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Abstract

Objective: to describe the profile and scientific production of brazilian CNPq Research Productivity fellows in the
field of Pulmonology. Materials and Methods: the study employed a cross-sectional census of 28 CNPqg medical
fellows, specialized in pulmonology. The curriculum vitae of each selected researcher was reviewed through the
CNPq Lattes platform. Data extracted from the curriculum were analyzed using SPSS® 26.0, focusing on researcher
demographics, publication metrics (published scientific articles, citations and H-index), and human resource
training (scientific initiation, master’s and PhD supervision). Results: there was a predominance of males (64.3%),
concentrated in S&o Paulo (42.8%), Rio Grande do Sul (21.4%), and Rio de Janeiro (17.8%). Collectively, they
published 4,795 papers, averaging 171.25 articles per researcher, mainly indexed in Web of Science (80.77%) and
Scopus (52.16%). In human resource training, they advised 445 scientific initiations, 472 Master’s students, and
346 PhD students. The median H-index at in this group of 28 researchers was 27. Conclusion: the researchers
exhibit notable scientific productivity, highlighted by a significant H-index and active involvement in supervising
scientific initiation, master's, and PhD students.
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Resumo

Obijetivo: descrever o perfil e a producéo cientifica dos bolsistas de Produtividade em Pesquisa do CNPg no campo
da Pneumologia. Materiais e Métodos: o estudo utilizou um censo transversal de 28 bolsistas médicos do CNPq,
especializados em Pneumologia. O curriculo de cada pesquisador selecionado foi consultado na plataforma Lattes
do CNPq. Os dados extraidos do curriculo foram analisados usando o SPSS® 26.0, com foco em caracteristicas
demograficas dos pesquisadores, métricas de publicacdo (artigos cientificos publicados, citacdes e indice H) e
treinamento de recursos humanos (iniciacao cientifica, orientacdo de mestrado e doutorado). Resultados: houve
predominio do sexo masculino (64,3%), concentrados em Sao Paulo (42,8%), Rio Grande do Sul (21,4%) e Rio de
Janeiro (17,8%). Coletivamente, eles publicaram 4.795 artigos, com uma média de 171,25 artigos por pesquisador,
principalmente indexados na Web of Science (80,77%) e Scopus (52,16%). No treinamento de recursos humanos,
eles orientaram 445 iniciacGes cientificas, 472 alunos de mestrado e 346 alunos de doutorado. O indice H mediano
neste grupo de 28 pesquisadores foi de 27. Conclusdo: apesar da distribuicdo de género, os pesquisadores exibem
uma produtividade cientifica notavel, destacada por um indice H significativo e envolvimento ativo na supervisao
de iniciac@es cientificas, mestrado e doutorado.
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Introduction

Science can be understood as a dynamic, self-organizing, and continuously developing
network that operates across multiple scales'. Breakthroughs in research, technological innovations,
and the extensive use of cutting-edge knowledge serve as crucial drivers of success in today’s highly
competitive global economy. Consequently, the robustness of a nation’s research and development
efforts can act as a significant measure of both its present and future economic competitiveness?.

The COVID-19 pandemic highlighted the crucial role of science for brazilian citizens,
especially in addressing the immense challenges brought by the crisis. The response, both nationally
and globally, was swift and substantial, driving unprecedented levels of scientific research?. In fact,
within the first year alone, from January 24" to December 13, 2020, a total of 60,830 COVID-19-
related articles were published and indexed in the Web of Science database. Notably, four countries—
the United States, China, Italy, and England—produced around 60% of these publications, while
twelve countries together accounted for approximately 95% of the global scientific output on COVID-
19, including the United States, China, Italy, England, India, Canada, Germany, Spain, Australia,
Brazil, Iran, and Turkey?®.

In the last 20 years, brazilian scientific output experienced significant expansion and gained
greater international recognition. This development impacted the nation’s standing in the global
ranking of publications in journals indexed in the Scopus database®. However, for scientific growth
to be consolidated, financial investments in research should be treated as federal policies rather than
state-level initiatives. Research funding in Brazil remains unstable*, brazilian science has
systematically suffered budget cuts since 2014. Research funding and the budget of leading science
and technology funding agencies were reduced by around 60% from 2014 to 2022. Such cuts mean
that Brazil reduced its capacity for innovation and economic diversification that are necessary for
improving socioeconomic conditions®®.

The Brazilian National Council for Scientific and Technological Development (CNPQ) is
devoted primarily to research funding. It also offers a particular form of research grant called
scientific productivity fellowship. At present, these researchers are grouped into three categories (1,
2, and senior)’13, Category 1 is further divided into four sublevels: 1A, 1B, 1C, and 1D. Established
in the 1970s, this scholarship program was designed to support researchers who have made significant
scientific contributions within their respective fields’®°. Previous studies highlighted the importance
of PQ performance and its contributions in areas such as Medicine and Dentistry’®, as well as their

subfields. Therefore, this study is justified by the lack of recent research on scientific production in
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pulmonology. The objective of the present study is to describe the profile and scientific production
of PQ in Pulmonology.

Materials and Methods

A cross-sectional and census-based study was conducted. We initially established a database
of 548 medical PQs based on a list provided by the research funding itself in December 2022
(http://memoria2.cnpg.br/bolsistas-vigentes). 28 of the 548 researchers had Pulmonology as an area
of investigation. The analysis of the researchers’ profile followed the category division established
by CNPq, as previously explained. There is not senior researcher in studied group. The inclusion
criterion was the presence of the researcher in the list provided by CNPq referring to medical fellows
in the field of pulmonology in December 2022. Researchers who were not included in this list were

excluded from the analysis (http://www.cnpg.br/web/guest/bolsistasvigentes).

The curriculum vitae of each selected researcher was reviewed though the CNPq Lattes
platform (http://buscatextual.cnpg.br/buscatextual/busca.do?metodo=apresentar) and used to extract
the information needed for the study. The data obtained were used for construction of a database,
which was constructed and analyzed using the Statistical Package for the Social Sciences® 26.0
statistical program. The data obtained were grouped into three sets of variables for analysis:
characteristics of the researcher (comprising geographical, institutional distribution and H-index),
scientific publications and human resource training.

Information on scientific publications involved the number of scientific articles published
throughout the PQ career (period defined between the first scientific publication until December
2022), scientific articles published during the period 2018-2022 and total citations in the SciELO
(https://scielo.org/), Scopus (https://www.scopus.com/) and Web of Science
(https://www.webofscience.com), databases. In the dimension, human resource training, the
information obtained was about scientific initiation, master’s and PhD in the career and in the last
five years (2018-2022). The study used public and secondary data, not requiring submission to the

Research Ethics Committee.

Results

Among the 28 pulmonology PQs, that represent 5,1% of all the PQs in medicine, the majority
was male (n=18; 64.3%) and held grants in category 2 (n=17; 60.7%). There was a concentration in
the states of S&o Paulo (n=12; 42.8%), Rio Grande do Sul (n=6; 21.4%) and Rio de Janeiro (n=5;

17.8%). All researchers were identified only in three brazilian regions: Southeast (n=20; 71.4%),
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South (n=7; 25%) and Northeast (n=1; 3.4%). Although Pulmonology researchers were affiliated with
16 different institutions, 60.7% worked in only five of them, namely University of Sado Paulo (n=8;
29%), Federal University of Rio Grande do Sul (n=3; 11%), Federal University of Rio de Janeiro (n=2; 7%),
Federal University of Juiz de Fora (n=2; 7%) and Séo Paulo State University (n=2; 7%) (Table 1).

Table 1. Distribution of researchers in Pulmonology by institution. Brazil. (n=28).

Region Institutional Affiliation Category n %
2 1D 1C 1B 1A

University of Sdo Paulo 4 1 0o 2 1 8 28,6

S&o Paulo State University 2 0 0 o0 O 2 7,1

Sao José do Rio Preto Medical School 1 0 0O 0 ©O 1 3,6

Santo Amaro University 0O 1 0 0 O 1 3,6

Southeast Federal University of Rio de Janeiro 1 0 0 o0 1 2 7,1
Petropolis Medical School 1 0 0O 0 ©O 1 3,6

Gama Filho University 0O 0o o0 1 o 1 3,6

South Fluminense University 1 0 0O 0 ©O 1 3,6

Federal University of Juiz de Fora 2 0 0O 0 ©O 2 7,1

Federal University of Minas Gerais 0O 0 0 1 o0 1 3,6

Federal University of Santa Catarina 1 0 0O 0 ©O 1 3,6

South Fede_ra}l Universit_y of F_2i0 G_rande d_o Sul 2 0 0 0 1 3 10,7
Pontifical Catholic University of Rio Grande do Sul 0O o 1 0 O 1 3,6

Federal University of Health Sciences of Porto Alegre 1 0 0 0 O 1 3,6

Federal University of Santa Maria 0O 1 0 0 O 1 3,6

Northeast Federal University of Ceara 1 0 0O 0 ©O 1 3,6
Total 17 3 1 4 3 28 100

Source: Prepared by the authors

The 28 Pulmonology researchers published 4,795 papers in scientific journals, with an
average of 171.25 articles per PQ, throughout their careers, whereas 3,873 (80.77%) were indexed at
Web of Science, (average of 138.32 articles/researcher), 2,501 (52.16%) were Scopus indexed
(average of 89.32 articles/researcher), and 828 (17.27%) were SciELO (average of 29.57
articles/researcher).

The categories with the highest absolute number of papers published are 2 and 1B, with 2102
and 1074, respectively. The same can be observed for the scientific production of the last five years.
Those with the lowest absolute number are categories 1C and 1D, 173 and 619, respectively.
However, this scenario changes when analyzing the relative numbers of articles per researcher.
Production was significant mainly in category 1A, which presented the highest average number of
papers per researcher over the entire career (275.67 per researcher) and in the last 5 years (58.33 per
researcher). The lowest average was at category 2 (123.65 per researcher). The same is also observed

when evaluating the five-year period 2018-2022 (34.35 per researcher) (Table 2).
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Table 2. Mean number of articles published by researcher at each level. Brazil (n=28).

Category? 2 1D 1B 1A
. . . 123,65 206,33 268,5 275,67
Articles published in the career Mean (69,24) (106,51) (67,63) (138,42)
Acrticles published in the last 5 years (SD)" 34,35 46,33 53,5 58,33
(2018 - 2022) (18,93) (26,57) (20,48) (19,85)

aThe 1C category has only one researcher, so it is not possible to calculate means for this category. The sole
researcher in this category has produced 173 articles over their career and 40 during the period 2018-2022.
bStandard deviation.

Source: Prepared by the authors

In the perspective of human resource training, over their careers, Pulmonology researchers
advised 445 scientific initiations, (median of 15.89; range: 0—61), 472 Master’s students (median of
16.85; range: 0-50) and 346 PhD students (median of 12.35; range: 1-35). There is an absolute
prevalence of scientific initiation, Master’s degree and PhD students at category 2 (259, 272 and 145,
respectively). However, when corrected by the number of researchers in each category, the highest
average of scientific initiation advisory was in 1D researchers (n=22.33; ranging 9 to 36 orientations),
while for Master’s degree (n=32; ranging 1 to 50 orientations) and PhD students (n=31; ranging 24
to 35 orientations) was in 1A researchers (Table 3). The median H-index at this group of 28

researchers was 27.

Table 3. Mean supervision per researcher according to each level. Brazil (n=28).

Category? 2 1D 1B 1A
Scientific Initiation 15,24 22,33 12,75 19,67
(15,11) (13,5) (16,03) (18,58)
Compl_et_ed Master's degree Mean 16,00 7,00 14,75 32,00
Supervision (SD)® (13,96) (6,24) (20,53) (26,96)
PhD 8,53 7,67 19,25 31,00
(5,72) (4,16) (12,44) (6,08)

®The 1C category has only one researcher, so it is not possible to calculate mean values for this category. The
sole researcher in this category has supervised 1 scientific initiation, 1 master's, and 1 doctoral student.
bStandard deviation.

Discussion

This study aims to assess the contributions of brazilian CNPq researchers in the field of
Pulmonology using various scientific indicators. As anticipated, the findings reveal that this group
demonstrates high levels of scientific productivity and a strong participation in the academic
community. In terms of quality, it is particularly significant that the majority of their publications
appear in journals indexed in well-established databases, including SciELO, Web of Science, and

Scopus.
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Several criteria must be observed to become a CNPqg Research Productivity fellows. As
outlined by the CNPqg Advisory Committee, the criteria for selecting and classifying researchers in
the field of Medicine encompass multiple indicators. These include high-impact scientific
publications, mentorship and training of students at undergraduate, master’s, and PhD levels,

contributions to technological innovation, the development of research projects supported by funding

agencies, and active participation in editorial activities (https://www.gov.br/cnpg/pt-

br/composicao/comites-de-assessoramento/criterios-de-julgamento). Numerous studies have

assessed the profile and the scientific production of CNPqg Research Productivity fellows in many
areas of knowledge, such as Nephrology and Urology!?, Pediatrics'!, Hematology/Oncology'?,
Tropical Medicine and infectious diseases®® identifying factors consistent with our findings, including
the regional and institutional concentration of researchers, as well as gender disparities.

The analysis indicated that male researchers were predominant in the study population (1.8:1).
In this sense, Lariviere et al.* have presented a bibliometric analysis confirming that gender
inequalities persist in research output worldwide. In Brazil, women show a lower proportion in the
higher positions in the academic career, that is, those positions associated with higher income and
higher academic prestige®. A recent study of medical researchers revealed a predominance of male
researchers (61%) and a strong concentration in Brazil's Southeast region (77.25%)*. Conversely,
our study in the field of Nutrition showed a majority of female researchers (67.5%). Similar to the
findings in Medicine, the highest concentration of Nutrition researchers was also observed in the
Southeast region?’.

An important observation from our cross-sectional analysis of CNPq researchers in
Pulmonology is that scientific output is concentrated in a limited number of brazilian states. Six states
contain 100% of researchers, whereas Sdo Paulo and Rio Grande do Sul were responsible for 67.8%
of the CNPq researchers. All researchers were identified only in three brazilian regions: Southeast,
South and Northeast. These findings in the area of Pulmonology have been observed by us in previous
studies, both in Medical Clinic'® and in the area of Neuroscience®®. In Medical Clinic, five states of
the brazilian were responsible for approximately 90% of the researchers, and the state of S&o Paulo
accounted for about 60% of them. Often, the high concentration of researchers in certain brazilian
states and institutions is related to the training Centers and locations that have the oldest and most
consolidated postgraduate programs, as observed in a study of Pediatrics°.

The categories with the highest absolute number of papers published are 2 and 1B. However,
this scenario changes when analyzing the relative numbers of articles per researcher. The average of
Scientific Production was significant mainly in category 1A. We consider that the observed increase

in productivity among Pulmonology researchers is linked to the overall growth of brazilian scientific
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output and reflects the impact of various incentives established by national research agencies?. One
such incentive is the enhancement of postgraduate program evaluations, conducted by the
Coordination for the Improvement of Higher Education Personnel (Coordenacédo de Aperfeicoamento
de Pessoal de Nivel Superior [CAPES]), which prioritizes both the quantity and quality of published
articles in its ranking system.

Another contributing factor is the availability of various scholarship programs, including the
productivity in research scholarship, which fosters healthy competition among researchers, supports
the training of new scientists, and encourages the publication of high-quality articles in reputable
journals. The increase in scientific publications and their qualification in the field of brazilian
pulmonology can be observed in two previous publications?22,

One of the important missions and activities of CNPq researchers is the development of
student in the scientific initiation students, master and PhD. Here we can see an important
participation of the Pulmonology researchers in the education of new researchers. Overall, the
researchers formed 1263 students in total. As a general average, each of the 28 productivity grant
researchers trained 45.1 students, including undergraduate research, master’s, and PhD students.
These important indicators of scientific quality were also observed in the areas of Dentistry, Public
Health and Nursing?!242°,

Among the various metrics used to evaluate scientific performance, the H-index, introduced
by Hirsch? in 2005, aims to capture both the quality and sustainability of a researcher’s output. The
H-index provides a single numerical value that effectively summarizes an author’s research
contributions and their impact. In simple terms, it combines two key dimensions of academic
performance: productivity (the number of publications) and visibility (citations received). The H-
index is designed to be robust, minimizing the influence of excessive publications with few citations
and authors with fewer publications that have high citation impact?’. Thus, H-index evaluates the
consistency and continuity of excellence in publications.

In the present study, the median H-index at this group of 28 researchers was 27. This
considerable value is compatible with the qualified production of the PQ brazilian pulmonology. Due
to its numerous advantages as a bibliometric evaluation tool and the ease of calculation through the
Web of Science database, the H-index has gained broad acceptance. It provides a single value that
effectively summarizes a researcher’s output and its impact®®. We suggest that analyses could be
further refined by incorporating the impact factor of journals as a covariate. Perhaps the correction of
the H-index by the time of scientific activity of the researcher needs to be corrected.

The study’s information was extracted from each researcher's Lattes curriculum vitae (CV),

which constitutes a limitation. These limitations become apparent when analyzing how up to date
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each CV is, since only the researcher can add new information. As a result, it is difficult to determine
whether the reported data may be under- or overestimated. Nevertheless, the Lattes platform remains
a relevant tool for registering academic information and promoting scientific dissemination both
nationally and internationally. Moreover, the study presents limitations due to the absence of

statistical analysis and the lack of temporal assessment, given its cross-sectional design.

Conclusion

The present study reveals that among Brazilian CNPq Research Productivity fellows
identified in the field of Pulmonology, there is a predominance of males. It was also observed that
there is a concentration of researchers in only three geographic regions: Southeast, South and
Northeast and six states of Brazil. In general, this is a group with high scientific productivity and
highlighted H-index. There was also an important involvement of the researchers with the supervision
of scientific initiation, master's and PhD students. Knowledge of scientific production indicators is

essential for the development of public policies and the targeted actions of research funding agencies.
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