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Abstract

The 21st century presents itself as the informational and knowledge age. The aging population and the
technological innovation to medicine have been a constant concern due to the search for the complete
state of well-being of the individual. Nations are making increasing efforts to continually improve their
populations. There is an urgent need for better management of knowledge and integrality of health care,
such as the integration, convergence and pragmatism of actions in multiple areas. According to the World
Bank and the World Health Organization, half the world’s population does not have access to essential
health services and more than 1 billion are threatened by neglected diseases. Therefore, information
science aid in the complexity of identifying, extracting, and treating the quintillions of data added daily
to the Web. After processing by ScripLattes tool thousands of resumes on the Lattes platform, 39,046
triple threat experts have been identified, but only 0.3% are senior competencies. The scientific papers
published in Dengue fever, Zika virus and Chikungunya fever are 11,743. The ScripLattes tool proved to
be efficient to support in the management of scientific knowledge in public health. Thus, this research
provides an overview from the core competencies in triple threat in Brazilian territory and their mainly
scientific and technological publications.
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Introduction

The21stcentury has been regarded as the information age, the era of integrative knowledge
across all areas of science. Information science has been a strong ally in providing the mastery
of'the various information technologies, through continuing education in this competitive global
market in constant change (Floridi, 2010; Quoniam, 2011). Thus, information be a condition for
survival, given that it expands the context of communication by rescuing and preserving social
memory. Its value is intangible and resists all mechanisms of oblivion and destruction since the
collection of informative reconstruction allows the cognitive and knowledge assessment of a
given reality in question. Therefore, information technologies must be considered basic work
tools, since their technical processing, management, retrieval and dissemination of information,
through technologies, are increasingly efficient and effective (Dehmer & Emmert-Streib, 2017;
Magalhaes & Quoniam, 2015; WIPO, 2019).

The new millennium has brought great challenges for the management of information
and knowledge in all areas of science. Regarding the Big Data phenomenon, about 2,5 x 10"18
bytes de data since the year 2012. Between 2013 and 2020, it is estimated that the volume
of global data will grow exponentially, from 4.4 zettabytes to 44 zettabytes. By 2025, data
generation is expected to reach 163 zettabytes (IDC, 2012; Reinsel et al., 2018).

In this concept, health is no different. It is necessary a broad management that feeds back
with a constant evaluation for continuous improvement and that provides the well-being to the
society and that still adds value. The generation and delivery of this value to society depends
on the development of a management model based on sustainable and innovative practices
without losing the technological evolution provided by the constant changes in paradigms. In
line with this idea, one must bear in mind the relevant role of organizations to think about health
in its broad sense of the Economic and Industrial Health Complex (CEIS — Brazilian term)
(Gadelha et al., 2012; Lima de Magalhaes et al., 2013). In this regard, one must combine the
challenges and opportunities that the 21st century presents - the fourth technological revolution
- the exponential era of information marked by large-scale connectivity, Big Data processing,
the internet of things, that is, resulting technologies of a strong global innovation movement.

Whereas information science is the science and practice that deals with the effective
collection, storage, retrieval and use of information; it facilitates the management of the
knowledge absorbed for its use (Dehmer & Emmert-Streib, 2017). Therefore, the management
of this knowledge obtained by the convergence of data transformed into information, requires
the involvement and support of all stakeholders of the company or research institutes, in order
to preserve, transmit and develop knowledge. In fact, it is the individuals who are at the center
of creating value and have the keys to the success of such a project. The management of an
organization’s knowledge and know-how is not universal but depends heavily on the culture of
the country in which it is carried out (Balmisse, 2000).

Knowledge Management requires the involvement and support of all the company’s
stakeholders to preserve, transmit and develop knowledge. Indeed, it is the individuals who are
at the center of the creation of value and who hold the keys to the success of such a project.
The management of the knowledge and know-how of the company is therefore not universal, it
depends strongly on the culture of the country in which it is practiced (Balmisse, 2006a).

Knowledge management is a field under the management science theory, although the
notion links an epistemological concept (knowledge), a concept that is at the center of many
philosophical debates and that is linked to the perspective of efficient action in the company.
The hybridization which results from the simultaneous use of the two terms induces the idea of
an action situated in relation to teleological knowledge or, in other words, beliefs and certainties
of a very particular nature. This hybridization is also described as one of the signs of the
institutionalization of the company which is today supposed to create and manage knowledge
(Cowan, 2001; Pirr6 et al, 2010).

In order to manage some knowledge, it is first necessary to have information and,
therefore, to have data to be processed (Antunes, et al., 2013; Jamil et al., 2013; Lawrence
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& Giles 2000b). According to (Balmisse, 2006b), the different notions to the definitions of
Knowledge are: Knowledge is the information assimilated to carry out an action; Information
is the data put into context; and, Data are the gross element outside of context.

The management of knowledge is presented as a major stake in the functioning of
organizations and societies. It is also under this common denominator that the link between the
knowledge-based enterprise and the knowledge-based society is established, the development
of knowledge-based enterprises being in the direction of building a Society of knowledge just
like yesterday in the conservative vulgate, the prosperity of the enterprises was assuring that of
the companies, and the global employment as the sum of the jobs of the enterprises. This makes
it possible to assert that the understanding of the enterprise of knowledge is the only valid one,
without really having to face the problem of the transition from the enterprise to the knowledge
society (Pesqueux, 2005a).

Therefore, a management analysis is necessary to integrate actions and to provide the
effectiveness actions to generate technological innovation and consequently wealth of the
country. Thus, a better management for information architecture, also known as business
architecture, encourage a new understanding (Ross et al., 2006).

In this sense, to motivate individuals to share their knowledge, cultural and human
factors must be considered, rather than just tools and procedures. “Culture” as the set of values,
norms, habits and specific customs of a society influences the individual’s personality and
contributes to reflection and advancement of knowledge in all its aspects, such as scientific and
technological (Magalhaes et al., 2018; Pesqueux, 2005b; Pesqueux & Ferrary, 2011).

According to Morin (1982), it is necessary to raise the concept of “system” from this
theoretical level to the paradigmatic level that commands / controls all the knowledge existing
in all discourses and theories. Thus, to sustain the cycle of action (application) of knowledge to
the progress of action, it is necessary to try to identify / define what these notions are, presenting
the new paradigm and returning as the (re) definition of the system where the logic of complexity
in modeling of real performance interacts with the posture of the researcher and the actors
involved in the evaluation process (Hartz, 2013; Morin, 1982; Piaget & Garcia, 1983).

Inthis sense, identifying, classifying, measuring, disseminating and training competencies
are essential to help strengthen Research, Development and Innovation (R, D&I) in Health
Science, Technology and Innovation Management. According to Hartz (1997), evaluation
and health are characterized by phases. The first is “systematize” and refers to a “structuralist
and cybernetic” practice supported by mathematical theories that support the analysis of hard
systems (Hartz, 1997; Le Moigne, 1994).

Therefore, it is not trivial to treat about 10 quintillion daily data added to the Web, where
about 50% are related to health and 47% to public health. Constant monitoring of science,
technology and the market is urgent in order to contribute to the advancement of new treatments
for diseases that affect both developed and developing countries (Magalhaes et al., 2015).

Specifically, Brazilian scientific knowledge is listed in the repository of the National
Council for Scientific and Technological Development (CNPq) - the Lattes database. It is a
curricular repository that gathers qualified and updated information on the performance of
researchers in Science, Technology and Innovation. The information is registered by professors,
students and researchers in the country. It is a sine qua non condition to be registered and
with updated curriculum to obtain funding, scholarships and participate in the teaching staff
in the country. Lattes curricula are considered a national standard of assessment, representing
a history of scientific, academic and professional activities of researchers registered on the
platform (Jesus Pascual Mena-Chalco & Cesar Junior, 2009; Mena-Chalco et al., 2013).

The lattes platform (lattes.cnpq.br) contains informational and available data from almost
4 million scientific and technological curricula. Although this data is available for consultation,
compiling or summarizing bibliographic productions for a group of users registered on the
platform requires a great deal of manual effort and is susceptible to failure. For this reason,
mapping all the scientific, technological productions and respective collaborations generated
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from a specific interest group, becomes an arduous job to be done - manually and subject to
failures. In this sense, the data mining scriptLattes automatically provides the extraction and
processing of Lattes curricula for the group in question. Once the operation is carried out, the
requested management information is presented with “data visualization” for the management
decision making. It is viewed in an HTML page (Brito et al., 2016; Mena-Chalco et al., 2013).
This method of data analysis can be replicated for any area of science (Magalhaes et al., 2014).

Therefore, to assist in the management of health data, it was chosen as a study of this
manuscript, to contribute in the area of Neglected Diseases (ND). According to Moon et al,
2012, this area of public health is relevant, as it was found that the current system of Research,
Development and Innovation (R, D & 1) of new drugs does not adequately meet the needs of
who live in low and middle income countries. This population already accounts for more than
80% of the world population. This reality is enhanced with the possibility of the emergence of
endemic diseases that perpetuate the conditions of poverty (Moon et al., 2012).

According to the World Bank and the World Health Organization (WHO) half of the
population does not have access to essential health services (WHO, 2018; World Bank, 2018).
The WHO also lists 17 diseases that are on the list of ND, but this list always gets added as
researchers identify new problems that need to be addressed. In 2010, according to data published
by the WHO, it is estimated that there are about 1 billion people in the world suffering from
some ND. Although these diseases primarily affect populations in developing countries, they
have increased in developed countries and have a devastating impact on humanity. Annually,
ND cause between 500 thousand and 1 million deaths (Valverde et al., 2015; WHO, 2010).

Among the ND, three diseases transmitted by the Aedes aegypti mosquito stand out, and
together they constitute the triple threat, they are dengue, zika fever and chikungunya. Dengue
is a viral infection that causes a serious flu-like illness; the incidence of dengue has increased 30
times in the last 50 years, and it is estimated that 50 to 100 million infections occur annually in
more than 100 endemic countries. Zika, on the other hand, is an acute viral disease, which has a
benign evolution in most cases, but there has been the occurrence of deaths from the disease, an
increase in cases of microcephaly and neurological manifestations associated with the disease.
Finally, chikungunya is a viral disease that in recent years has proliferated in the region of the
Americas, specifically reaching Brazil. Infection caused by the disease is rarely fatal, but it
causes fever and severe joint pain in most people (Magalhaes et al., 2018). The similarities
between the symptoms of the three diseases can be seen in Figure 1.

Figure 1
Intersection relationship of symptoms between dengue, zika and chikungunya
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Source: (Magalhaes et al., 2018).
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The biggest problems and challenges in the control of these diseases are the lack of
vaccines (in the case of zika and chikungunya), the extensive areas of spread of the mosquito,
insufficient scientific knowledge to reduce the populations of the vector, problems in the
detection and early notification of the cases of the disease and the fragility of the integration
between entomological surveillance and epidemiological surveillance (Bales et al., 2011).
In addition, the three highest dengue rates in the country and the emergence of chikungunya
and zika occurred in this decade, as identified in the graph in Figure 2 through the study of
Sense Company (https://www.wearesense.company/ ) para a Oxitec (https://www.oxitec.com/
) (Ministério da Saude, 2018).

Figure 2
Notified cases of dengue, chikungunya and zika in Brazil per year
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Source: (Flores & Silveira, 2011, 2011; Ministério da Satude, 2018).

In view of this scenario and the technological evolution in the face of Big Data in health,
it is necessary to think about better planning for investments in R, D & I in order to combat
the problems that affect humanity (J. L. de Magalhdes et al., 2018). In this sense, the present
work deals with the relevance of the Brazilian platform Lattes, as well as of the extraction and
treatment of the existing scientific data in it, in order to identify the essential senior competences
and respective correlations with national and international scientists. This is justified, in that the
success in the identification and mapping, contributes as an important management tool for
the decision makers of the organizations and, in this way, a contribution in the public health
scenario to face the triple threat of tropical dengue, zika and chikungunya.

Therefore, it is necessary to use information science to gather and use its theories,
principles, techniques, and technologies from a variety of disciplines to solve knowledge
management problems. In this case, the use of the ScriptLattes tool is to assist a part of public
health management.

Therefore, the main objective of the research was to identify the main senior scientists
in Brazil and their core scientific and technological productions in the area for the triple threat
in public health.
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Research Methodology

General Background

This research was carried out based on scientometry and bibliometry of open data in
science. In this way, an open-source knowledge extraction system from the Brazilian Lattes
platform (ScriptLattes) was used. In this Platform, all senior scientists, and their respective
scientific and technological productions most relevant to dengue, zika and Chikungunya
were identified. ScriptLattes is a free and open source GNU-GPL script. It is possible to
perform automatic data extraction and compilation, generating metrics, collaboration graph
and geolocation map. The program was run in a Linux environment. The data, after being
identified and processed generating management information, were grouped, organized, and
made available in an HTML environment on the Web.

The search was limited to obtain the greatest senior specialists in the country, specifically

LT3 9 ¢, G

with terms in English and Portuguese, such as: “dengue”, “zica”, “zika”, “chicungunha” and
“Chikungunya”, as well as the terms “denv”, “zikv” and “chikv”. Boolean expressions (see
figure 3) “AND”, “OR”, “NOT” and “NEAR” were used. For example: dengue OR zika OR
zica OR chikungunya OR chicungunha OR denv OR zikv OR chikv. Searches used terms in
parentheses and quotation marks in order to combine these operators for a more complete search.
The filtering options and criteria in this field were also used, such as obtaining the level and
nationality of the registered curriculum, as well as having “CNPq Productivity Scholarship”,

“Presence in the Research Group Directory”.

Figure 3
Lattes Platform screen for advanced searches.

Search Researchers (Simple Search) Q Advanced Search

Search by

Select the search mode ¥ jame

Databases Natonabty Country of burth

Source: CNPq (2020).

In order to obtain the Brazilian public health, epidemiological scenario and guidance on
knowledge and information management, searches in scientific journals available in indexed
databases, such as Scielo, PubMed and Scopus, were used. Likewise accessed official databases,
such as the Ministry of Health (http://portalms.saude.gov.br/ e OMS (https://www.who.int/ ).
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Data Analysis

It is worth highlighting that management of data analysis is done using an inductive
research approach and collected. Based on a large sample of qualitative data, cost-and-benefit
analysis is used to assess several technologies as a strategic (Miles & Huberman, 1994). Data
analysis is a process of inspecting, cleansing, transforming and modeling data with the goal of
discovering useful information, informing conclusions and supporting decision-making. In this
context, there is data mining like a particular data analysis technique that focuses on statistical
modeling and knowledge discovery for predictive rather than purely descriptive purposes, while
business intelligence covers data analysis that relies heavily on aggregation, focusing mainly
on business information (Miles & Huberman, 1994; Selene Xia & Gong, 2014). In this sense,
qualitative Data Analysis remains the most comprehensive and complete treatment of this topic
currently available to scholars and applied researchers.

Thus, data analysis has multiple facets and approaches, encompassing diverse techniques
under a variety of names, and is used in different business, science, and social science domains.
In today’s business world, data analysis plays a role in making decisions more scientific and
helping businesses operate more effectively (Minelli, et al., 2013).

Research Results

Thus, considering that the data available in health are configured as a Big Data problem
and that the manipulation of them is not solved by trivial models, as they are presented with
an enormous volume of structured and unstructured data generated every second; it becomes
difficult to process them using traditional means of databases, software and techniques.
However, there is a need to use specific tools, such as data mining programs (Arasu & Garcia-
Molina, 2003; Magalhaes et al., 2018).

By defining the search strategy in the existing curricula on the Lattes platform, a series
of tests was carried out with terms “dengue”, “zica” “chicungunha”. This preliminary research
took place in order to visualize the number of researchers related to the triple threat in relation to
all the options that the lattes platform provides. For that, the “advanced search” field (Brazilian
term) was considered for 07 (seven) items of variables, as shown in Table 1. The search strategy
was: ((dengue) AND (zika OR zica) AND (chikungunya OR chicungunha)) OR (triple threat).
The results indicated from 2943 resumes for the first item (variable) of the search, up to 105
resumes for the last item (variable). Given the question of identifying the core competencies
for triple threat in Brazil, the choice (variable) number 7 (seven) was chosen as the strategy for
identifying and extracting curricula on the basis of lattes, namely: “Brazilian doctors with any
level of productivity scholarship and presence in the Research Groups directory ”’(Brazilian
term - Brazilian doctors with any level of productivity grant and presence in the GP directory)
- see Table 1.

99 ¢
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Table 1
Number of researchers identified in the Lattes database containing the search terms listed
in the method

Item Criteria selected for searching in the Lattes database Number of resumes identified

Lattes
1 All (doctors and other researchers, Brazilian and foreign) 2943
2 Brazilian and foreign doctors 1024
3 Brazilian doctors 997
4 Brazilian and foreign doctors with any level of productivity scholarship 119
5 Brazilian doctors with any level of productivity scholarship 12
Brazilian and foreign doctors with any level of productivity grant and
6 . . 110
presence in the GP directory
7 Brazilian doctors with any level of productivity grant and presence in the 105

RG (research group) directory

Source: created by the authors based on data platform Lattes, 2020.

It should be noted that the Lattes database provides other filters for consultation.
Therefore, they were applied, but the results showed inconsistency in the lattes base. The reason
for the inconsistency may be linked to several factors, such as, for example, the researchers’
failure to fill in the data or even the error of the Latte Platform itselfl.

Among the other filters applied in the retrieval of data, we exemplify “Level of the
Postgraduate Course where you are a Teacher” - the system returned with a negative result. In
the same way when trying to restrict the search to updated curricula at any time other than the
last 48 months, the result returned just like the search was first performed (the values remained
the same as any first search performed).

In view of the limitation, it was decided to redeem only the 105 resumes obtained in
the search for item 7 in Table 1. This cut allowed obtaining specialist doctors, both Brazilian
and foreign, who have a productivity scholarship at any level and still belong to a group of
professionals. Therefore, with this “cut” it was possible to retrieve the 105 Lattes Identification
(ID) numbers of the curricula. Subsequently, a list was created with the 105 ID (registration
numbers in the researcher in the lattes base) that would be used in the ScriptLattes program.

Using Linux-based processing, the researchers’ IDs (ID list) were inserted and the
ScriptLattes treatment was performed (see http://scriptlattes.sourceforge.net/ ). The data
identified and extracted from the 105 researchers, generated scientific and technological
information, with the best skills in the area in question (dengue, zika and chikungunya). Detailed
results, in full, are available at the following email address http://vlab4u.info/Triplice-Ameaca/.

Briefly, there are some highlights: the main page, in HTML, can be seen in Figure 4. The
header shows the links where members can be seen (senior competences in the triple threat),
the bibliographic production of these specialists, technical production etc. Special emphasis on
the graph of collaborations that these specialists have among themselves - the more interactions
between them, the greater the clusters formed. The correlation metrics between them were also
obtained. In the item “bibliographic production” and “technical production”, several sub-items

1 On 08/15/2019, an email was sent to the address atendimento@cnpq.br informing of the inconsistency
found during the consultation and data extraction in the Lattes database and requesting assistance on the matter.
However, until the end of the present work, the authors did not get a response.
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are presented, where for each one, the amount of recovered works is in parentheses, as a senior
repository of senior specialists in the triple threat. For example, 11743 articles on dengue, zika
and / or chikungunya were found in only full articles published in journals. The sum of all
“Bibliographic Production” corresponds to a total of 47,894.

Figure 4
Main menu generated by scriptLattes

Mapping of Scientific and Technological Skills in Dengue, Zika and Chikunguya

[ Members | Bibliographic Preductien | Tecnical Production | Artistic production | Artistic production | Projects | Awards | Events | Collaboration Graph | Geolocation Map | Metrics |

Bibliographic Production

® Complete articles published in journals (11743)

e Published/organized boaks or editions (153)

& Capitulos de livros publicados (938)

® Chapters of published books (442)

e NewsPaper/NewsPaper texts (1032)

 Full papers published in congress proceedings (313)
® Abstracts published in conference proceedings (10016)
e Articles accepted for publication (73)

® Work Presentations (3496)

® Orther types of bibligraphic production (241)

# Total bibliographic production (28447)

Technical production

® Technological Products (104)

Source: Capture of the own elaboration screen (translated into English) ScriptLattes: (Mena-Chalco & Cesar
Junior, 2009)

It is worth mentioning that the information referring to the year 2019 was considered
until the script was executed, on September 16, 2019. Therefore, data inserted in the Lattes
Platform by the specialists after this date, were not computed in the present research. Another
observation is that the curriculum of these specialists includes “expertise” in addition to diseases
related to the triple threat. However, considering the method used, it can be attested that the 105
specialists identified are the seniors in the area in question, as they have been active in the last
48 months, have active Research Groups and have an active productivity grant. As an example,
in figure 5, some of the results are observed, such as technical productions, research projects,
awards and ongoing guidelines.

By clicking on any menu item, you can view the evolution of the 11,743 scientific or
technological productions (Figure 5), types of guidelines completed, etc. You can also access
the production and download it.
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Figure 5
Examples of results that can be viewed from the index listed in the figure 4

Mapping of Scientific and Technological Competencies in Dengue, Zika and Chikunguya

Artigos completos publicados em periddicos

Artigos completos publicados em periddicos =

150
- ‘ “““
250
_--l--lIIIIIIIIIIIIIII|| ‘
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1 A. DUARTE, MATHEUS ; F. SILVA, JOAO M. ; R. BRITO, CLARA ; S. TEIXEIRA, DANILO ; L. MELO, FERNANDO ; M. RIBEIRO, BERGMANN ; NAGATA, Tatsuya ; S. CAMPOS,
FABRICIO. Faecal Virome Analysis of Wild Animals from Brazil. Viruses-Basel. v. 11, p. 803, issn: 1999-4915, 2019. =
[ citagBes Google Scholar | cifagdes Microsoft Académico | busca Google |
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Source: extracted by the authors through the scriptLattes tool.

Other points that deserve to be highlighted are the geolocation map shown in figure 6, the
graph of collaborations and the metrics of each Lattes curriculum. In geolocation, the point on
the map of the performance of each researcher is observed in line with the professional address
that each specialist informed in his resume. By clicking on the symbol “”, it is possible to see
the name of the senior specialist in the triple threat, the Institute in which it is located and its
link to the Lattes curriculum.

Figure 6
Location map of essential skills in dengue, zika and chikungunya
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Source: extracted by the authors through the scriptLattes tool.
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The network of collaborations between the senior scientists, could be obtained by
“crossing” the data. A “snip” of the intersection and identification of the greater or lesser
number of collaborations can be seen in Figure 7.

Figure 7
Graph of collaborations of essential skills in dengue, zika and chikungunya

|2U|
I
T SS— —
e L

i.i.._ii"ﬁr-’héa\'

I N X
AN

Te-—

‘Iﬁji'_i;me de Souza Trindade [117] s '
< \
100
AY

1

Source: extracted by the authors through the scriptLattes tool

To view all results, better accuracy of essential information and recovery of senior skills
in Brazilian territory for the triple threat of dengue, zica and chicungunha, access http://vlab4u.
info/Triplice-Ameaca/.

Discussion

In the age of knowledge, intellectual capital has played an important role in the
economy and business. A key component for competitiveness and, therefore, for economic and
technological development. In areas of high density, such as pharmaceutical, acrospace and
telecommunications, among others of equal weight and impact, knowledge becomes the most
important asset (Lastres, HMM & Sarita, 1999).

Thus, thinking about data integration to use the processed information, helps to solve
contemporary problems and challenges. In the field of health, it is necessary to understand it
with Gadelha (2012) classified it: by its social dimension and as a source of wealth, configuring
a CEIS that links high dynamic industrial segments and the provision of assistance services.
This complex incorporates the new technological paradigms that determine the dynamism
and long-term competitiveness of national economies, such as fine chemistry, biotechnology,
microelectronics and new materials, nanotechnology, the sustainable use of biodiversity, among
others. Virtually all segments included in the third technological revolution, fundamental to the
Brazil of the future, have a critical space in their development in health (Costa et al., 2012).

The volume and variety of data found on the Brazilian scientific platform Lattes
constitutes a “Big Data” of senior scientific and technological productions. The identification,
data extraction, classification and making available to society of this essential information,
constitute a true world heritage for the reflection of the advancement of science and technology.

It is important to highlight that the Brazilian scientific platform Lattes has 3,520,867
registered resumes. Of this total, 132,631 doctors, that is, only 0.0004% of the total curricula
are specialist doctors (BRASIL, MCTI., 2016).
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The main page of the mapping performed, seen in figure 3, presented the general index
of the report processed by scriptLattes. In other words, there are links to the results of the
information generated after extraction and processing of each data available in the Lattes
curricula considered in the research. Obtaining and processing manually would be extremely
difficult when big data for large groups like the one surveyed. Therefore, it is configured as
a tool to support managers and decision makers in strategic planning, in the performance of
research institutions and to anticipate changes in the scope of public health. Regarding the
knowledge of productions, guidelines, research projects, awards and events, they are presented
in the form of graphics.

Another important option of the available mapping is to visualize the geolocation of the
senior scientists. On the main page on the link “graph of collaborations”, it is possible to view
the ranking of collaboration of one member (senior scientist) with another of the total network
of 105 senior specialists. This ranking is like the “pager rank” for directional graphs. As for the
link on the main page for “metrics”, you can obtain a table containing all the data that were
identified and retrieved in each curriculum of the Lattes database.

Regarding the network of collaborations of scientific or technological research by senior
scientists, it can be verified in the Collaborations Graph. It shows all 105 researchers. It is
noted that among them, it is possible to identify the greatest collaborators in relation to the
triple threat; highlighting the scientist “Erna Gessien Kroon” - reached the largest number of
collaborations on the network (Figure 7).

Conclusions

The 21st century has brought new challenges for knowledge management and
technological innovation. This fact presents numerous opportunities such as network research,
open data, collaborative intelligence and the comprehensiveness of Big Data. In the field of
science and technological development in health it is no different. Thus, the development of
new methodologies for data identification, extraction and processing is imminent to obtain
essential information and assist managers and decision makers.

The importance of Big Data correlations linked to Health, combined with collaborative
tools are fundamental in the 21st century to search for and identify essential information. This
fact occurs, precisely in the fact that in the globalized world everything is constantly changing.
Therefore, seeking and investing in knowledge management for technological innovation is
essential. About public health, this search becomes even more essential, in order to provide
decision makers in the field of public health with reliable and essential information.

In the country, 105 senior skills were identified in a triple threat: dengue, zika and
chikungunya. With this identified cut, you can point horizons for better future management and
decision making in the area in question. The total number of bibliographic productions by these
specialists was 227,801.

According to the applied methodology (doctors and other researchers, Brazilians and
foreign doctors - item 1 of table 1), the total of senior competence in triple threat represents only
0.01% of the total of doctors specialized in the Lattes platform.

ScriptLattes proved to be effective for retrieving and processing data from specialist CVs
included in the Lattes platform. Inconsistencies on the platform, however, may result in some
false-positive result, however; in the scope of this research, nothing that would compromise
it. Another highlight that can be observed is that the failure to fill out the curricula in a
standardized manner by the specialists, can generate data that does not represent reality in each
item when rescuing or not. However, by the methodology used in view of the central objective
of identifying the senior competences in triple threat, it can be verified that the results obtained
were satisfactory.
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