenge of public health research is
to promote the use of scientific and technological knowledge produced in more effective health policy
and action strategies, in order to provide effective health gains. New technologies are promising tools
to support public health management. The current scenario, in which the world has been affected by the
Covid-19 Pandemic, has reinforced this understanding. This chapter aims to highlight the importance
of using Big Data tools to make public health policies more effective. Examples of successful cases in
different areas of Brazilian public management will be presented, aiming to reinforce the relevance of
these tools for Public Health Systems.

Chapter 12: In the information age is urgent to work in a collaborative network, as well as the
identification of researchers in specific areas in the globalized world. In this time, half of the world’s
population does not have access to essential health services, and more than one billion are threatened by
neglected diseases. Information management helps in the identifying, extracting, and treating Big Data
in healthcare. In Brazil, the Lattes Platform is the main curriculum repository for scientists and profes-
sionals in the different areas of scientific knowledge. After processing were identified 105 specialists.
Scientific articles published in Dengue, Zika virus and Chikungunya are 11.743. The computational
tool ScriptLattes proved to be efficient to extract, identify and recover data from the curricula present
in the Lattes database, contributing to the management of scientific knowledge in public health. Thus,
Dengue, Zika and Chikungunya Infection’s Data extracted from the platform generate information to
assist in the knowledge management and decision makers for public health.

Chapter 13: Productive Development Partnership (PDP) established by the Ministry of Health com-
prehends cooperation, by agreements, between public and private institutions for development, transfer
and absorption of technology regarding strategic products, in accordance with the demands of the Uni-
fied Health System. The PDP program represents one of the most important initiatives for building an
industrial policy and systemic innovation in the health area, also could promote the strengthening of the
national production, public-private integration, favoring the incorporation of new technologies, which
were dominated only by big multinational corporations in the private pharmaceutical sector. Additionally,
the establishment of a PDP with a pharmaceutical company from a South American country, which is
also part of Mercosur, expands the range of interaction beyond those already existing with American,
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European and Asian companies, strengthening technical development-scientific of the region that will
be able to catalyze the interaction with other companies, also from the region.

Chapter 14: Brazil was one of the first countries to adopt significant health policies to better attend
people with HIV. The integrated analysis of the high cost of medicines, public health and access to
medicines comprises extremely complex task and Productive Development Partnerships (PDP) was the
mechanism used by the Brazilian government, with a view to technological development and training
of national production complex. The PDP of atazanavir was formalized in late 2011 and the agreement
includes the transfer of technology, manufacturing, and distribution of the drug. The PDP emerges as a
solution found by the government to minimize the Ministry of Health drug spending and encourage the
local production. However, one should not ignore that there are risks associated with regulatory barriers
and problems in negotiations with the holders of technology. Thus, this chapter presents a case study
of the successes the management information of the productive development partnerships in Brazil as
a collaborative tool for global health.

Chapter 15: Relevance is the basic value of any training project, in the cutting-cross of knowledge,
attitudes and competencies to be transmitted through the pedagogical process. Trends in science and the
new directions of global health research requires personnel with vision, maturity, and skills for strategic
planning. We are looking a deepening gap between the professional status quo and the aspirations of
society. This chapter aims to reflect on the role of the University focusing on the pillars that support it,
in the context of training health professionals, and the central role of communication in the exercise of
the profession and in health promotion. The approach is based on a theoretical review and the case study
of Cape Verde, as a SIDS. The role played by these professionals would have a direct impact on the
definition of public health policies. These would be based on knowledge, the interface of innovation in
health, management, and social organization, and on dialogue to improve systems from the perspectives
of One Health and Global Health.

Chapter 16: Health gained a global prominence and became a right declared by the World Health
Organization, since 1948. In the 21st century, it starts to be understood as a complete well-being of the
individual, far beyond the absence of disease. In this context, the right to happiness translates as an expres-
sion of the aspirations for the realization of the Right to Health. Thus, this chapter aims to understand,
in the light of the Freudian perspective, the aspects of soul life that lead the individual to the exhausting
task of seeking happiness and seeks to reflect the possible contributions that legal science can offer
to the improvement of individual well-being as a right health in the context of global health. Freud’s
theories about the formation of the psychic apparatus, his conception of malaise caused by culture and
legal interventions that can possibly contribute to the reduction of individual unhappiness are presented.

This handbook contributes for workers in the public health area, whether academics, managers, deci-
sion makers and even those who think they are not involved with the subject, since it is interdisciplinary
and multidisciplinary, and everyone craves well-being and a healthy planet.

Covid-19 showed us one of humanity’s greatest vulnerabilities: selfishness. On the other hand, it
showed that collective work, sharing essential data and coordinated management for planetary health,
could give hope to every participant in this ecosystem in which we live.
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The reflection remains: we need to reconfigure our thinking to achieve full individual and collective
happiness. This well-being goes far beyond the absence of disease, it presupposes a unique health for
a planetary health.

Good reading!

Jorge Lima de Magalhdes

Institute of Drugs Technology (Farmanguinhos), Oswaldo Cruz Foundation (FIOCRUZ), Brazil &
Global Health and Tropical Medicine (GHMT), Institute of Hygiene and Tropical Medicine, NOVA
University of Lisbon, Portugal

Zulmira Hartz
Global Health and Tropical Medicine (GHMT), Institute of Hygiene and Tropical Medicine, NOVA
University of Lisbon, Portugal

George Leal Jamil
Informacdes em Rede Consultoria e Treinamento, Brazil

Henrique Silveira
Global Health and Tropical Medicine (GHMT), Institute of Hygiene and Tropical Medicine, NOVA
University of Lisbon, Portugal

Liliane C. Jamil
Independent Researcher, Brazil
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Introduction

OneHealth is an integrative approach of healthcare knowledge, potentially defining a new way to practice
this essential activity Worldwide. OneHealth evolved from a promising trend to improve fundamental
strategies for Healthcare, to a provider of answers for actions and planning under the new challenges
imposed by Covid-19 pandemic

In this context, the handbook project evolved from an interesting and strategic discussion of a relevant
network to that of OneHealth evolution under strong and unprecedented pressure, providing results,
despite the unimaginable time constraints imposed on researchers and practitioners who, suddenly, had
to redirect their efforts to help mankind to survive this threat.

We can imagine this project as a dramatic narrative of research methods, results, and knowledge-
sharing battling an abnormal event but, at the same time still keeping the spirit of OneHealth initiative
as it was thought in the initial book project, aiming at understanding information management under
critical circumstances.

Presenting this book to our audience, must be considered relevant as it synthesis knowledge produced
under this special context, certainly a content which will be registered in our professional and human
interactions, as valuable and applicable. Possibly, this is one of the most critical texts about informa-
tion management, and we are honored with the result. In this introduction, we aim to guide our readers
through the chapters, their interconnections and relevance for the book project objectives and its potential
to help understanding the moment when our book was generated.

In Chapter 1, authors Jodao Paulo Magalhaes, Tiago Correia, Inés Fronteira, Mohsin Sidat, Fernando
Passos Cupertino de Barros, Claudio Tadeu Daniel-Ribeiro Anténio Pedro Delgado and Paulo Ferrinho
address the syndemic as a concept to understand the synergic relationships of pandemics considering the
OneHealth potential to improve the healthcare sector. Authors reflect on data and information captured
from nature, involving humans and their ecosystem, aiming to build up intelligent systems to promote
a better management structure able to respond to threatening events, resulting in intended actions for
OneHealth initiative.

An important case study of the Covid-19 Scientific Evidence Observatory, is documented by Jorge
Biolchini, Eliane Azevedo Gomes, Elaine Cristina Ferreira Dias and Tatiana Figueiredo on Chapter
2, a methodologically-supported association which promoted and continues to work with the objec-
tive to manage massively produced knowledge, regarding the Pandemic, This case study also revokes
the principles of “Observatories” as data repositories to assist managers and practitioners to conduct
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knowledge-production that is effectively associated with decision-making through communication in-
struments and processes oriented to the scientific community. A task which is critical and fundamental
during the extremely demanding scenario that emerged with the Pandemic.

Emerging technologies were approached in several chapters, as the continuous flow of innovative
trends met these turbulent times, resulting in potential applications to face Covid-19 Pandemic. A One-
Health study approaching the information management through application of Big Data, was reported
by Joaquim Teixeira Netto, Zulmira Hartz and Jorge Lima de Magalhaes in Chapter 3. Along the un-
deniable importance of this topic, as to preserve the methods and plans to use Big Data, this study was
carried on Oswaldo Cruz Foundation, a major OneHealth player in the Brazilian and global scenario,
which cooperates to react to the Pandemic, producing overall guidance towards feasible and optimized
policies, and contributes both to technological fields and Healthcare, delivering the OneHealth initiative
objective to promote a responsive scientific network.

Adelaide Maria de Souza Antunes, Alessandra Moreira de Oliveira, Suzanne de Oliveira Rodrigues
Schumacher, Mateus Pinheiro Ramos and Cristina Possas approached, in Chapter 4, the issues proposed
in the United Nations 2030 Agenda. They examined patent applications done by countries from 2015
to 2020 and classified them according to the seventeen Sustainable Development Goals, SDGs. This
methodological approach was applied to neglected communicable and non-communicable diseases,
like diarrhea, tuberculosis, malaria, obesity, cardiovascular diseases, diabetes, lung cancer, human
schistosomiasis and Zika, aiming to understand this relationship as a base for strategies and policies to
be adopted in global scale.

In Chapter 5, which analyzed one surveillance qualification program - the Training Program for Health
and Surveillance Actions - in the period of 2013 to 2018, authors Ana Claudia Figueird, Eduarda Angela
Pessoa Cesse, Gisele Cazarin, Juliana Martins Barbosa da Silva Costa and Yluska Almeida Coelho dos
Reis observed the program’s evolution, using a qualitative research approach. This case study shows
results, regarding aspects of innovation promotion, along with controversies, enabling a deep learning on
the subject. Among these signals, as an experienced contribution to the reader, it is possible to identify
the impacts of regional diversities over the traditional ways to conduct surveillance in the healthcare
system and management principles regarding defining and adopting indicators to build up the intended
surveillance results.

Innovations can emerge in situations where unexpected opportunities require market reactions, like
it happened in the Covid-19 Pandemic. In Chapter 6, authors Hugo Garcia Tonioli Defendi, Vanessa de
Arruda Jorge, Ana Paula da Silva Carvalho, Luciana da Silva Madeira and Suzana Borschiver analyzed
the fundamentals of open science, discussed the massive data generation, and large datasets according
to several aspects of the Pandemic, aiming to relate to studies for vaccine development. As a critical
objective during this crisis, vaccine production came as a result of emerging technologies application.
Data modelling offered an alternative to the traditional paths of knowledge production, resulting in a
productive outcome for the future, as new methods of analysis and tools application towards immediate,
precise, and demanding knowledge for decision-making.

Business models can be an innovative answer for dramatic market changes and incoming restrictions.
Evaluating how this can be applied to Healthcare sector, George Leal Jamil, Arthur Henrique Oliveira
Melo, Guilherme Jamil Rodrigues, Liliane Carvalho Jamil and Augusto Alves Pinho Vieira, in Chapter
7, discuss the fundamentals of business models design, towards its application in the health sector. The
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study also reinforces the importance of business models as a main vector of innovation, as it happened
during critical times in the business competitive scenario.

Jorge Lima de Magalhées, Luc Quoniam, Zulmira Hartz, Henrique Silveira and Priscila da Nobrega
Rito, authors of the Chapter 8 focused on the promising and continuous challenge of knowledge manage-
ment with support of the powerful new technology platform, the Big Data. Knowledge management, a
remarkable interdisciplinary topic for many years in different contexts, gains a modern perspective when
supported by a new technology infrastructure, allowing opportunities for technologies to become tools
and resources for knowledge creation and overall management. This chapter reflects this bidirectional,
essential relationship enlightened by quality factors in OneHealth initiative.

For Chapter 9, authors Carlos Anezio Ribeiro de Souza Junior, Elezer Lemes, Nubia Boechat and
Jorge Lima Magalhaes present an advanced studies of data management and scientific modelling with
various success cases in the Brazilian public Health system. Examples of cases using Big Data were
reported and analyzed, producing a panel of up-to-date technology applications and development for
critical and demanding scenarios, target to decision-making at the level of Health policies definitions
and operation. The paper shows that under management principles, these resources can provide an un-
precedented level of qualified answers for decision makers.

Emerging technologies applied to Healthcare issues and environments are usually perceived as open-
ness regarding different contributions from different scientific fields. To better understand this complex
relationship in diverse levels of maturity for collaboration, George Jamil, in Chapter 10, recalls the
principles of multidisciplinarity, interdisciplinarity and transdisciplinarity. With these methodological
approaches, the author observed, analyzed and offers reflections on ways to develop and apply research
methods and principles, aiming to scientific gain and development.

Jaqueline Mendes Soares and Marilena Cordeiro Dias Villea Correa applied John Kingdon’s multiple
streams model to study the role of Brazilian National Health Surveillance Agency (ANVISA). They
analyzed the technical and legal aspects inherent to patenting combined with the ability to make politi-
cal decisions in favor of implementing flexibility in the patent examination of medicines that may have
an impact on public health. This opportune study, reported by authors in the Chapter 11, shows how the
industrial property public workers have a valuable intervention on granting patents in the pharmaceutical
area to protect public interests in a competitive arena.

Healthcare systems face global challenges to build and propose business models and collaborations
which can enable fast and precise adjustments for efficient planning. In Chapter 12, authors Carla Sil-
veira, Marcos Emiliano Lima Alves Hir and Henrique Koch Chaves analyzed how the network to col-
laborate for excellence planning can be used to address an extreme situation, regarding lack of access to
essential health services and threat by neglected diseases, with the support of information management.
They studied the critical actions taken to react to dengue, zika and chikungunya diseases, with help of
information available in researcher’s official database Lattes, kept in the Brazilian governmental Educa-
tion infrastructure.

Chapter 13 presents the Productive Development Partnership - PDP - proposal and the work de-
veloped by Michele Vieira Espindola and Jorge Carlos Santos da Costa. PDP program is one initiative
which promotes national production sharing and strengthening to build an industrial policy for systemic
innovation. Authors also evaluated how the PDP established with a pharmaceutical company in South
America expanded the overall interaction with global companies, contributing for the regional technical
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development and growth of scientific production, presenting an efficient action towards an improvement
of regional and global markets.

Still observing the PDP program, authors Carla Silveira, Wanise Barroso and Marilena Correa present
a case study on the antiretroviral Atazanavir in Chapter 14. This is considered by authors a success case,
that was mainly based on the responsive information management incorporated in the PDP program.
These results are critical to address factors such as complexity, strategic risks, costs and, finally, the
access of people in need to the drug. PDP resulted in a safe business environment where national and
regional producers could compete, maturing the market.

Chapter 15 brings up the importance of human resources for healthcare business models proposals
and actions, focusing on training programs and processes. Authors Isabel Inés Monteiro de Pina Aratjo,
Antoénio Ledo Correia e Silva, Antonio Pedro da Costa Delgado and Deisa Semedo highlight parameters
such as training projects and mapping of knowledge, competencies and attitudes that should be trans-
mitted to the trainees in these programs, leading to solve the gap between the professional habits and
culture and what the society demands from health professionals. They address issues such as the need
for a societal vision, maturity on dealing with human contexts and strategic planning.

Finally, in Chapter 16, authors Rodolfo Andrade Carvalho and Jorge Lima de Magalhaes promote an
interesting and opportune dialogue between Psychoanalysis and Law, regarding the Happiness concept.
Happiness is worked as an expression of the aspirations of one’s Right to Health as whole complete well-
being individual, rather than the absence of disease. From Freudian point of view, the authors studied
the potential psychic apparatus, as an implication of cultural and legal interventions, which ultimately,
could result in the increase, reduction or inexistence of happiness in individual contexts, leading to dif-
ferent health problems.

All these contributions, produced under complex conditions, are expressed in many study cases and
contextual theoretical chapters, constitute a document of the actual scenario of management and busi-
ness factors - such as technology availability, business models, human resources and market demands
- with undeniable social and healthcare requirements for immediate, precise and strong actions. New
organizational proposals, new professional training guidelines and social and legal requirements are
being produced, which will impact the social context, and the market in future years.

Our book not only documents through a scientific report of the pressured reaction but structures the
thoughts which can lead to strategic planning for the sector, adopting alternatives for organizational
structures, emerging technologies resources, such as Big Data, analytics and web-based systems. This
contribution for future scenarios, hopefully will contribute for decision-making, from the operational
to the strategic and regulatory level, providing continuous planning abilities for innovative solutions to
face huge challenges, and at the same time preserve these capacities for next events and for our future.

We, editors, wish you a good reading, good health, and strong and effective planning!

Jorge Lima de Magalhdes
Institute of Drugs Technology (Farmanguinhos), Oswaldo Cruz Foundation (FIOCRUZ), Brazil &
Global Health and Tropical Medicine (GHMT), Institute of Hygiene and Tropical Medicine, NOVA

University of Lisbon, Portugal
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The interdependence of humans, animals, plants, and their social and abiotic environment is highlighted

by past and recent pandemics. A good example to understand and tackle threats to ecosystems is the

COVID-19 pandemic. A syndemic is a complex and multilevel phenomenon of epidemics interacting

synergistically at individual, societal, and environmental levels. Understanding the syndemic nature of

pandemics will facilitate the adoption of a One Health approach to improve planetary health. To ad-
dress the eco-complexity underlying One Health issues, the development of intelligence management
systems through a planetary perspective is of key importance. This requires the capacity to capture,

process, and communicate data on human, animal, and plant health and well-being, and on their social

and environmental determinants. The implementation of such systems will need political commitment at
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all levels of action, deployment of adequate resources and expertise, reliable and comprehensive data
flowing pathways through interoperable, flexible, and secure data sharing systems.

INTRODUCTION

Pandemics have been a presence in our planet from immemorial times (Acharyaet al., 2021). As humans
and the goods they trade have spread across the world, so have infectious agents. This was intensified by
mass migrations, both intended and involuntarily, since at least the XV Century. Pandemics’ apparently
has been increasing in frequency— most pandemics being of zoonotic nature. Zoonosis constitute 61%
of all known infectious diseases and more than 335 emerging diseases had been reported and increasing
over the last decades (Jones et al., 2008) - in part attributable to social, atmospheric, geologic, hydrologic,
biospheric and other Earth-system processes being altered through human actions. As a result, pressing
calls to build a robust global warning and response system, that is able to capture relevant and reliable
data, allowing communicability between systems and with the technological capacity and adequacy of
resources to inform evidence-based decisions, have been recurrent in recent years (Asokan & Asokan,
2015; Gates, 2015). These acknowledgements demand for combined syndemic frameworks and One
Health approaches and avoidance of vertical and ineffective siloed actions when considering overall
planetary health and well-being outcomes (Altmann et al., 2020; Ferrinho et al., 2020; Ruckert et al.,
2020; Valensisi, 2020).

BACKGROUND

The interdependence of humans, animals, plants and their social and abiotic environment is highlighted
by past and recent pandemics, and it is most relevant in understanding and tackling threats to ecosystems
(Acharya et al., 2021; Amuasi et al., 2020; Waugh et al., 2020).

Indeed, balanced ecosystems are important to support adequate interactions between humans and
animals and protect and prevent the hazards of animal to human and human to animal transmission of
diseases (Corman et al., 2019; Corvalan et al., 2005). Human action has been a major force behind the
disruption of ecosystems, leading to pollution (e.g., air, light, thermal, noise, soil) through different
agents (e.g. plastic, non-disposable tools, radiations). The outcomes are manifold and include loss of
biodiversity, induced desertification, and deforestation, changing seasonal meteorological patterns, in-
crease in illegal wildlife trading, changes in patterns of human and animal migration, the global increase
in density and spread of entomological disease vectors, and blurred boundaries and distance between
species. As a result, pandemics, climate disasters and other adverse events, from which populations may
never fully recover, are likely events in the coming years (Kluge & Monti, 2021; Pérez-Escamilla et al.,
2020; Singla et al., 2020). The COVID-19 pandemic is a dramatic illustration of this.

Two different yet complementary concepts allow to better grasp such human-nature interdependence:
syndemic and One Health.

The term syndemic was first introduced by Singer (1996) to describe and better understand syner-
gistic interactions between endemic and/or epidemic, communicable and/or non-communicable (NCD)
and not necessarily neglected (ND) diseases, and their social and environmental determinants. Some
examples of syndemic approaches include ‘SAVA’ (Substance Abuse, Violence, and AIDS) (Singer,
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1996), ‘VIDDA’ (Violence, Immigration and associated isolation, Depression, type 2 Diabetes, and
Abuse) (Mendenhall, 2012), or ‘PHAMILIS’ (Physical Health problems, Abuse, Mental Illness, Loss,
Instability, and Substance use) (Marcus & Singer, 2017). Although the concept has remained relatively
unchanged at the definitional level, several developments have argued for more accurate meanings of
synergistic interactions, as it can encompass mutually or serially causality and synergism (see Tsai,
2018 for a synthesis).

As to One Health, its roots can be traced back to the late nineteenth century (think of initial approaches
to microbiology by Louis Pasteur and Robert Koch and of the basis of modern medical education and
practice by Rudolph Virchow and Sir William Osler), and its contemporary revival was boosted by several
initiatives including the ‘One World, One Health symposium’ in 2004 held by the Wildlife Conservation
Society. Through the cases of Ebola, Avian Influenza, and Chronic Wasting Disease, the symposium
aimed to show the current and potential movements of diseases among human, domestic animal, and
wildlife populations (Mackenzie, et al. 2013). One Health enables the development of transdisciplinary
explanations of health and disease occurrence through a comprehensive study of humans, animals and
plants ecosystems and theirs social and environmental contexts, and encompasses initiatives and ap-
proaches that deal with complex systems. Due to the interface of humans, animals and plants, One Health
underlines the relevance of a planetary approach and involves dynamic and transdisciplinary governance
and management bodies, in order to include veterinary, medical, agricultural and environmental practices
(Anderson et al., 2010; Mardones et al., 2017; C Stephen & Karesh, 2014).

Syndemic and One Health are intertwined in the sense that syndemic models explain how pandemics
deeply influence One Health outcomes, accentuating misinformation and disinformation’, leading to
infodemics of fake news and enhancing fear-related behaviors that contribute to social isolation, dis-
crimination and stigmatization, violence, avoidance of health care services and increases in healthcare
related avoidable morbidity and mortality, exposing the weaknesses of health care and environmental
protection systems. A syndemic perspective may be a useful conceptual tool with the potential to help
policymakers and One Health professionals in their endeavors to protect the ecosystems and improve and
manage the health of human, animal and plant populations. It helps to explain how pandemics impact the
environment and its effects on individuals, communities and countries throughout the world (Delgado et
al., 2020; Ferrinho et al., 2020; Fronteira et al., 2021; Gonzalez-Guarda et al., 2011; Greer et al., 2019;
Heymann, 2008; Lemke et al., 2020; Marchant-Forde & Boyle, 2020; McGonagle, 2017; Robalo et al.,
2020; Van Damme & Van Lerberghe, 2000; World Health Organization, 2021).

However, turning these principles into practice is still a challenge, mostly because of the need to inte-
grate data from multiple sources. Indeed, contemporary political, cultural, legal and regulatory policies
lead to non-dialoguing data sets on human and non-human disease and their social and environmental
determinants, which undercut One Health surveillance and comprehensive policy development (Ucht-
mann et al., 2015). The challenges to the integration and implementation of the One Health concept can
be summarized as follows::

e  The need to recognize the importance and role of dynamic transdisciplinary collaborations (e.g.
veterinarians, epidemiologists, statisticians, physicians, public health professionals, social scien-
tists, economists, political scientists, biologists, ecologists, environmental scientists and policy
makers);

e  The need for new mechanisms to capture and integrate currently non-dialoguing data (e.g. omics,
biological, sociological, economic, clinical, ecological) from a variety of sources and the devel-
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opment of infrastructures and techniques for data sharing, integration, mining and interpretation,
while respecting privacy and ownership concerns;

e  The identification of One Health joint priorities and resources, operationalization and institu-
tionalization of One Health strategic plans, and the ability to apply systems thinking to address
complex and multifactorial challenges.

This essay fosters the intertwine between syndemics and One Health specifically by reflecting on the
data management and on how to translate the resulting information into intelligence systems for policy
development and effective actions.

MAIN ARGUMENT OF THE ESSAY

To improve the policy responses during disruptive events such as pandemics, we argue that coordinated
and harmonized actions linking a vast array of fields of knowledge and their professionals (social sci-
ences, human and veterinary health and agricultural and environmental sciences) and policymakers are
needed to acknowledge their syndemic nature, leading to integration into a One Health planetary ap-
proach. These actions should promote a shift on the way organizational cultures, structures and systems
will thought and encourage synergies to improve One Health surveillance and intelligence management
on a local, regional and global scale, to develop and implement effective policies and action (Arnold &
Wade, 2015; Duboz et al., 2018).

The eco-complexity underlying One Health data management through a planetary perspective will
entail sustainable and integrated surveillance, including social, environmental and biological (human,
animal and plant) variables and omics data sets (Bisdorff et al., 2017; R. Wang et al., 2011). Also, it
will require infrastructures, technological capacity (including cloud platforms and interoperable, secure,
flexible, and decentralized systems) and adequate human expertise and workforce with the most diverse
backgrounds (scientists, practitioners, data managers, etc.), dedicated to the systematic collection of the
most varied and reliable data. In order to process all data flowing to One Health intelligence systems, it
will make use of existing as well as fit-for-purpose newly developed analytical tools, including artificial
intelligence mechanisms, and systems thinking to address the syndemic nature of the phenomena being
tackled.

Also, to reduce the expected burden of disease from current and future pandemics, gaps and overlaps
need to be addressed in existing segregated structures, and consideration must be given for resources
availability (e.g., workforce and funds), adequate research hypotheses and methodologies, real time risk
assessment and management, including climate change events, emerging zoonotic infections and anti-
microbial resistance, and credible communication processes and channels. Therefore, multidisciplinary,
interdisciplinary and transdisciplinary perspectives at local, national and global levels are required.
Also required will be the need to turn data management systems into intelligence management systems
(IMS). Briefly, while data refers to the collection of information, based on values and experience, intel-
ligence refers to the incorporation of the cognitive ability to decide on how to transform data into actions
(Rothberg & Erickson, 2005; Y. Wang, 2015). IMS will be ‘naturally’ necessary as policy-makers and
One Health professionals seek to better capture the interactions of human, animal, plant and social and
environmental conditions that together affect planetary health.
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Bellow we list some key dimensions that the debate on the development of IMS to One Health ap-
proaches of planetary challenges will need to foster.

1.  Multilevel Integration of Knowledge and Actions

IMS will further underscore the need for integrated methods of practice, research and political com-
mitment with a planetary perspective at all levels of action (Asokan & Asokan, 2015; Hasler et al.,
2020). IMS will build on the recognition that, on the one hand, knowledge ownership by individuals,
communities and civil society organizations at the local level are key contexts to promote sustainable
change and translate knowledge into action with impact on social inequities, health and well-being. On
the other hand, that success will require a link between national priorities and global health governance,
through leadership and solidarity of a coalition of countries and global actors involved in research and
policy development of One Health approaches - the United Nations, the World Health Organization, the
World Organization for Animal Health, the Food and Agriculture Organization, the United Nations En-
vironmental Program, the World Trade Organization and philanthropic Foundations and global funders,
to name a few (Sheikh et al., 2020; World Health Organization, 2019; Xie et al., 2017). Thus, IMS calls
for political independence from external economic forces and compromise to scale up investments, at
all levels, by governments, public authorities, development banks and other global funding mechanisms
targeted to prevent and reduce potential threats, provide early warning systems and improve prepared-
ness and response to health emergencies (Benis et al., 2021; Greer et al., 2019; Kluge & Monti, 2021;
Peprah et al., 2020; World Health Organization, 2021; Xie et al., 2017).

2. Changes in Analytical and Methodological Approaches

Current research methods, multicomponent interventions and analysis have been failing to really
understand the way the syndemic and One Health dynamics contribute to diseases, risk factors and
social constructs of these, and the extent to which health risks interact and disseminate in society, in-
cluding its values, sociocultural beliefs, attitudes, practices, discourses and customs. Approaches will
have to go beyond the individual level, mapping the temporal cascade of health determinants and using
agent-based models (Emirbayer & Mische, 1998) to understand diseases and risk factors dynamics and
incorporating insights from diverse fields of knowledge (e.g sociological, anthropological, psychologi-
cal, political and economic). Continuous risk assessment and management through One Health IMS
will encourage research driven by syndemic thinking, bioinformatics and computer sciences (including
artificial intelligence methods) one the one hand, and data sciences, including the study of metadata,
digital footprints and the analysis of large collections of documents, on the other. These processes will
enhance early outbreak warning systems capacity, machine learning-based prognostic models, early
diagnosis, isolation and treatment solutions, and One Health understanding of its determinants, disease
trends, outbreaks, pathogens and other causes of health emergencies. Another methodological challenge
will include the ability to build counterfactual-based approaches, using inference mechanisms to identify
which risks are contributing the most for any syndemic under study (Dananjayan & Raj, 2020; Falzon
et al., 2019; Pearl & Mackenzie, 2018; Shrestha et al., 2020; Tsai, 2018).

3. Communication
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Communication plays a major role in IMS both as inputs as well as outputs of ecosystems. The
number of features, data and information that will be available to and from One Health IMS will require
approaches to reach wider group of stakeholders, capturing and feeding relevant data, information and
knowledge to assist them to take the best evidence-based decisions with a One Health planetary perspective
when called to do so. This means that governance mechanisms, as transparency, accountability, analytic
capacity, participation and intelligence are needed more than ever to improve sharing of information and
allow stakeholders to communicate more accurately and proactively. Also, siloes and sectoral actions
and communication channels are, according to syndemic thinking, detrimental, resulting in duplication
of efforts and the ineffective use of resources, and hamper infodemic management. Additionally, siloes
and sectoral actions can lead to delays in collecting and feeding data to IMS and timely signal hazards
that can evolve to health emergencies. Further, wider risk communication to communities, through new
digital ways of engagement, can act as important assets for IMS by providing near real-time data and to
achieve more effective and sustainable actions, avoiding misinformation and disinformation prolifera-
tion (Benis et al., 2021; Duboz et al., 2018; Greer et al., 2019; Labrique et al., 2020; Tsai, 2018; World
Health Organization, 2021).

4.  Academic Training

These renewed approaches should be envisaged in academic training for all scientific domains, to
transform data into relevant information, information into knowledge, knowledge into effective policies
and interventions, and interventions into desirable changes and effects in well-being and health (Arnold &
Wade, 2015; Asokan & Asokan,2015; Riieggetal.,2018). Education and training institutions should apply
consistent One Health core competencies in education programs, aiming to create a body of specialized
professionals in One Health, focusing on a transdisciplinary approach among human, animal, plant and
environmental health disciplines, in order to take advantage of the benefits of shared knowledge, shared
professional experience and expertise and available resources. Depending on country-based professional
cultures and education systems, the acquisition of competencies in One Health can vary between specific
training programs either at the graduation or postgraduation levels. Some key areas deserving consider-
ation in the syllabus include antimicrobial resistance, zoonoses, vector-borne diseases, food safety and
security, surveillance and information systems, field epidemiology, plant biology, applied philosophy,
law, economics, agriculture and livestock, wildlife, policy mechanisms, ecology and environmental
health, and social and behavioral sciences. Also, cross-cutting skills should be considered, as manage-
ment, communication and informatics, values and ethics, leadership, teamwork roles and responsibilities,
and systems thinking. Additionally, education should consider the role of historical, cultural, political,
economic and scientific aspects and contexts to apply principles of research and evaluation methods to
policy and programs implementation. Considering One Health more as an approach than as a discipline,
it would also be important to follow a step-by-step method to provide a framework that helps to set clear
program objectives and optimizes core competencies already existing in education and training institu-
tions (Craig Stephen & Stemshorn, 2016; University of California, Davis et al., 2018).
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CONCLUSION

Contemporary societies are interconnected at a global scale, while at the same time struggle to preserve
national and local economic, social, political and cultural life. These efforts are irrelevant if the most
diverse ecosystems are not protected and preserved as well. The COVID-19 pandemic is as a window
of opportunity to show the need to rethink scientifically and politically public health emergencies, so
that the same issues and mistakes of the past can be avoided when another health threat arises (Correia,
2020). This requires a balanced understanding of the synergistic effects involved in global human, animal
and ecosystems development. Syndemic theory facilitates such an understanding and has the potential
to reshape the way researchers, decision-makers and communities approach One Health planetary chal-
lenges (Greer et al., 2019; Horton, 2020; Kluge & Monti, 2021; Shrestha et al., 2020; Tchounwou, 2004;
United Nations, 2016; World Health Organization, 2021).

The eco-complexity underlying One Health intelligence research through a planetary perspective
will require an IMS, that capture the nature and interactions of human, animal, plant and social and
environmental conditions that affect planetary health. IMS implementation will, first, need political
commitment at all levels of action, deploying adequate resources and expertise and acknowledging
inter-sectoral coordination and solidarity. Second, it will need reliable and comprehensive data flowing
through interoperable, flexible and secure information systems and analytical capacities, to produce
information and knowledge for action. Lastly, these actions will lead to risk assessments, management
and communication, based on scientific evidence to better inform the population and reduce misinforma-
tion and disinformation. The persistence of these issues will symbolize a moral failure to acknowledge
and correct current inadequate frameworks used to mobilize and manage knowledge when responding
to pandemics (Liu et al., 2020; Sheikh et al., 2020; Smith & Upshur, 2020). By shedding light on new
ways of thinking will contribute to improve coordination, collaboration and solidarity, most needed
to protect and ensure health and well-being for all at once. This is the current flagship for the United
Nations’ sustainable development agenda, although it is yet unclear whether the models of countries’
development and persons’ expectations lie in dialectical forces that inevitably make the world an uneven
space for happiness.
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KEY TERMS AND DEFINITIONS

Abiotic Factor: Non-living chemical and physical elements of the environment that affect living
organisms and the functioning of ecosystems.
Biotic Factor: Living organism that shapes its environment.
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Epidemic: The occurrence in a community or region of cases of an illness, specific health-related
behavior, or other health-related events clearly in excess of normal expectancy.

Information: Facts that have been arranged and/or transformed to provide the basis for interpretation
and conversion into knowledge.

Policy: Guide to action to change what would otherwise occur based on resources allocation

Social Environment: The role of social structures, processes, and factors in the production of health
and disease in populations.

Syndemic Theory: Two or more epidemics interacting synergistically and contributing, as a result
of their interaction, to the clustering of excess burden of disease in a location or population, more than
just the sum of both and simple additive associations.

ENDNOTE

! Misinformation refers to unintentional errors, inaccuracies, or misleading information, while dis-
information is deliberately deceptive, false, or misleading (Rubin, 2019).

13

- printed on 2/10/2023 4:59 PMvia . Al use subject to https://ww.ebsco.coniterns-of-use



14

Chapter 2

Coping With the Infodemic
With Scientific Knowledge

Management:
A Case Study of COVID-19
Scientific Evidence Observatory

Jorge Biolchini
Brazilian Institute of Information in Science and Technology (IBICT), Brazil

Eliane Azevedo Gomes
Federal University of Rio de Janeiro (UFRJ), Brazil

Elaine Cristina Ferreira Dias
Federal University of Rio de Janeiro (UFRJ), Brazil

Tatiana Figueiredo
Independent Researcher, France

ABSTRACT

The COVID-19 pandemic brought a challenge to the health area and generated an enormous amount
of information, some accurate and some not, which made it difficult to locate reliable sources of in-
formation. Scientific knowledge has become the best way to mitigate this infodemiological process.
Observatories are instruments to support decision making, seeking to integrate different sources of in-
formation and communicate the results using research methodologies such as the COVID-19 Scientific
Evidence Observatory. Created by members of the research group Information in Science, Technology,
and Innovation in Health, of the IBICT, it aims to meet the informational demands of the most varied
audiences. Its development methodology involves a knowledge management team that uses the meth-
odological rigor of the systematic literature review to seek, evaluate, synthesize, and enable access to
reliable and qualified sources of information. It provides access to different sources of national and
international information from the Kaleidoscope of Science.
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BACKGROUND

The world is facing a major challenge with a highly infectious virus that is globally spreading, having so
far generated more than 142 million cases and 3 million deaths worldwide (World Health Organization,
2021). At the same time, a huge excess of information, some accurate and some not, makes it difficult to
find suitable sources and reliable guidance when needed. This intense and growing amount of information
has been spreading even more rapidly through the Internet and social media platforms, disseminating
information that is either false or insufficiently validated about the disease and the pandemic phenomena.

The exponential growth of information that has been generated, developed by researchers and pub-
lished in many scientific journals to meet the needs of professionals, as well as the increasing information
volume addressed to lay people to clarify them and mitigate the problem of disinformation, have both
contributed to a great paradox, since it ends by feeding the very infodemic about COVID-19.

Infodemic, a term that results from the conjugation of the words information-epidemic, refers to a
“large and significant increase in the volume of information associated with a specific subject, which
can multiply exponentially in a short time due to a specific event, such as the current pandemic” (Pan-
American Health Organization [PAHO/WHO], 2020). In this situation, rumors and misinformation arise
in parallel with valid information, in addition to the manipulation of information with sometimes dubious
or even malicious intent, and social networks amplify this mixed nature of information.

The exponential scale of infodemic and the complexity of the necessary response to this social
phenomenon give rise to a new field of research, which requires information synthesis and complex
coordination of specialized knowledge from different disciplines, giving origin to this new field of
knowledge called “infodemiology™.

In July 2020, while recognizing the severity and importance of responding to infodemic during the
COVID-19 pandemic, the World Health Organization (WHO) promoted the first scientific conference on
the field of infodemiology (WHO, 2020), in which more than 100 specialists were gathered to address
infodemic with evidence-based tools and interventions.

During the conference, four pillars have been defined for infodemic management: (1) information
monitoring/surveillance; (2) strengthening literacy capacity in digital health and science; (3) encouraging
processes to improve the quality of information, such as fact checking and peer review; and (4) accurate
and timely translation of knowledge, minimizing factors that can cause distortion, such as political or
business influences.

In line with infodemic management practices, our group of research has been motivated to develop
information means and resources in order to help the scientific community and society in general to
deal with the worldwide serious problem in public health, consequent of the Coronavirus Disease of
2019, represented by the acronym COVID-19. As soon as the pandemic virus reached the population
of Brazil in March 2020, the research group conceived the COVID-19 Scientific Evidence Observa-
tory (OECC) in this same month, in order to translate information into knowledge, with the mission of
publicly spreading it to different kinds of public, both academic and professional, as well as laypeople.
Designed to become a differentiated and qualified source of quality information, warranting scientific-
ity and reliability throughout the whole process of knowledge management, the Scientific Evidence
Observatory addressed to COVID-19 utilizes methods and techniques of scientific dissemination and
provision of accessibility. By collecting, selecting, producing, and communicating scientific informa-
tion with strict methodological criteria, the Observatory promotes the availability and circulation of
knowledge throughout society.
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Being the result of a project developed by a group of researchers at the Brazilian Institute of Infor-
mation in Science and Technology (IBICT), the main objective of the Observatory is to assist everyone
who is interested in quality information about COVID-19, so that they can orient themselves, both in the
personal and in the collective spheres. Consequently, people can be assisted to be well informed and make
appropriate decisions regarding different aspects of this overall collective health problem. The process
of producing quality based knowledge and reliable information in the COVID-19 Scientific Evidence
Observatory is based on research that is conducted with high methodological rigor, making available
and communicating scientific evidence that strictly follows a set of process quality requirements. This
guideline provides the condition to deliver information that is available in a clear, objective, useful, and
applicable manner.

Taking into account that the present text is supposed to be consulted by multiple and diverse read-
ers, such as academic researchers, health professionals, managers of different sectors, educators in all
levels, and society in general, the following structure was composed for accomplishing this purpose: In
the first section, we briefly discuss infodemic and misinformation phenomena during the COVID-19
pandemic. In the second section, knowledge and information management in this context are studied
in a coupled way, in order to understand how different social groups to deal with the pandemic in an
informed and integrated way can potentially use scientific knowledge management principles. In the
last section, supported by previous scientific study, the motivation for developing and implementing an
observatory is discussed, as well as the methodology that was used and the results developed thereby
are presented. This last section is based on the analysis of the case study of the COVID-19 Scientific
Evidence Observatory development process and structure.

THE INFODEMIC DURING THE COVID-19 PANDEMIC

The excess of information, which is an often conflicting phenomenon, makes it difficult to find which
pieces of information are truly useful to guide, reassure, and provide confidence in people. This very
phenomenon can hinder decision making by managers and health professionals, especially when there
is no time available to evaluate the evidence that is at disposal.

During the COVID-19 pandemic, social media and communication technology resources played an
important role in keeping us informed and updated. However, easy access to information also fueled
the dissemination of the incorrect type of it (mis-information) as well as the erroneous kind of it (dis-
information), distorting modalities of information, relative to the multiple and diversified aspects of the
pandemic, such as, for example, the ways by which the disease is contracted, disseminated, treated, and
prevented.

Wardle and Derakhshan (2017) present a conceptual framework for examining information disorder,
identifying three different types: mis-information, disinformation, and mal-information. Using the dimen-
sions of damage and falsehood, they describe the differences between these three kinds of information:

e  Mis-information occurs when false information is shared, but with no intention of causing harm.
Disinformation occurs when false information is deliberately shared to cause harm.
Mal-information occurs when genuine information is shared to cause harm, often turning private
information into public (Wardle & Derakhshan, 2017, p.5).
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In this way, mis-information is truly false information, but the person who discloses it believes it to
be true; Dis-information is also false information, with the difference that whoever discloses it knows
that it is false and does it intentionally, and the third category called Mal-information is really based on
reality, but it usually causes harm either to a person, a social group, an organization, or a governmental
entity such as a municipality, a state or province, or a country.

In figure 1, the authors describe how the erroneous and harmful information intersect around the
concepts of falsehood and damage.
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During the COVID-19 pandemic, the infodemic phenomenon has been prominent. The term “info-
demic” refers to a “great increase in the volume of information associated with a specific subject, which
can exponentially multiply in a short time due to a specific event, such as the current pandemic” (OPAS,
2020). In this situation where and when infodemic is present, rumors and misinformation both arise, in
addition to the manipulation of information that is done with dubious intent, and all this is amplified by
means of using social networks.

Authors like Gunther Eysenbach, who coined the term ‘infodemiology’ in 2002, identified oppor-
tunities during the COVID-19 pandemic to develop tools and approaches to deal with infodemics. The
author developed a model that is composed of four pillars for managing infodemics, using the metaphor
of a layered ‘wedding cake’, as can be seen in Figure 1. In the author scheme, the layers are displayed
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as being proportional to the amount of information generated by these groups. The model also presents
the flows of information and knowledge that occur between all these different levels (Eysenbach, 2020).

This schematic model represents science as being the smallest layer of the ‘cake’ in terms of the
amount of information it generates, which is represented at the top of the layers for presenting rigor in its
information production. Social media is described as the biggest and last segment of the symbolic cake
of the model, representing the large amount of produced information, which is generated or amplified
by the public in an unfiltered and amplified mode of propagation.

The first pillar of management is the translation of knowledge that is accessible to all individuals,
highlighting that the knowledge translation process is subject to different kinds of extraneous influences,
such as political, commercial, or other kinds, which distort the reliable scientific message.

The second pillar emphasizes that within each layer there are processes of refinement of knowledge,
such as fact checking and peer review.

The third pillar corresponds to the development of ‘e-Health Literacy’. In the age of the Internet, the
end user can consume information at any level, at any stage of refinement, making e-Health Literacy an
essential skill to be developed by every person in a digital world. Digital health literacy, a term that has
been developed later on, is defined as “the ability to search, find, understand, and evaluate health infor-
mation in digital sources, and to apply the acquired knowledge to approach or solve a health problem”.

Finally, in the fourth pillar under the image of a magnifying glass contained in Figure 1, the author
brings the monitoring of information and surveillance processes that he called ‘infoveillance’. The au-
thor’s idea is similar to the epidemiological surveillance that is conducted in the pandemics evolution,
in order to detect outbreaks of misinformation and rumors, so that people may be able to fight them by
means of facts or interventions.

In an attempt to understand the misinformation epidemic phenomenon and discuss the development
of possible tools designed to measure and control infodemic, WHO held in July 2020 the first scientific
conference remotely provided on the topic, by bringing together more than one hundred experts (WHO,
2020). During this unprecedented and innovative conference, forms monitoring, information quality
improving, and a public health research agenda were discussed, in order to direct the focus and invest-
ment towards this emerging scientific field.

In this context, four pillars were defined for developing “infodemiology”: (1) information monitor-
ing (infoveillance); (2) strengthening literacy in the fields of digital health and science; (3) fostering
processes capable to improve the quality of information, such as fact checking and peer review; and (4)
accurate and timely translation of knowledge, minimizing distortion factors, such as political or com-
mercial influences.

From the discussions that have been developed during the conference, five currents of thought emerged
about where to focus the efforts for infodemic research: (1) measuring and monitoring the impact of
infodemics during health emergencies; (2) detecting and understanding of the spread and impact of in-
fodemics; (3) responding and implementing interventions that protect against infodemic and mitigating
its harmful effects; (4) assessing interventions and strengthening infodemic resilience of individuals and
communities; and (5) promoting development and application of infodemic management tools.

At the end of the conference, an agenda was defined with a list of priorities: analysing evidence in
each of the five streams; developing a research and practice community to promote connections; moni-
toring the implementation of the agenda; and developing tool repositories, resources, as well as training
and educational curricula and structures.
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The infodemics management agenda can be used by the WHO, different kinds of partners, research
agencies, and academia, as a reference in identifying research and evidence gaps that might be able to
support infodemic management interventions and their assessment.

SCIENTIFIC KNOWLEDGE AND THE INFORMATION
AND KNOWLEDGE OBSERVATORIES

WHO establishes that its own guidelines should be based on the best evidence, advocating the use of
scientific knowledge to improve performance of health systems among member countries (World Health
Organization [WHOY], 2003).

Scientific knowledge is the one generated from scientific methods and associates data collected in the
field with theories. According to the Oslo Manual (2006), which provides guidelines for the collection
and interpretation of data on innovation:

[...] Scientific knowledge is broadly applicable across a wide and rapidly expanding frontier of human
endeavour. Science has been considered that part of knowledge which cannot or should not be appro-
priated by any single member or group in society, but should be broadly disseminated. Because of this,
much of science is considered a “public good”, a good in which all who wish can and should share if
social welfare is to be maximized (p.21).

Explicit scientific knowledge can be defined as any form of codified and rationally structured knowl-
edge, which has the possibility of being transmitted by structured communication systems or formal
means of communication. It then comprises all forms of scientific literature, whether evaluated or not.
Tacit scientific knowledge, in turn, refers to knowledge or skill that can be exchanged between scien-
tists through personal contacts. This type of knowledge cannot be exposed or represented by formulas,
diagrams, tables, graphs, declarative verbal descriptions or procedural instructions to conduct action
(Collins, 2001).

Communication of scientific knowledge can occur through diffusion and dissemination, aiming to
work, ‘translate’ and convey this knowledge. Just as there are points in common between these terms,
there are also differences that distinguish them, such as the type of channel through which scientific
information will be disseminated, the public profile for which to address, he purposes of communication
to be carried out, in addition to the type of support and format to be conveyed (Bueno, 2010).

Scientific diffusion can be seen as communicating information among researchers and specialized
people (Caribé, 2015; Bueno, 1985). Thus, for this audience, the main objective of scientific commu-
nication is to establish informational channels for exchanging knowledge about research and its results.

Scientific dissemination, on the other hand, is treated as a practice of reformulating or translating
scientific discourse into a second form of discourse (Grillo, Giering & Motta-Roth, 2016). It is important
to highlight that in the process of scientific dissemination there is “a permanent conflict between the
need to maintain integrity of technical terms and concepts, to avoid erroneous or incomplete readings,
and the imperative requirement to effectively establish communication” (Bueno, 2010, p. 3).

Gibson et al (1994) present a vision in which scientific research methods have been disseminated
throughout society, and the consequence of this is that all research sites, public or private, can be identi-
fied as a possible origin point of scientific knowledge.
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In the academic context, scientific knowledge management can be studied from two different perspec-
tives. The first one concerns the scope of scientific communities, which are understood as the grouping
of peers who share a topic of study, develop research, and dominate a specific field of knowledge, at an
international level; and the second perspective isrelated to teaching and research institutions (Costa, 1999).

In this sense, characterizing the scientific community concept as the group of researchers who share
interest in specific topics or areas can be evidenced in networks of participants. Probst et al. (2002)
state that a network is a common basic interest among its members, in addition to personal guidance
and voluntary participation, and their relationships are based on the principle of exchange. Nowadays,
with the development of the Internet, relations between members rescue and intensify the gift principle,
composed by three consecutive processes: giving, receiving, giving back (Mauss, 1925).

Sharing relationships as well as information and knowledge flows within scientific communities occur
through invisible colleges. Unlike academic communities, scientific communities do not have borders
or organizational characteristics.

The practices and methodologies most directed to producing and disseminating knowledge emerged
in the last decade of the twentieth century, under the name of knowledge management. The effects of
changes in the productive structures of society, caused by the transition from the industrial to the post-
industrial economic model, led to rethinking organizations and, therefore, knowledge management
studies grew in its importance.

According to Davenport and Prusak (2003), knowledge management the integration of actions ad-
dressed to the codification of knowledge, aiming to identify, manage, and share information. For the
authors, organizations need to “create a set of functions and qualifications to perform the task of ap-
prehending, distributing, and using knowledge” (Davenport & Prusak, 2003, p. 53).

Malhotra (2000) adds the technology component in knowledge management, since it encompasses
processes that seek a synergistic combination of data and information processing capacity, through
Information Technology, with the creative and innovative capacity of human beings.

In the definition of knowledge management adopted by authors Nonaka et al. (Nonaka et al., 1998;
Nonaka et al., 2000; Nonaka, Toyama, 2002) the concept of “Ba” is presented to refer to contexts and /
or environments that enable knowledge development. For the authors, knowledge would need a context
to be created, a place where information is interpreted in order to become knowledge, to be shared and
used. This place, with a complex and dynamic nature, is called “Ba” and it is not necessarily a physical
space, as they explain:

Ba is a time-space nexus, or as Heidegger expressed it, a locationality that simultaneously includes
space and time. It is a concept that unifies physical space such as an office space, virtual space such as
e-mail, and mental space such as shared ideals. (...) The key concept in understanding ba is interaction.
(NONAKA et al, 2000, p.14).

Capurro (2009) adds other Japanese concepts to the definition of “Ba”, because according to the
author the concept Ba means a place where the subject, the object, events, human interpretation of ob-
jects, and experiences meet. Thus, it would not be possible to manage knowledge, but rather to provide
conditions and contexts that favor knowledge creation. Therefore, in a knowledge management program,
what is managed is the “knowledge artifact, and not the knowledge itself” (Mclnerney, 2002, p. 1011).
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It can be observed that managing knowledge does not imply exercising direct control over it, but
planning and controlling the context, or the ba: situations in which this knowledge can be produced,
registered, organized, shared, disseminated, and used in order to make better decisions possible.

In line with the ideas of Nonaka et al, Capurro and Mclnerney, the motivation for designing the Sci-
entific Evidence Observatory COVID-19 (OECC), the very object of this study, was integrating several
sources of information, sharing scientific knowledge, and external communication. The integration
of these elements is aimed at all people interested in obtaining quality information about COVID-19,
in order to orient themselves and make appropriate decisions based on research conducted with strict
methodological criteria.

Observatories first appeared in Europe, at the end of the 20th century, because of the wide view they
provide in the analysis of phenomena and events. They recognize information and knowledge as the
main drivers of a country’s social, political, cultural, and economic development and, as such, assume
a central role in decision-making, as well as in the design and evaluation of public policies (Ortega &
Valle, 2010).

The authors also highlight the role of observatories in systematizing different sources of existing
information and, in particular, offering complete, integrated, reliable, and accessible sources of informa-
tion, in order to facilitate access to knowledge about a sector or theme.

The observatory must dedicate itself to the mission of supporting decision-making, together with
mechanisms that change different stages of the process, from collecting and treating information to re-
flection and co-production environments with interested actors. Usually structured through small teams
that work in an articulated way, and with a wide network of external collaborators, they produce specific
data sets for sectorial projects and make use of advanced methodologies for data collection, processing
and dissemination (Silva et al, 2013; Vessuri, 2002).

Silva et al. (2013a) pointed out that observatories must act in favor of knowledge, thus breaking with
the “syndrome of mere information”, in which there is excessive valuation and diffusion of structures
that only inform and do not generate knowledge; and breaking with the “repository syndrome”, which
is limited to the recording and reproducing of pre-existing information.

Therefore, observatories are instruments of decision support, endowed with resources to integrate
different sources of information and externally communicate the results through research methodologies,
to achieve information, knowledge, and critical reflection (Alabés, 2007; Costa et al., 2008).

For Pacheco and Batista (2016), observatories have three types of products and missions that comple-
ment each other in the functions performed (Type A, B and C).

The Observatory type A produces studies and analyzes for decision-making products and the corre-
sponding missions are finding, registering, and producing studies that help decision makers in their acting
upon the phenomenon of interest. The Observatory type B produces sector monitoring and follow-up,
so they are monitoring centers par excellence, both including those carried out on indicators, specific to
those who use these tools, as well as the systematic monitoring of a specific sector or thematic. In addi-
tion, the Observatory type C intends to produce communication of information or strategic knowledge,
the corresponding mission is dissemination of information, and knowledge about the phenomenon of
interest to all potentially interested social actors.

The authors highlight the growing association of increased functions, from type A to C, emphasizing
that type C is the observatory that has the most complete mission, as it conducts studies and analyzes to
support decision-making (type A), monitoring and following up (Type B), and assuming a commitment
of communication with interested actors.
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According to Alabés (2007), observatories are hardly part of the formal decision-making system, as
in the scope of public policies, but they manage to develop a certain power of persuasion based on the
development of articulated and strategic actions with the actors of the environment. This is because, as
a stage in the structuring process of an observatory, partnerships are established, as well as articulating
networks among involved social actors, considered as fundamental elements for developing its activities.

In the study carried out with the OECC, it is possible to observe that the Observatory’s mission is to
disseminate scientific information and knowledge, in line with type C, studied by Pacheco and Batista
(2016). In the next section, the Observatory’s motivation and mission as well as the results achieved in
the analyzed period will be discussed.

A CASE STUDY OF THE COVID-19 SCIENTIFIC EVIDENCE OBSERVATORY
Motivation for Developing and Implementing the Observatory

The COVID-19 pandemic impelled researchers, from the most varie