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Scientific contribution of the Brazilian
CNPq Research Productivity fellows
in dentistry

Abstract: This study evaluated the scientific contribution of Brazilian
CNPq Research Productivity fellows (PQ) in Dentistry by areas
of activity. This cross-sectional study included 217 active PQ who
were grouped into six groups: (1) Biomaterials, Prosthodontics, and
Restorative Dentistry; (2) Public Health and Epidemiology; (3) Oral
Pathology, Stomatology, and Dental Radiology; (4) Pediatric Dentistry
and Child Health; (5) Dental Clinic (Periodontics, Endodontics,
Orthodontics, Oral Surgery, and Implantology), and (6) Basic Areas
(Histology, Biochemistry, Molecular Biology, Physiology, Microbiology,
Immunology, and Pharmacology). The PQ were predominantly
male (n = 122; 56.2%), received level 2 scholarships (n = 121; 55.8%),
and performed research in the Southeast region of Brazil (n = 160;
73.73%). Regarding supervision of undergraduate, master’s, and PhD
students, both during their entire careers and in the last 5 years, the
highest average was observed for PQs in the field of Public Health and
Epidemiology, the only area with higher average supervision of master’s
than that of undergraduate and PhD students. PQ in Public Health and
Epidemiology had the highest average number of papers published
over their career and in the last 5 years, followed by PQ in Pediatric
Dentistry and Child Health and Dental Clinic. The high productivity
of PQ is demonstrated by modern research performance indicators.
Their scientific publications are indexed in bibliometric databases such
as WoS, Scopus, and SciELO. Addtionally, highlighted among the PQ
was the time since initiation of their scientific careers and master’s and
doctoral candidates trained.

Keywords: Research Personnel; Dentistry.

Introduction

Brazilian scientific production has experienced significant growth
and increased international visibility over the past two decades. This has
influenced the country’s position in the world ranking in the number of
publications in journals indexed in the Scopus database.! However, such
growth indicators require consistent financial investments to guarantee
continuous quantitative and qualitative productivity.?

During the COVID-19 pandemic, the role of science for Brazilian
citizens became even more evident, particularly in the country’s response
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to the enormous pandemic challenges. Despite these
challenges, scientific production in Brazil has been
highlighted, together with that of China, India, South
Korea, Turkey, and Iran.®*

Brazil has two main national science funding
agencies: the Coordination for the Improvement of
Higher Education Personnel (Capes) (www.capes.
gov.org) and the National Council for Scientific and
Technological Development (CNPq) (www.cnpq.
br). Both agencies were established in the 1950s.
CAPES provides financial support and evaluates
student performance in postgraduate courses
(https://sucupira.capes.gov.br/sucupira/), whereas
CNPq is devoted primarily to research funding.
It also offers a research grant called the Research
Productivity fellowship (termed PQ in Brazil).
These researchers are currently classified into three
categories (1, 2, and senior). Category 1 is further
subdivided into four levels: 1A, 1B, 1C, and 1D.
This scholarship implemented in the 1970s is for
researchers with notable scientific contributions in
their respective areas (https://www.gov.br/cnpq/
pt-br/acesso-a-informacao/bolsas-e-auxilios/copy_
of_modalidades).

The CNPq research productivity scholarship
is aimed at Brazilian or foreign researchers
residing in Brazil with recognized scientific and
technological merits. The main objective of this
scholarship is to encourage high-quality scientific and
technological production, in addition to encouraging
the training of qualified students. To be awarded
a PQ scholarship, researchers must go through a
rigorous evaluation of their scientific production,
which includes an analysis of their curriculum vitae,
publications, and mentorship activities, among
other criteria. The CNPq generally holds an annual
call for the research productivity scholarship via
announcements posted on its official website and
through other communication channels. During this
period, researchers interested in competing for the
scholarship must submit their applications, following
the CNPq requirements and criteria.’ In 2023 alone,
3,935 of the 12,258 researchers applied for the CNPq
productivity grant were awarded. In the last five years
(2019-2023), 226 dentistry researchers were awarded
a PQ grant.® In 2023, the applicants and recipients
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were 189 and 42, respectively. Furthermore, Brazil
has 166 Stricto sensu courses in Dentistry, including
100 programs (master’s and PhD).”

Previous studies have highlighted the importance
of PQ performance and contributions in areas such
as Medicine,*"° Dentistry," and Physical Therapy.”
Brazil stands out worldwide in key areas of research,
such as Tropical Medicine, Dentistry, Parasitology,
and more recently, Zika virus and microcephaly.®
Assessing PQ contribution in Dentistry is fundamental
to recognize and value the impact of their research
on the development of new knowledge, generation
of technologies, training of students, and advances
in the area, ensuring recognition and encouragement
of excellence in research. This cross-sectional study
aimed to evaluate the contribution of PQ in Dentistry
by areas of activity.

Methods

This cross-sectional study included 217 active PQ
from different areas of Dentistry (http://memoria2.
cnpq.br/bolsistas-vigentes). The curriculum vitae
of each selected researcher was acquired through
the CNPq Lattes platform (https://lattes.cnpq.br/)
and used to extract the required information for the
study, which was grouped into three sets of variables:
researcher characteristics, scientific publications, and
mentorship duties.

From the profile of each researcher, we collected
information about their sex and geographic region in
which they performed their professional activities,
their scholarship level (14, 1B, 1C, 1D, and 2), and
the H-index. The duration of the PQ level 1A grant is
60 months; levels 1B, C, and Dare of 48 months; and
level 2 is 36 months. The CNPq recently changed the
identification of scholarship levels, removing number
1 from the initial categories (A-D) and replacing
level 2 with E"*. However, for the purpose of this
study, the previous classification was adopted, as it
was the method used during study time and data
base construction.

The PQ were divided into six groups for
comparison: (1) Biomaterials, Prosthesis, and
Restorative Dentistry; (2) Public Health and
Epidemiology; (3) Oral Pathology, Stomatology, and
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Dental Radiology; (4) Pediatric Dentistry and Child
Health; (5) Dental Clinic (Periodontics, Endodontics,
Orthodontics, Oral Surgery, and Implantology); and
(6) Basic Areas (Histology, Biochemistry, Molecular
Biology, Physiology, Microbiology, Immunology, and
Pharmacology). Information on scientific publications
included the number of scientific articles published
throughout the PQ's career (period defined between
the first scientific publication until December 2022) and
in the last five years (2018-2022) and the total number
of citations in the SciELO (https://scielo.org/), Scopus
(https://www.scopus.com/), and Publons (https://
www.webofscience.com) databases. In the dimension
of mentorship, the information obtained was about
scientific initiation of their career and number of
master’s and PhD students trained throughout their
career and in the last five years (2018-2022).

The Statistical Package for the Social Sciences® 26.0
were used to analyze the data. Categorical variables

(sex, fellowship level, and Brazilian region) were
analyzed using relative and absolute frequencies.
For numerical variables, means and 95% confidence
intervals (Cls) were used (average of guidance,
scientific articles, and citations), along with medians,
percentiles, and interquartile range (IQR) minimum
and maximum values, in addition to identifying
outliers using a boxplot (H-index). This study used
public and secondary data and did not require
submission to a Research Ethics Committee for
ethical approval.

Results

Among the 217 PQ, the majority were male
(n=122; 56.22%) and classified as level 2 researchers
(n = 126; 58.06%). The Brazilian region with the
highest prevalence of PQ was the Southeast (73.73%).
The North region did not have any researchers

Table. Characterization of CNPq researchers in dentistry areas (n = 217).

Biomaterials Orel
prosthesis, ' h Piﬁlic d :oofhc:lolgy,
Research areas it res‘r'oroiive epiedimiSIrc])gy Soonn;Oer?Tng
dentistry radiology
n (%) n (%) n (%)

Sex

Female 30 (49.2 3(37.5 14 (41.2)

Male 31 (50.8) 5 (62.5) 20 (58.8)
Level of scholarship

1A 7(11.5) 0 2 (5.9)

1B 3(4.9) 2 (25) 6(17.6)

1C 7 (11.5) 0 3(8.9)

1D 5(8.2) 2 (25) 7 (20.6)

2 39 (63.9) 4 (50) 15 (44.1)

SR 0(0) 0 (0) 1(2.9)
Postdoctoral

Yes 37 (60.7) 7 (87.5 22 (64.7)

No 24 (39.3) 1(12.5) 12 (7)
Brazilian regions

Midwest 1(1.6) 0(0) 2 (5.9)

Northeast 6(9.8) 2 (25) 9 (26.5)

South 11 (18) 0(0) 1(2.9)

Southeast 43 (70.5) 6 (75) 22 (64.7)

Pediatric
dentistry and Dental clinic Basic areas
child health Total
n (%) n (%) n (%)

11 (42.3) 26 (43.3 11 (39.3) 95 (43.8)
15 (57.7) 34 (56.7) 17 (60.7) 122 (56.2)
2(7.7) 9 (15) 1(3.6) 21(9.7)
2(7.7) 6 (10) 5(17.9) 24 (11.1)
3(11.5) 6(10) 5(17.9) 24 (11.1)
5(19.2) 4(6.7) 3(10.7) 26 (12)
14 (53.8) 35 (58.3) 14 (50) 121 (55.8)
0 (0) 0 (0) 0 (0) 1(0.5)
19 (73.1) 33 (55) 24 (85.7) 142 (65.4)
7 (26.9) 27 (45) 4(14.3) 75 (34.6)
2(7.7) 1(1.7) 1 (3.6) 7(3.2)
1(3.8) 4(6.7) 2(7.7) 24 (11.1)
3(11.5) 8(13.3) 3(10.7) 26 (12)
20 (76.9) 47 (78.3) 22 (78.6) 160 (73.7)
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(Table). Regarding the supervision of undergraduate,
master’s, and PhD students in the last five years
(2018-2022), the highest average was observed
among PQ in the field of Public Health and
Epidemiology (Mean = 102.88; 95%Cl: 67.83-137.92),
which was also the only area with a higher average
supervision of master’s students than that of
undergraduate and PhD students. In all other
fields, the pattern showed a higher average for
undergraduate supervision, followed by master’s and
PhDs (Figure 1).

The highest average of career-published papers
was found for PQ in the field of Public Health and
Epidemiology (Mean = 325.13; 95%Cl: 246.79-403.46).
Public Health and Epidemiology was also the area
with the highest average number of publications
in the last 5 years (Mean = 95; 95%Cl: 68.04-120.96),
followed by Pediatric Dentistry and Child Health
and Dental Clinic (Figure 2).

Figure 3 depicts the average number of citations
(with 95%Cls) in databases (SciELO, WoS, and
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Restorative  Epidemiology  and Dental  Child Health
Dentistry Radiology

Scopus). A higher average of citations was observed
in the Web of Science and Scopus, with SciELO
having a lower number. The Basic Areas obtained
the highest average citations in all databases. The
field of Pediatric Dentistry and Child Health had
the second-highest average number of citations in
Scopus, and in the Web of Science, the area that
obtained the second-highest citation average was
Oral Pathology, Stomatology, and Dental Radiology.
In SciELO, the Basic Areas had the highest average,
Pedjiatric Dentistry and Child Health had the lowest,
and all other areas had citation averages close to
200 (Figure 3).

The Basic Areas were also notable concerning
the H-index in Publons (WoS) compared to other
areas, with the highest median of 27 (IQR, 17-29;
range 4-49), followed by the areas of Oral Pathology,
Stomatology, and Dental Radiology, and Pediatric
Dentistry and Child Health, which had medians of
245 (IQR, 20-30; range 10-44) and 24 (IQR, 13-38;
range 4-49), respectively (Figure 4).

B Completed supervision

[ Completed scientific initiation supervision
O Completed master’s degree supervision
B Completed PhD supervision

78

Dental Clinic ~ Basic Areas

Research areas in dentistry of the CNPq researchers

Figure 1. Average career supervision for CNPq researchers in the field of dentistry.
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T Published scientific articles in career

I Published scientific articles in the
last 5 years (2018-2022)

400
325
300
247
239 243
230
201
200
95
100 85 85
70 69
55
0
Biomaterials, Public Health Oral Pathology,  Pediatric Dental Clinic  Basic Areas
Prosthesis and and Stomatology  Dentistry and
Restorative  Epidemiology ~ and Dental  Child Health
Dentistry Radiology

Research areas in dentistry of the CNPq researchers

Figure 2. Average number of published scientific articles throughout the career and in the last 5 years of CNPq researchers in
the field of dentistry.

4.500 T Citations on Scielo
T Citations on Web of Science
4.000 Citations on Scopus
3.500
3.090
3.000
2.899 2.642 2,937
2.795 2.830
2.500 2.555
2.458
2.000 2.164
1718 2.090
1.500
1.453
1.000
414
500 219 227 180 203
94
0
-500
Biomaterials, Public Health Oral Pathology,  Pediatric Dental Clinic  Basic Areas
Prosthesis and and Stomatology  Dentistry and
Restorative  Epidemiology  and Dental  Child Health
Dentistry Radiology

Research areas in dentistry of the PQis

Figure 3. Average citations in databases (Scielo, Web of Science, and Scopus) for CNPq researchers in the field of dentistry.
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Figure 4. Boxplot of the H-index for CNPq researchers in the field of dentistry.

Discussion

The present study focused on evaluating the
contribution of Brazilian CNPq researchers in Dentistry
by area of expertise with regard to several scientific
indicators. As expected, our analysis showed that
overall, this group had high scientific productivity in
several areas of academic activity in Dentistry. From
a quality perspective, it is also noteworthy that most
papers by these researchers published most papers
injournals indexed in prominent databases, such as
SciELO, WoS, and Scopus.

Our analysis showed a predominance of male
researchers (1.28:1), although there are currently more
female than male undergraduate and postgraduate
students in Brazil.’® The predominance of male
researchers in various areas of research is a complex
and multifaceted phenomenon influenced by a
series of historical, social, cultural, and structural
factors.'® In this sense, Lariviere et al.” have presented
a bibliometric analysis confirming that gender
inequalities persist in research output worldwide.
In Brazil, fewer women have academic positions
associated with higher income and higher academic
prestige.’® In a recent study, it was observed that in the

6 Braz. Oral Res. 2024;38:€125

area of Pediatric Dentistry, there was a predominance
of female researchers (66.7%), similar to the areas
of education, physical therapy, and occupational
therapy.>” Studies addressing funding for projects by
the US National Institute of Dental and Craniofacial
Research did not find significant differences between
sexes, reporting parity between the sexes of the first
and last authors.”

The geographical distribution of the analyzed
CNPq researchers analyzed is not homogenous.
One hundred and sixty (73.73%) resided in the
Southeast of Brazil. No researchers were located in
the North region. This grouping is also observed
in other studies that describe the predominance of
scholarship holders, mainly in the states of Sao Paulo
and Minas Gerais,”?* and the same pattern occurs in
other research areas.’* Some indicators may help
explain this predominance in the Southeast region.
Of the 70 higher educational institutions offering
postgraduate programs in Dentistry in Brazil, 31
(44.28%) are in the Southeast. Of the 167 master’s
and PhD programs, most are concentrated in the
Southeast, and all postgraduate programs with
excellent grades (6 and 7) are in this region (https://
sucupira.capes.gov.br/sucupira/public/consultas/
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coleta/programa/quantitativos/quantitativoles.jsf
?areaAvaliacao=18&areaConhecimento=40200000).

Another important indicator in our analysis
was the scientific production of this group of CNPq
researchers, both throughout their careers and
over the last five years. The publications of papers
throughout their careers ranged from 201 (Basic
Areas) to 325 (Public Health and Epidemiology),
with a significant increase in publications in the
last five years in all six areas. However, in the
last five years, the area with the highest average
number of publications was Public Health and
Epidemiology. This increase in scientific production
has also been observed in other areas such as
Public Health and Chemistry.**?* We believe that
this quantitative increase in the productivity of
researchers in dentistry is also correlated with the
general increase in Brazilian scientific production and
reflects the various incentive mechanisms that have
been implemented by Brazilian research agencies.”
Among them is the improvement of the system
for the evaluation of postgraduate programs. The
Brazilian institution responsible for this evaluation
is the CAPES, which prioritizes the number and
quality of published articles when ranking Brazilian
postgraduate programs. Another mechanism is
the diverse modality of scholarships, including
productivity in research scholarships, which
promotes competition among peers, encouraging both
the training of new researchers and the publication
of scientific articles in renowned journals.

One dimension of CNPq researchers is participation
in mentorship. In the present study, an important
average of undergraduate, master’s degree, and
PhD student training was observed throughout the
researchers’ careers and in the assessed five-year
period. These results are similar to those of other
studies from different areas involving scientific
production and student training.?®* The PQ also
advised 6,641 undergraduate students conducting
research (median of 28; range: 0-122), 4,373 master’s
students (median of 18; range: 4-171), and 3,061 PhD
students (median of 11; range: 1-55). Regarding
the quantity of undergraduate, master’s, and PhD
students supervised by the PQ in the last five years,
the highest average was observed in the field of Public

Health and Epidemiology, being the only area with
a higher average of PQ supervising master’s than
undergraduate and PhD students.

Collectively, our analyses reveal that this group
exhibits high scientific productivity. Notably, from
a quality standpoint, a significant portion of the
papers authored by these researchers were published
in journals indexed in reputable databases, such as
Web of Science and Scopus, with SciELO having the
lowest number of citations. The Basic Areas had the
highest average number of citations in all databases.
The field of Pediatric Dentistry and Child Health
had the second-highest average number of citations
in Scopus, and in the Web of Science, the area that
had the second-highest citation average was Oral
Pathology, Stomatology, and Dental Radiology.

Among several indicators for the assessment of
the research performance of scientists, the H-index,
proposed by Hirsch,* is intended to simultaneously
measure the quality and sustainability of scientific
output. The H-index is a single number that
summarizes an author’s research output and its
impact. The index is based on the scientists” most-
cited papers and the number of citations that they
have received in publications by other scientists.*>*
The H-index brings together the two dimensions
of academic performance in one measure. These
dimensions are productivity (number of publications)
and visibility (number of citations). The H-index is
insensitive to excessive productivity of publications
receiving few or no citations and to authors having
published comparatively few articles but receiving
good visibility through numerous citations.* In the
present study, in general, the six groups of researchers
analyzed showed a significant H-index, reflecting
the quality of the scientific publications and their
visibility. The three areas with the highest H-indices
were Basic Areas (27; IQR, 17-29; range 4-49), Oral
Pathology, Stomatology, and Dental Radiology (24.5;
IOR, 20-30; range 10-44) and Pediatric Dentistry and
Child Health (24; IQR, 13-38; range 4-49).

Several methodological considerations should
be considered when evaluating the findings of
this study. We believe that future studies can be
improved by including the impact factor of journals
as a covariate in the analysis. Another possible
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limitation of this study was the inclusion of several
subfields of Dentistry in our analysis. Usually,
research performance indicators, such as impact
factors, exhibit significant variation according to
the subject field.* In general, fundamental and basic
subject areas have higher average impact factors than
specialized or applied ones. Perhaps a correction of
the H-index for the duration of researcher’s scientific
activity needs to be applied.

Although the present study was conducted on the
217 PQ of the CNPgq, it is important to highlight that
this number is well below the density and impact
of Brazilian dental research in the international
scenario.'"®36%” The country has 166 Stricto sensu
courses in various areas of Dentistry,” in addition
to a significant representation of dental research
in events such as the Brazilian Society of Dental
Research (https://www.sbpqo.org.br/). Although we
were unable to specify the total number of Brazilian
researchers in Dentistry, the advances and highlights
of the PQ scholars are noticeable and influential 3¢

In light of our findings, we believe that the CNPq
ranking system based mainly on journal impact
factors is insufficient for distinguishing researchers

References

with outstanding scientific production. Further
studies addressing this issue may contribute to a
more judicious distribution of resources among
competing researchers.

Conclusion

Our findings show that Research Productivity
fellows in Dentistry who are recipients of CNPq
productivity scholarships are a group with high
scientific productivity, as ascertained by modern
indicators of research performance. The data produced
in this study contribute substantially to the dental
field, boosting the advancement of scientific knowledge
and highlighting the importance of the Brazilian
dentistry area in the research scenario. However, a
comparison with similar groups in other countries is
difficult owing to the scarcity of studies in this field.
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