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Evolution of scientific
productivity in dentistry: tracking
postgraduate publications at a
Peruvian university
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Roberto A. León-Manco

Facultad de Estomatología, Universidad Peruana Cayetano Heredia, Lima, Peru
Introduction: Scientific production indicators help universities quantitatively and
qualitatively assess postgraduate students’ publications and contribute to the
optimization of research processes. This study aimed to determine the frequency
of publication in scientific journals of the documents submitted by postgraduate
dentistry students to obtain a second professional specialty title and master’s and
doctoral degrees at a private Peruvian university over seven years.
Materials and methods: A cross-sectional study was conducted, considering the
population and the records of documents submitted to obtain the second
professional specialty title and the master’s and doctoral degrees in dentistry
at a private Peruvian university, published in its institutional repository from
2017 to 2023. The primary outcome was publication in scientific journals, and
the covariates were the year of formal submission of the document,
postgraduate level, modality of document preparation, area of dentistry
specialty according to the American Dental Association, year of publication,
international indexing, impact factor (IF), and quartile. A descriptive analysis
was performed to obtain absolute and relative frequencies.
Results: Between 2017 and 2023, out of 322 documents submitted to receive
the second professional specialty title and the master’s and doctoral degrees
published in the institutional repository, 72 were published in scientific
journals. Of these, 81.94% (n= 59) were published in an internationally indexed
scientific journal, with 13.56% (n= 8) published in a journal with an IF≥2 and
10.18% (n= 6) in a Q1 category journal.
Discussion: In low-income countries, the nexus between education and
scientific output is multifaceted. While education serves as a critical catalyst,
numerous challenges constrain the expansion of research. These nations
contribute a mere 2% of global scientific production, despite confronting
significant public health issues, underscoring a notable discrepancy between
educational attainment and research productivity. The disparities in scientific
output across universities in Latin America, Asia, and Europe are shaped by a
confluence of cultural and economic determinants. In conclusion, 22.36% of
the documents submitted to obtain the second professional specialty title and
the master’s and doctoral degrees by postgraduate dentistry students at a
private Peruvian university over seven years were published in scientific journals.
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1 Introduction

In today’s society, science and technology hold significant

relevance, underscoring the need for young researchers to

generate and share knowledge through publications (1). Scientific

journals are essential for this dissemination, and the lack of

publication weakens the connection between researchers and the

scientific community, hindering the application and expansion of

new knowledge in health. In dentistry, publications are crucial

due to the rapid evolution of techniques and treatments and

their impact on public health, demonstrating students’ ability to

communicate new knowledge (2). According to the American

Dental Association (ADA), a specialty in dentistry is a discipline

with a unique and well-defined focus based on advanced

knowledge and formal skills, intending to protect patients and

improve the quality of oral health care through postgraduate

training (3). Similarly, master’s programs in health sciences

provide comprehensive professional development, focusing on

technical-scientific training and the ability for independent

research (4). Doctoral programs in health sciences include data

management, literature critique, real-world problem-solving,

communication skills development, and active participation in

research (5, 6). In dentistry, these programs aim to develop

critical and autonomous research competencies, preparing future

educators to foster research in oral and maxillofacial health (4).

Writing and publishing a research paper in graduate school

encourages inquiry and exposes students to various research

techniques. These works should be disseminated within the

scientific community through publications in peer-reviewed

journals, indicating their scientific value and acceptance (7).

Publishing in scientific journals enhances students’ professional

quality and personal satisfaction, establishing them as experts

and contributing to dental knowledge (8). Scientific publication is

both an academic requirement and a professional opportunity for

graduate students. However, the frequency and quality of these

publications depend on institutional support, available resources,

and the research culture of the institution (9). Measuring

patterns in written scientific communication evaluates variables

such as the number of publications and citations of authors,

research groups, or institutions (10). In health sciences, especially

dentistry, various methods are used to quantify scientific

production, including impact factor, quartile, and the H-index

(10, 11). These indicators have shown a gradual increase in

scientific output in health in recent years, standing out as an

essential factor for universities (12). Globally, dentistry has

experienced notable growth in scientific production, with an

increase observed between 1986 and 2008 in Web of Science and

between 2009 and 2014 in PubMed, although with a reversal

between 2014 and 2019 (11, 13). Dentistry faces low scientific

production in Latin America in universities due to a deficient

research culture (14). In Peru, scientific production in dentistry

increased between 2014 and 2019 in Scopus, but with limited

contributions from students, more so in private universities (15).

Evaluating scientific production using specific techniques and

indicators is crucial, as it facilitates the implementation of

strategies to improve and plan programs that promote research,
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allocate funds efficiently, and optimize resources for the benefit of

the scientific community (9, 15). These indicators help universities

quantitatively and qualitatively assess postgraduate students’

publications, contributing to stimulating or modifying research

processes within faculties (9). Thus, this study aimed to determine

the frequency of publication in scientific journals of the

documents submitted by postgraduate dentistry students to obtain

the second professional specialty title and the master’s and

doctoral degrees at a private Peruvian university over seven years.
2 Materials and methods

The present study adopted a cross-sectional design, covering all

records of documents submitted to obtain the second professional

specialty title and the master’s and doctoral degrees in the

programs offered by the Faculty of Stomatology at the

Universidad Peruana Cayetano Heredia (UPCH) in Lima, Peru,

published in the institutional repository between 2017 and 2023.

The entire population was analyzed, and no records were

excluded, as all documents contained the complete information

required to determine their publication status in a scientific journal.

In this study, the primary outcome was publication in scientific

journals. The covariates included the year of formal submission of

the document, the postgraduate level, the modality of document

preparation, the area of dental specialty according to the

American Dental Association (ADA), the year of publication,

international indexing, impact factor, and quartile.

The publication in scientific journals was qualitatively categorized

as “No” if the document was not published in a scientific journal and

“Yes” if it was published. The postgraduate level, another qualitative

variable, was classified into “Second Professional Specialty,”

“Master’s,” and “Doctorate.” The modality of document preparation

was divided into “Individual” for documents prepared by a single

student and “Collective” for those prepared by two or more

students. The area of dental specialty, according to the ADA, was

classified into nine categories: “Oral and Maxillofacial Surgery,”

“Endodontics,” “Pediatric Dentistry,” “Orthodontics and Dentofacial

Orthopedics,” “Oral and Maxillofacial Pathology,” “Periodontics,”

“Prosthodontics and Restorative Dentistry,” “Oral and Maxillofacial

Radiology,” and “Dental Public Health,” specialties recognized by

the National Commission on Recognition of Dental Specialties and

Certifying Boards (NCRDSCB) according to ADA requirements (16).

International indexing, as a qualitative variable, was classified

into two categories: “No” if the document was published in a

journal not indexed in Scopus, Web of Science, or SciELO, and

“Yes” if the publication was made in a journal indexed in any of

these databases. The journal’s impact factor (IF), representing the

average number of citations received per article published in that

journal over the previous two years (17), was categorized into

“IF < 2” for journals with an impact factor less than 2 and “IF≥ 2”

for those with an impact factor of 2 or higher. The quartile,

another qualitative variable, is used to measure the relevance of a

journal within its field based on the distribution of impact factors,

journals are ranked into quartiles by dividing them into four equal

groups according to their impact factor within a specific subject
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area; the top 25% of journals are classified as “Q1”, the next 25% as

“Q2” (25th to 50th percentiles), followed by “Q3” (50th to 75th

percentiles), and the bottom 25% as “Q4”, if a journal did not

have a recorded impact factor, it was categorized as “Not

recorded”, this classification was derived from sources like the

Journal Citation Reports (JCR) and Scimago Journal Rank (SJR).

The data on the year of submission, postgraduate level,

preparation modality, and area of specialty according to the

ADA were collected from the institutional repository of UPCH, a

digital portal managed by the University Directorate for the

Promotion and Management of Research, Science, and

Technology. Information on publication in scientific journals,

year of publication, international indexing, impact factor, and

quartile was obtained from various databases and search engines

(Scopus, Web of Science, SciELO, PubMed, and Google Scholar)

through a systematized search conducted by the researchers. A

document was considered published if the authors, title, and

abstract matched the information of the article found.

The statistical software STATA v. 18.0 was used to perform the

descriptive analysis of the variables and obtain absolute and

relative frequencies. Additionally, Microsoft Excel was used to

organize and present the results in tables and figures. The

University Directorate of Regulatory Affairs for Research approved

the study protocol at UPCH (ethical file CAR-DUARI-213-23,

approved on August 2, 2023).
3 Results

Between 2017 and 2023, 322 documents were published in the

institutional repository of UPCH to obtain the second professional

specialty title and the master’s and doctoral degrees in the

programs offered by the Faculty of Stomatology. Of these,

22.36% (n = 72) were subsequently published in a scientific

journal. Analyzing the year of formal submission of the

documents, the highest number of publications originated from

documents submitted in 2018 (n = 16), representing 31.37% of

the documents submitted that year. In contrast, the lowest

number of publications came from documents submitted in 2023

(n = 2), corresponding to 3.08% of the documents for that year.

Regarding the postgraduate level, students in second professional

specialty programs generated the highest number of publications

(n = 58), representing 28.02% of their documents. Doctoral

students had the lowest number of publications (n = 5),

equivalent to 35.71% of their documents. Concerning the

modality of preparation, most of the documents published in

scientific journals were individually prepared (n = 56),

representing 20.66% of the individual documents. Collectively

prepared and published documents totaled 16, representing

31.37% of the collaborative documents. Finally, considering the

area of dental specialty according to the ADA, it was found that

most published documents addressed topics in Oral and

Maxillofacial Radiology (n = 21), representing 30.43% of the

documents in this specialty. In contrast, the lowest number of

publications was recorded in the areas of Oral and Maxillofacial

Surgery (n = 1) and Oral and Maxillofacial Pathology (n = 1),
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corresponding to 8.33% and 14.29% of their respective

documents (Table 1).

When graphing the distribution of all the documents (n = 72)

for obtaining the second professional specialty title and the

master’s and doctoral degrees that were published in a scientific

journal, categorized by the area of dental specialty as defined by

the ADA, it was observed that Oral and Maxillofacial Radiology

was the most addressed area, with 29.17% (n = 21) of the

published documents. In contrast, the least addressed areas were

Oral and Maxillofacial Surgery and Oral and Maxillofacial

Pathology, each representing 1.39% (n = 1) of the published

documents (Figure 1).

Between 2017 and 2024, 72 documents for obtaining the

second professional specialty title and the master’s and doctoral

degrees were published in various scientific journals. Of these,

81.94% (n = 59) were published in internationally indexed

scientific journals in Scopus, Web of Science, or SciELO

databases. Regarding the year of formal submission, the hihest

number of documents published in internationally indexed

journals were submitted in 2018 (n = 14), representing 87.50% of

the documents submitted that year. The lowest number was

submitted in 2023 (n = 2), corresponding to 100% of the

documents submitted that year. Regarding the postgraduate level,

students in second professional specialty programs authored

most of the documents published in internationally indexed

journals (n = 45), representing 77.59% of their publications.

Doctoral students published 5 documents in internationally

indexed journals, representing 100% of their publications.

Concerning the modality of preparation, most of the documents

published in internationally indexed journals were prepared

individually (n = 49), representing 87.50% of individual

publications. In comparison, collectively prepared and published

documents in internationally indexed journals totaled 10,

representing 62.50% of collective publications. Considering the

area of dental specialty according to the ADA, most of the

documents published in internationally indexed journals

addressed topics in Oral and Maxillofacial Radiology (n = 17),

representing 80.95% of the publications in this area. Additionally,

100% of the documents in the areas of Oral and Maxillofacial

Surgery (n = 1), Orthodontics and Dentofacial Orthopedics

(n = 8), Oral and Maxillofacial Pathology (n = 1), Periodontics

(n = 3), and Dental Public Health (n = 8) were published in

internationally indexed scientific journals (Table 2).

Regarding the impact factor (IF) and considering exclusively

the documents for obtaining the second professional specialty

title and the master’s and doctoral degrees published in an

internationally indexed scientific journal (n = 59), 86.44% (n = 51)

were published in journals with an IF < 2. In comparison, 13.56%

(n = 8) were published in journals with an IF≥ 2. Analyzing the

year of formal submission, the highest number of formally

submitted documents in 2021 were published in journals with an

IF≥ 2 (n = 3), representing 23.08% of the papers from that year

published in an internationally indexed journal. Regarding the

postgraduate level, students in second professional specialty

programs authored most of the documents published in journals

with an IF≥ 2 (n = 4), representing 8.89% of their publications in
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TABLE 1 Evolution of scientific productivity in dentistry: tracking postgraduate publications at a Peruvian university, 2017–2023.

Variables n % Publication in
scientific journals

Year of publication

No Yes 2017 2018 2019 2020 2021 2022 2023 2024

n % n % n % n % n % n % n % n % n % n %
Total 322 100.00 250 77.64 72 22.36 3 4.17 2 2.78 9 12.50 15 20.83 14 19.44 17 23.61 10 13.89 2 2.78

Year of formal document submission
2017 38 11.80 29 76.32 9 23.68 2 22.22 1 11.11 1 11.11 1 11.11 1 11.11 2 22.22 1 11.11 0 0.00

2018 51 15.84 35 68.63 16 31.37 0 0.00 1 6.25 6 37.50 6 37.50 3 18.75 0 0.00 0 0.00 0 0.00

2019 50 15.53 38 76.00 12 24.00 1 8.33 0 0.00 2 16.67 5 41.67 3 25.00 0 0.00 1 8.33 0 0.00

2020 48 14.90 37 77.08 11 22.92 0 0.00 0 0.00 0 0.00 3 27.27 4 36.37 3 27.27 1 9.09 0 0.00

2021 40 12.42 25 62.50 15 37.50 0 0.00 0 0.00 0 0.00 0 0.00 2 13.33 10 66.67 3 20.00 0 0.00

2022 30 9.32 23 76.67 7 23.33 0 0.00 0 0.00 0 0.00 0 0.00 1 14.29 2 28.57 4 57.14 0 0.00

2023 65 20.19 63 96.92 2 3.08 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 100.00

Postgraduate level
Second professional speciality 207 64.28 149 71.98 58 28.02 3 5.17 2 3.45 8 13.79 14 24.14 9 15.52 12 20.69 8 13.79 2 3.45

Master’s 101 31.37 92 91.09 9 8.91 0 0.00 0 0.00 1 11.11 1 11.11 4 44.45 2 22.22 1 11.11 0 0.00

Doctorate 14 4.35 9 64.29 5 35.71 0 0.00 0 0.00 0 0.00 0 0.00 1 20.00 3 60.00 1 20.00 0 0.00

Modality of document preparation
Individual 271 84.16 215 79.34 56 20.66 3 5.36 1 1.79 7 12.50 11 19.64 12 21.43 13 23.21 7 12.50 2 3.57

Collective 51 15.84 35 68.63 16 31.37 0 0.00 1 6.25 2 12.50 4 25.00 2 12.50 4 25.00 3 18.75 0 0.00

Area of dental specialty according to the ADA
Oral and maxillofacial surgery 12 3.73 11 91.67 1 8.33 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 100.00 0 0.00 0 0.00

Endodontics 27 8.39 22 81.48 5 18.52 0 0.00 0 0.00 1 20.00 0 0.00 2 40.00 0 0.00 1 20.00 1 20.00

Pediatric dentistry 26 8.07 16 61.54 10 38.46 0 0.00 1 10.00 0 0.00 3 30.00 2 20.00 2 20.00 2 20.00 0 0.00

Orthodontics and dentofacial orthopedics 46 14.29 38 82.61 8 17.39 0 0.00 0 0.00 0 0.00 2 25.00 3 37.50 2 25.00 1 12.50 0 0.00

Oral and maxillofacial pathology 7 2.17 6 85.71 1 14.29 0 0.00 0 0.00 0 0.00 0 0.00 1 100.00 0 0.00 0 0.00 0 0.00

Periodontics 24 7.45 21 87.50 3 12.50 1 33.33 0 0.00 0 0.00 0 0.00 0 0.00 2 66.67 0 0.00 0 0.00

Prosthodontics and restorative dentistry 61 18.94 46 75.41 15 24.59 1 6.67 1 6.67 3 20.00 4 26.66 1 6.67 4 26.66 1 6.67 0 0.00

Oral and maxillofacial radiology 69 21.43 48 69.57 21 30.43 1 4.75 0 0.00 5 23.81 5 23.81 3 14.29 4 19.05 3 14.29 0 0.00

Dental public health 50 15.53 42 84.00 8 16.00 0 0.00 0 0.00 0 0.00 1 12.50 2 25.00 2 25.00 2 25.00 1 12.50

n, absolute frequency; %, relative frequency.
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FIGURE 1

Evolution of scientific productivity in dentistry by area of dental specialty according to the ADA: tracking postgraduate publications at a Peruvian
university, 2017–2023.
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internationally indexed journals. Regarding the modality of

preparation, most of the documents with an IF≥ 2 were

individually prepared (n = 7), representing 14.29% of individual

publications in internationally indexed journals. Considering the

area of dental specialty according to the ADA, the highest

number of documents published in journals with an IF≥ 2

focused on Orthodontics and Dentofacial Orthopedics (n = 3),

representing 37.50% of the publications in this area in

internationally indexed journals (Table 2).

When evaluating the quartile, it was found that of the total

documents for obtaining the second professional specialty title

and the master’s and doctoral degrees published in

internationally indexed scientific journals (n = 59), 66.10%

(n = 39) were published in journals not ranked according to the

impact factor value. The remaining percentage was distributed

among journals in Q4 with 8.47% (n = 5), Q3 with 6.78% (n = 4),

Q2 with 8.47% (n = 5), and Q1 with 10.18% (n = 6). Concerning

the year of formal submission, the highest number of documents

published in Q1 journals were submitted in 2021 (n = 2),

representing 15.38% of the papers submitted that year and

published in an internationally indexed journal. Considering the

postgraduate level, students in second professional specialty

programs authored the highest number of documents published

in Q1 journals (n = 3), representing 6.67% of their publications

in internationally indexed journals. Regarding the modality of

preparation, most of the documents published in Q1 journals

were individually prepared (n = 5), representing 10.20% of

individual publications in internationally indexed journals.

Concerning the area of dental specialty, according to the ADA,

the highest number of documents published in Q1 journals
Frontiers in Oral Health 05
addressed topics in Orthodontics and Dentofacial Orthopedics

(n = 2), representing 25.00% of the publications in this area in

internationally indexed journals (Table 2).
4 Discussion

The relationship between regional scientific output and the

geographical location of research institutions is inherently

complex and primarily shaped by factors such as economic

development, institutional longevity, and regional demand for

research. Nations with higher per capita income generally

produce a greater volume of citable publications, a consequence

of more substantial investments in research and development

(18). Additionally, the age of universities plays a pivotal role in

scientific output; older institutions tend to have higher

publication rates, indicating that established academic settings

promote increased research productivity (19). Interregional

accessibility, often facilitated through inter-institutional

agreements, fosters the exchange of knowledge, with smaller

regions particularly benefiting from these collaborations (20). A

further consideration is the regional demand for scientific

inquiry, which shapes research output in a manner contingent

on the specific industrial landscape (21).

In low-income countries, the nexus between education and

scientific output is equally multifaceted. While education serves

as a critical catalyst, numerous challenges constrain the

expansion of research. These nations contribute a mere 2% of

global scientific production, despite confronting significant public

health issues, underscoring a notable discrepancy between
frontiersin.org
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TABLE 2 Evolution of scientific productivity in dentistry: tracking postgraduate publications at a Peruvian university (2017–2023), according to international indexing.

Variables n % International indexing Impact factor (IF) Quartile

No Yes IF<2 IF≥2 Not
recorded

Q1 Q2 Q3 Q4

n % n % n % n % n % n % n % n % n %
Total 72 100.00 13 18.06 59 81.94 51 86.44 8 13.56 39 66.10 6 10.18 5 8.47 4 6.78 5 8.47

Year of formal document submission
2017 9 12.50 0 0.00 9 100.00 8 88.89 1 11.11 6 66.67 1 11.11 1 11.11 0 0.00 1 11.11

2018 16 22.22 2 12.50 14 87.50 13 92.86 1 7.14 9 64.28 0 0.00 2 14.29 2 14.29 1 7.14

2019 12 16.67 4 33.33 8 66.67 7 87.50 1 12.50 6 75.00 1 12.50 0 0.00 1 12.50 0 0.00

2020 11 15.28 3 27.27 8 72.73 7 87.50 1 12.50 5 62.50 1 12.50 0 0.00 0 0.00 2 25.00

2021 15 20.83 2 13.33 13 86.67 10 76.92 3 23.08 8 61.55 2 15.38 2 15.38 0 0.00 1 7.69

2022 7 9.72 2 28.57 5 71.43 4 80.00 1 20.00 3 60.00 1 20.00 0 0.00 1 20.00 0 0.00

2023 2 2.78 0 0.00 2 100.00 2 100.00 0 0.00 2 100.00 0 0.00 0 0.00 0 0.00 0 0.00

Postgraduate level
Second professional speciality 58 80.56 13 22.41 45 77.59 41 91.11 4 8.89 35 77.77 3 6.67 1 2.22 3 6.67 3 6.67

Master’s 9 12.50 0 0.00 9 100.00 8 88.89 1 11.11 3 33.33 1 11.11 3 33.33 1 11.11 1 11.11

Doctorate 5 6.94 0 0.00 5 100.00 2 40.00 3 60.00 1 20.00 2 40.00 1 20.00 0 0.00 1 20.00

Modality of document preparation
Individual 56 77.78 7 12.50 49 87.50 42 85.71 7 14.29 30 61.23 5 10.20 5 10.20 4 8.17 5 10.20

Collective 16 22.22 6 37.50 10 62.50 9 90.00 1 10.00 9 90.00 1 10.00 0 0.00 0 0.00 0 0.00

Area of dental specialty according to the ADA
Oral and maxillofacial surgery 1 1.39 0 0.00 1 100.00 1 100.00 0 0.00 1 100.00 0 0.00 0 0.00 0 0.00 0 0.00

Endodontics 5 6.94 1 20.00 4 80.00 4 100.00 0 0.00 2 50.00 0 0.00 0 0.00 1 25.00 1 25.00

Pediatric dentistry 10 13.89 7 70.00 3 30.00 2 66.67 1 33.33 1 33.33 1 33.33 1 33.33 0 0.00 0 0.00

Orthodontics and dentofacial orthopedics 8 11.11 0 0.00 8 100.00 5 62.50 3 37.50 3 37.50 2 25.00 1 12.50 1 12.50 1 12.50

Oral and maxillofacial pathology 1 1.39 0 0.00 1 100.00 0 0.00 1 100.00 0 0.00 1 100.00 0 0.00 0 0.00 0 0.00

Periodontics 3 4.17 0 0.00 3 100.00 1 33.33 2 66.67 1 33.33 1 33.33 1 33.33 0 0.00 0 0.00

Prosthodontics and restorative dentistry 15 20.83 1 6.67 14 93.33 13 92.86 1 7.14 12 85.72 1 7.14 0 0.00 0 0.00 1 7.14

Oral and maxillofacial radiology 21 29.17 4 19.05 17 80.95 17 100.00 0 0.00 15 88.24 0 0.00 1 5.88 1 5.88 0 0.00

Dental public health 8 11.11 0 0.00 8 100.00 8 100.00 0 0.00 4 50.00 0 0.00 1 12.50 1 12.50 2 25.00

n, absolute frequency; %, relative frequency.
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educational attainment and research productivity (22). The

disparities in scientific output across universities in Latin

America, Asia, and Europe are shaped by a confluence of

cultural and economic determinants. Although financial

resources are indispensable, cultural perceptions of science play

an equally crucial role in shaping scientific productivity.

European universities, benefitting from more robust funding,

exhibit higher publication and citation rates (23). Conversely,

Latin American institutions face acute financial limitations that

curtail their research capabilities (24). Researchers in the region

frequently operate with inadequate facilities and restricted access

to essential resources, impeding the advancement of high-caliber

research (25). Moreover, in many Latin American countries,

science is not regarded as a pivotal driver of economic

development, resulting in minimal governmental support and

limited public interest in scientific endeavors (24). Nonetheless,

researchers trained abroad—particularly in Europe and North

America—often demonstrate elevated levels of productivity,

suggesting that exposure to diverse academic cultures fosters

enhanced scientific output (26).

The discussion on scientific production in dentistry reveals a

complex interplay of factors influencing research quality and

impact globally. Bibliometric indicators, such as impact factor

and quartiles, play a crucial role in evaluating and ranking

institutions and countries in dental research (27). However, it is

essential to acknowledge the limitations of these indicators, such

as the minimal differentiation between quartile boundaries,

which calls into question their effectiveness as a sole measure of

quality (28). In the international context, universities such as

Sichuan University and the University of Zurich stand out for

their high production of highly cited articles and quality

systematic reviews (29, 30). These institutions benefit from robust

international collaborations and a focus on high-demand areas

such as implantology and periodontics. In contrast, this study’s

results from a Peruvian university depict a different reality, with

lower publication rates and less presence in high-impact journals.

This disparity reflects the challenges faced by institutions in

developing countries, including limitations in research

infrastructure and funding. Globally, while countries like the

United States and China lead scientific production in dentistry

(30), Latin America, including Peru, shows lower citation metrics

(31). This gap underscores the need for specific strategies to

improve the quality and visibility of dental research in

developing regions. Despite these challenges, the growing global

attention to dental research offers opportunities to enhance

publication practices and the quality of dental education. In this

context, the findings on scientific production at a Peruvian

university not only provide a baseline for future improvements

but also highlight the importance of considering both local and

global factors that influence productivity and impact of dental

research in resource-limited settings.

The intensifying global competition in university rankings has

heightened the pressure on scientific output within postgraduate

programs (32). The results of this study reveal a modest increase

in the number of scientific publications produced by

postgraduate dental students at a private Peruvian university over
Frontiers in Oral Health 07
the past seven years. Nevertheless, the proportion of papers

published in internationally indexed journals remains low

compared to the total submissions for second professional

specialty titles and master’s and doctoral degrees. This issue

underscores a shortfall in initiatives to foster research,

consequently impeding students’ capacity to critically address

dental challenges (33). When these findings are contrasted with

prior studies, a comparable pattern emerges across other

international contexts. For instance, Obuku et al. reported

limited scientific productivity among master’s and doctoral

students in health sciences across low- and middle-income

countries in Asia, Africa, and South America (34). Likewise,

Nour-Eldein et al. observed that only 21.60% of master’s and

doctoral theses in general and family medicine at Suez Canal

University, Egypt, were published in scientific journals, with

international publication rates of 71.4% and 40%, respectively, a

trend that contrasts with the results of the present study (7).

Despite the rise in academic output in Peru, the rate of

publication remains notably low. Mamani-Benito et al. reported

that only five master’s theses in health sciences were published

in scientific journals between 2010 and 2019, the majority

of which were not indexed internationally (8). Similarly,

Fernández-Giusti et al. documented an increase in doctoral thesis

defenses in health sciences between 2014 and 2019; however,

by the conclusion of their study, only three theses had

progressed towards publication in scientific journals (35). It is

well established that higher levels of education contribute to

enhanced scientific productivity, particularly in low-income

regions. In Southeast Asia, master’s and doctoral programs

have bolstered research capacities, resulting in increased scientific

output. Furthermore, the establishment of inter-institutional

collaborations has significantly enhanced both publication and

citation rates within the field of dentistry (36). In Latin America,

countries such as Brazil, which offer greater access to

postgraduate education in dentistry, yield more substantial

scientific contributions. Although citation rates in the region are

relatively lower, the quality of research remains comparable to

that of higher-income regions, emphasizing the critical role of

educational attainment (31).

Dental research varies considerably across specialties. The

findings of this study reveal a marked trend of research in oral

and maxillofacial radiology among postgraduate students at a

Peruvian dental school. In contrast, the most researched areas in

Latin America include dental public health, pediatric dentistry,

and oral pathology, focusing on community health and disease

management (37). A probable explanation for the discrepancies

observed in the areas of dentistry that are more frequently

researched could be attributed to several institutional and

contextual factors (38). First, the availability of specialized faculty

and research mentors in specific areas likely influences the choice

of research topics by postgraduate students (39). For instance,

the greater focus on Oral and Maxillofacial Radiology in this

study may reflect stronger institutional expertise, better access to

technology, and more structured academic programs in this field.

On the other hand, areas such as Oral and Maxillofacial Surgery

and Oral Pathology, which had fewer published studies, may lack
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sufficient institutional support, access to specialized equipment,

or funding, making them less attractive or feasible for students

to pursue (40). Additionally, the relevance of certain research

areas to local public health needs or priorities could also

influence these trends, as areas more aligned with pressing

regional health issues might receive more attention from

students and faculty (41).

Moreover, the institutional research agenda and the availability

of external grants or funding opportunities in specific fields can

further skew research focus towards more well-supported areas.

Addressing these discrepancies may require a more balanced

allocation of resources and mentorship across all dental

specialties, fostering a more diverse range of research topics

within postgraduate programs. The results suggest the need for

more effective university policies to encourage students to

publish their research. Strategies such as mentorship programs,

scientific writing workshops, and access to dedicated research

funding could significantly improve scientific productivity. These

initiatives would address the limited access to high-impact

journals and the persistent language barriers, which remain

significant challenges in integrating Latin American research into

the global scientific community (15, 31, 42).

The principal limitation of this study lies in its focus on a single

private Peruvian university. Moreover, the analysis was exclusively

descriptive, which offers an overview rather than a comprehensive

assessment of publication quality and impact and, in turn,

constrains the ability to compare results with other studies due to

the limited availability of similar research in dentistry. Likewise, not

directly contacting postgraduate students to confirm publication

status is a potential limitation of the study’s methodology. While

direct contact could have provided additional insights, it might also

have introduced recall bias or inconsistencies in reporting.

Nonetheless, the approach used may have resulted in some

underreporting if publications appeared in journals not captured by

the databases consulted. Future research could benefit from more

sophisticated analytical methods to provide a more accurate

understanding of publication quality and impact. A mixed-method

approach, combining database searches with student surveys or

interviews, could provide a more comprehensive view of publication

outcomes and capture any publications that may have been missed.

Additionally, it would be important to investigate the factors

influencing scientific publication in dental postgraduate programs at

additional national universities or expand the scope to include

regional and global studies.

In conclusion, the description of publication rates among

postgraduate dentistry students at a private Peruvian university

reveals both challenges and opportunities in the landscape of

dental research in developing countries. While the overall

publication rate of 22.36% indicates room for growth, it also

represents a significant first step in fostering a culture of

scientific inquiry and dissemination within this academic setting.

The presence of publications in high-impact journals, with an

impact factor of 2 or higher and classified as Q1 or Q2, albeit

limited, demonstrates the potential for meaningful contributions

to global dental knowledge from emerging research

environments. These findings underscore the need for targeted
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interventions to enhance research capacity, improve writing skills,

and facilitate international collaborations.

The observed publication patterns highlight the complex interplay

between educational attainment and research productivity in

resource-limited settings, pointing to the necessity of institutional

and national policies that prioritize research infrastructure and

support. Moving forward, this study serves as a crucial baseline for

measuring progress and informing strategies to increase both the

quantity and quality of dental research output. By addressing the

identified gaps and building on existing strengths, institutions in

similar contexts can work towards greater integration into the

global scientific community, ultimately contributing to the

advancement of dental science and practice worldwide.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material, further inquiries can be

directed to the corresponding author/s.
Author contributions

CR-S: Conceptualization, Data curation, Formal Analysis,

Funding acquisition, Investigation, Methodology, Project

administration, Validation, Visualization, Writing – original

draft, Writing – review & editing. MG-E: Conceptualization,

Data curation, Formal Analysis, Funding acquisition,

Investigation, Methodology, Project administration, Validation,

Visualization, Writing – original draft, Writing – review &

editing. RL-M: Conceptualization, Data curation, Formal

Analysis, Funding acquisition, Investigation, Methodology,

Project administration, Validation, Visualization, Writing –

original draft, Writing – review & editing.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. The

Facultad de Estomatología at Universidad Peruana Cayetano

Heredia (UPCH) covered the article processing charges.
Acknowledgments

The authors would thank the Facultad de Estomatología at
Universidad Peruana Cayetano Heredia (UPCH) for covering the
article processing charges.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
frontiersin.org

https://doi.org/10.3389/froh.2024.1494435
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


Rojas-Senador et al. 10.3389/froh.2024.1494435
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated
Frontiers in Oral Health 09
organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Corrales-Reyes IE, Huamán-Castillón KM, Aquino-Canchari CR, Cossio-Alva
BA, Dorta-Contreras AJ. Producción científica estudiantil en revistas odontológicas
indexadas en SciELO, 2018 y 2019. Rev Cubana Estomatol. (2022) 59(1):e3554.
Available online at: https://revestomatologia.sld.cu/index.php/est/article/view/3554/
2029

2. Castro Y, Cósar-Quiroz J, Arredondo-Sierralta T, Sihuay-Torres K. Producción
científica de tesis sustentadas y publicadas por estudiantes de odontología. Educ
Med. (2018) 19(S2):85–9. doi: 10.1016/j.edumed.2017.04.002

3. American Dental Association. Requirements for Recognition of Dental Specialties
and National Certifying Boards for Dental Specialists. Chicago: American Dental
Association (2022). Available online at: https://ncrdscb.ada.org/-/media/project/ada-
organization/ada/ncrdscb/files/requirements.pdf?rev=af192b37d669454e9facf0d7b79
f6137&hash=78D9794403EA7ACA0EA687B214EBF58A

4. Costa LA, Reis SR, Tunes U, Medrado ARAP. Technical-scientific profile of
graduates from a professional master’s degree course in dentistry: a cross-sectional
study. Rev ABENO. (2022) 22(2):1592. doi: 10.30979/revabeno.v22i2.1592

5. Hall JD, O’Connell AB, Cook JG. Predictors of student productivity in biomedical
graduate school applications. PLoS One. (2017) 12(1):e0169121. doi: 10.1371/journal.
pone.0169121

6. Amgad M, Man Kin Tsui M, Liptrott SJ, Shash E. Medical student research: an
integrated mixed-methods systematic review and meta-analysis. PLoS One. (2015)
10(6):e0127470. doi: 10.1371/journal.pone.0127470

7. Nour-Eldein H, Mansour NM, Abdulmajeed AA. Master’s and doctoral theses in
family medicine and their publication output, Suez canal university, Egypt. J Family
Med Prim Care. (2015) 4(2):162–7. doi: 10.4103/2249-4863.154622

8. Mamani-Benito O, Caycho-Rodríguez T, Tito-Betancur M, Turpo Chaparro J.
Scientific publication of master’s degree works of a graduate school in Peru. In
Peru. Docencia Univ. (2022) 16(1):e1469. doi: 10.19083/ridu.2021.1469

9. Wahid N, Warraich NF, Tahira M. Factors influencing scholarly publication
productivity: a systematic review. Information Discovery and Delivery. (2022) 50
(1):22–33. doi: 10.1108/IDD-04-2020-0036

10. De la Flor-Martínez M, Galindo-Moreno P, Sánchez-Fernández E, Abadal E,
Cobo MJ, Herrera-Viedma E. Evaluation of scientific output in dentistry in Spanish
universities. Med Oral Patol Oral Cir Bucal. (2017) 22(4):e491–9. doi: 10.4317/
medoral.21656

11. Pulgar R, Jiménez-Fernández I, Jiménez-Contreras E, Torres-Salinas D, Lucena-
Martín C. Trends in world dental research: an overview of the last three decades using
the web of science. Clin Oral Investig. (2013) 17(7):1773–83. doi: 10.1007/s00784-012-
0862-6

12. Waaijer CJF, Ommering BWC, van der Wurff LJ, van Leeuwen TN, Dekker FW,
NVMO Special interest group on scientific education. Scientific activity by medical
students: the relationship between academic publishing during medical school and
publication careers after graduation. Perspect Med Educ. (2022) 8(4):223–9. doi: 10.
1007/S40037-019-0524-3

13. Yahya F, Kruger E, Tennant M. Global dental publications in PubMed databases
between 2009 and 2019-A bibliometric analysis. Molecules. (2020) 25(20):4747.
doi: 10.3390/molecules25204747

14. Castro-Rodríguez Y, Corrales-Reyes I, Roca-Sacramento C, Romero-Vegas L,
Rodríguez-Romero M, Sihuay-Torres K. Student participation in dental scientific
journals in Latin America and the Caribbean. J Oral Res. (2019) 8(2):140–6. doi: 10.
17126/joralres.2019.022

15. Mayta-Tovalino F, Pacheco-Mendoza J, Diaz-Soriano A, Perez-Vargas F,
Munive-Degregori A, Luza S. Bibliometric study of the national scientific
production of all Peruvian schools of dentistry in scopus. Int J Dent. (2021)
2021:5510209. doi: 10.1155/2021/5510209

16. National Commission on Recognition of Dental Specialties and Certifying
Boards. Recognized Dental Specialties. Chicago: American Dental Association
(2022). Available online at: https://ncrdscb.ada.org/recognized-dental-specialties

17. Więckiewicz M, Martynowicz H. Journal impact factor and highly cited papers:
the beginning of a new era in dental and medical problems. Dent Med Probl. (2023) 60
(4):541–2. doi: 10.17219/dmp/176039

18. Chahuán-Jiménez K, Rubilar-Torrealba R, Méndez P, Corvalán C, De la Fuente-
Mella H. Impact of scientific productivity on different geographical areas. J. Southwest
Jiaotong Univ. (2023) 58(3):97–107. doi: 10.35741/issn.0258-2724.58.3.8
19. Andersson DE, Andersson ÅE, Hårsman B, Yang X. The geography of science in
12 European countries: a NUTS2-level analysis. Scientometrics. (2020) 124
(2):1099–125. doi: 10.1007/s11192-020-03510-9

20. Maggioni MA, Uberti TE, Nosvelli M. The “political” geography of research
networks: fP6 whithin a “two speed” ERA. Int Reg Sci Rev. (2017) 40(4):337–76.
doi: 10.1177/0160017615614896

21. Acosta M, Coronado D, Ferrándiz E, León MD, Moreno PJ. The geography of
university scientific production in Europe: an exploration in the field of food
science and technology. Scientometrics. (2017) 112(1):215–40. doi: 10.1007/s11192-
017-2355-5

22. Sisa I, Caicedo-Potosí J, Cordovez M, Verdezoto C, Barreno M, Coral M, et al.
One hundred years of Ecuadorian biomedical scientific output and its association with
the main causes of mortality: a bibliometric study. Front Med. (2024) 11:1395433.
doi: 10.3389/fmed.2024.1395433

23. Lepori B, Geuna A, Mira A. Scientific output scales with resources. A
comparison of US and European universities. PLoS One. (2019) 14(10):e0223415.
doi: 10.1371/journal.pone.0223415

24. Ciocca DR, Delgado G. The reality of scientific research in Latin America; an
insider’s perspective. Cell Stress Chaperones. (2017) 22(6):847–52. doi: 10.1007/
s12192-017-0815-8

25. Barrera JV, Bayona M, Kumar V, Cruz L, Arrieta M, Landinez G. Medical
research disparities in Latin America. Dig Dis Interv. (2023) 08(01):3–6. doi: 10.
1055/s-0043-1775580

26. Morales NAN, Paredes SAS. Impact of PHDs trained in Europe and North
America on the productivity of scientific research: evidence from Latin America. Int
J Prof Bus Rev. (2023) 8(9):e02899. doi: 10.26668/businessreview/2023.v8i9.2899

27. Valderrama P, Escabias M, Valderrama MJ, Jiménez-Contreras E, Baca P.
Influential variables in the journal impact factor of dentistry journals. Heliyon.
(2020) 6(3):e03575. doi: 10.1016/j.heliyon.2020.e03575

28. Vıiu GA, Păunescu M. The lack of meaningful boundary differences between
journal impact factor quartiles undermines their independent use in research
evaluation. Scientometrics. (2021) 126(2):1495–525. doi: 10.1007/s11192-020-03801-1

29. Gogos C, Kodonas K, Fardi A, Economides N. Top 100 cited systematic reviews
and meta-analyses in dentistry. Acta Odontol Scand. (2020) 78(2):87–97. doi: 10.1080/
00016357.2019.1653495

30. Li Y, Tang L, Zhang Y, Liao G, Zheng L. Global bibliometric mapping of dental
development research for the period 2012–2021. Int J Paed Dentistry. (2024) 34
(1):66–76. doi: 10.1111/ipd.13098

31. Vaccaro G, Sánchez-Núñez P, Witt-Rodríguez P. Bibliometrics evaluation of
scientific journals and country research output of dental research in Latin America
using scimago journal and country rank. Publications. (2022) 10(3):26. doi: 10.3390/
publications10030026

32. Mamani-Benito OJ, Apaza EE. Rasgo conciencia y actitud hacia la tesis en
universitarios de una sociedad científica. PSICO. (2019) 37(2):559–81. doi: 10.
18800/psico.201902.008

33. Saliba TA, Custodio LB, Saliba NA, Moimaz SAS. The impact of scientific
initiation on the scientific production of graduate students. Rev ABENO. (2019) 19
(1):127–33. doi: 10.30979/rev.abeno.v19i1.873

34. Obuku EA, Lavis JN, Kinengyere A, Ssenono R, Ocan M, Mafigiri DK, et al. A
systematic review on academic research productivity of postgraduate students in low-
and middle-income countries. Health Res Policy Syst. (2018) 16:86. doi: 10.1186/
s12961-018-0360-7

35. Fernández-Giusti A, Ronceros G, Matzumura-Kasano J, Podestá L, Canchis-
Aremburgo J, Mayta-Tovalino F. Productivity characteristics of the thesis rate of
PhD students in biomedical areas of the different doctoral programs in Lima, Peru:
a 20-year retrospective study. J Int Soc Prev Community Dent. (2021) 11(1):19–25.
doi: 10.4103/jispcd.JISPCD_332_20

36. Seminario AL, DeRouen T, Cholera M, Liu J, Phantumvanit P, Kemoli A, et al.
Mitigating global oral health inequalities: research training programs in low- and
middle-income countries. Ann Glob Health. (2020) 86(1):141. doi: 10.5334/aogh.3134

37. Kumar G, Dash P, Jena S. Bibliometric analysis of three international journals on
public health dentistry: a comparative study from 2011 to 2020. Malawi Med J. (2022)
34(4):260–6. doi: 10.4314/mmj.v34i4.6
frontiersin.org

https://revestomatologia.sld.cu/index.php/est/article/view/3554/2029
https://revestomatologia.sld.cu/index.php/est/article/view/3554/2029
https://doi.org/10.1016/j.edumed.2017.04.002
https://ncrdscb.ada.org/-/media/project/ada-organization/ada/ncrdscb/files/requirements.pdf?rev=af192b37d669454e9facf0d7b79f6137&amp;hash=78D9794403EA7ACA0EA687B214EBF58A
https://ncrdscb.ada.org/-/media/project/ada-organization/ada/ncrdscb/files/requirements.pdf?rev=af192b37d669454e9facf0d7b79f6137&amp;hash=78D9794403EA7ACA0EA687B214EBF58A
https://ncrdscb.ada.org/-/media/project/ada-organization/ada/ncrdscb/files/requirements.pdf?rev=af192b37d669454e9facf0d7b79f6137&amp;hash=78D9794403EA7ACA0EA687B214EBF58A
https://doi.org/10.30979/revabeno.v22i2.1592
https://doi.org/10.1371/journal.pone.0169121
https://doi.org/10.1371/journal.pone.0169121
https://doi.org/10.1371/journal.pone.0127470
https://doi.org/10.4103/2249-4863.154622
https://doi.org/10.19083/ridu.2021.1469
https://doi.org/10.1108/IDD-04-2020-0036
https://doi.org/10.4317/medoral.21656
https://doi.org/10.4317/medoral.21656
https://doi.org/10.1007/s00784-012-0862-6
https://doi.org/10.1007/s00784-012-0862-6
https://doi.org/10.1007/S40037-019-0524-3
https://doi.org/10.1007/S40037-019-0524-3
https://doi.org/10.3390/molecules25204747
https://doi.org/10.17126/joralres.2019.022
https://doi.org/10.17126/joralres.2019.022
https://doi.org/10.1155/2021/5510209
https://ncrdscb.ada.org/recognized-dental-specialties
https://doi.org/10.17219/dmp/176039
https://doi.org/10.35741/issn.0258-2724.58.3.8
https://doi.org/10.1007/s11192-020-03510-9
https://doi.org/10.1177/0160017615614896
https://doi.org/10.1007/s11192-017-2355-5
https://doi.org/10.1007/s11192-017-2355-5
https://doi.org/10.3389/fmed.2024.1395433
https://doi.org/10.1371/journal.pone.0223415
https://doi.org/10.1007/s12192-017-0815-8
https://doi.org/10.1007/s12192-017-0815-8
https://doi.org/10.1055/s-0043-1775580
https://doi.org/10.1055/s-0043-1775580
https://doi.org/10.26668/businessreview/2023.v8i9.2899
https://doi.org/10.1016/j.heliyon.2020.e03575
https://doi.org/10.1007/s11192-020-03801-1
https://doi.org/10.1080/00016357.2019.1653495
https://doi.org/10.1080/00016357.2019.1653495
https://doi.org/10.1111/ipd.13098
https://doi.org/10.3390/publications10030026
https://doi.org/10.3390/publications10030026
https://doi.org/10.18800/psico.201902.008
https://doi.org/10.18800/psico.201902.008
https://doi.org/10.30979/rev.abeno.v19i1.873
https://doi.org/10.1186/s12961-018-0360-7
https://doi.org/10.1186/s12961-018-0360-7
https://doi.org/10.4103/jispcd.JISPCD_332_20
https://doi.org/10.5334/aogh.3134
https://doi.org/10.4314/mmj.v34i4.6
https://doi.org/10.3389/froh.2024.1494435
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


Rojas-Senador et al. 10.3389/froh.2024.1494435
38. Mayta-Tovalino F, Pacheco-Mendoza J, Alvitez-Temoche D, Mendoza R,
Mauricio F, Barja-Ore J, et al. Scholarly output in Peruvian national dentistry
according to gender disparity: a 10-year bibliometric study. Vozza I, editor. BioMed
Res Int. (2022) 2022:1–9. doi: 10.1155/2022/7854479

39. Castro-Rodríguez Y, Mendoza-Martiarena Y, Tello-Espejo M, Piscoche-
Rodríguez C. Factors associated with the scientific production of academics in the
faculty of dentistry of the national university of San Marcos, Lima Peru. J Oral Res.
(2020) 8(6):471–7. doi: 10.17126/joralres.2019.069

40. Cossio-Alva BA, Corrales-Reyes IE, Pares-Ballasco G, Luna-Mazzola I,
Sánchez-Ormeño J, Laura-Lopez N, et al. Characteristics of undergraduate
Frontiers in Oral Health 10
dental theses defended in Peruvian licensed universities and factors associated
with their publication. Front Educ. (2023) 8:1291221. doi: 10.3389/feduc.2023.
1291221

41. Echevarria-Goche A, Solis-Sánchez G, Tuesta-Orbe LV, Andamayo-Flores C,
Vidal-Anzardo M. Prioridades nacionales de investigación en salud bucal, Perú
2022–2026: proceso, experiencias y perspectivasp. Rev Peru Med Exp Salud Publica.
(2023) 40(3):354–63. doi: 10.17843/rpmesp.2023.403.12082

42. Aguirre-Martínez LM, Osorio L. Real-world data and real-world evidence in
dentistry: the Latin American landscape. Rev Fac Odontol Univ Antioq. (2021) 33
(2):6–8. doi: 10.17533/udea.rfo.v33n2a1
frontiersin.org

https://doi.org/10.1155/2022/7854479
https://doi.org/10.17126/joralres.2019.069
https://doi.org/10.3389/feduc.2023.1291221
https://doi.org/10.3389/feduc.2023.1291221
https://doi.org/10.17843/rpmesp.2023.403.12082
https://doi.org/10.17533/udea.rfo.v33n2a1
https://doi.org/10.3389/froh.2024.1494435
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

	Evolution of scientific productivity in dentistry: tracking postgraduate publications at a Peruvian university
	Introduction
	Materials and methods
	Results
	Discussion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


