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Background: The aim of the study was to assess gender differences in the
productivity, impact, collaboration pattern and author position of dentistry and
oral sciences researchers in Nigeria.
Methods: We examined the Web of Science (WoS) publication records of dentistry
and oral sciences researchers to assess gender differences in productivity, impact,
collaboration and authorship pattern (first authorship, last authorship and
corresponding author). The analysis included the number of publications in
journals ranked based on their quartile rating amongst the journals in the
subject area (Q1–Q4). Chi square was used to make gender comparisons.
Significance was set at >5%.
Results: 413 unique authors published 1,222 articles on dentistry and oral sciences
between 2012 and 2021. The number of WoS documents per female author was
significantly higher than that per male author (3.7 vs. 2.6, p= 0.03). A non-
significantly higher percentage of females authored papers in Q2 and Q3
journals and a higher percentage of males authored papers in Q4 journals. The
number of citations per female author (25.0 vs. 14.9, p= 0.04) and the
percentage of females listed as first authors (26.6% vs. 20.5%, p= 0.048) were
statistically greater than men. The percentage of males listed as last authors was
statistically greater than females (23.6% vs. 17.7%, p= 0.04). The correlation
between the percentage of papers with researchers listed as first authors and
that listed as last authors was not significant for males (p= 0.06) but was
significant for females (p= 0.002). A non-significantly greater percentage of
females were listed as corresponding authors (26.4% vs. 20.6%) and males were
listed as international (27.4% vs. 25.1%) and domestic collaborators (46.8% vs.
44.7%). Also, there was no statistically significant gender difference in the
proportion of articles published in open access journals (52.5% vs. 52.0%).
Conclusion: Though there were significant gender differences in the productivity,
impact, and collaboration profile of dentistry and oral sciences researchers in
Nigeria, the higher female research productivity and impact may be driven by
cultural gender nuances that needs to be explored further.
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Introduction

Research productivity is a topic of interest for researchers. This

is because scientific research productivity is linked to the

intellectual wealth and economic progress of countries (1, 2).

Conversely, the intellectual wealth and economic progress of

countries is linked to the physical and psychosocial health and

well-being of its citizens (3) which is driven by research (4). This

nexus is not surprising since the primary objective of conducting

research is to explore answers to questions that have social value

(5). This nexus of inter-dependency of economic growth, health

and research makes it increasingly important for academic and

research regulatory systems to study and understand how

biomedical, socio-epidemiological and clinical research

performance in the university system could be improved (6).

Research performance can be measured through academic

publication. The dissemination of academic publication is a proof

of academic faculty members’ performance and achievement, and

an indicator of excellence for universities (7). The faculty

member’s academic performance is measured by the number of

published articles in indexed databases (8, 9). One factor that

affects research productivity is gender. Gender gaps in academia

are well documented in industrialized and developing economies.

These gender gaps include the inequity in earning grants and

awards, participation in the scientific workforce, holding of

senior and leadership positions and publication and citation rates

(10–14). There are multiple evidences that men publish and are

cited more often than women irrespective of the field of research

(15). This is called the “Matilda Effect” (16).

Reasons for the “Matilda Effect” range from gender differences

in family responsibilities (17) to more female dedicated time to

serve on committees, teaching and mentoring students (18, 19),

gender bias in peer review (20) and unequal resource allocation

to male and female researchers (21). Also, females publish

significantly fewer papers in research areas that require huge

funding (21) and are less likely to participate in collaborations

that lead to publications (22). They are also less likely to be

listed as either the first or last author on a published article (22),

and receive about 10% fewer publication points per publication

than men (23). This disparity persists among elite scientists,

including those in Africa (24).

In Nigeria, - there was a 60% increase in research publications

between 2008 and 2017 (25, 26), and the average number of

publications by women was more than that by men (10.8 vs. 9.7)

(27). Research publications in Nigeria were heavily skewed

towards the environmental, health, public and occupation

domains (27), like Agriculture, Veterinary, Immunology and

Medicine disciplines (1). This skewness aligns with the country’s

need for food security and infectious disease management (28).

This is unlike the similarities in the relative importance of

different research disciplines and their contributions to economic

development in high-income countries (1).

An area of biomedical research in its infancy in Nigeria is

dentistry. The academic pursuit in dentistry and oral sciences

only started in 1965 with the establishment of the School of
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Dentistry, University of Lagos. Dentistry and oral sciences is an

important discipline as the human and economic development of

a country linearly correlates with dental research productivity

(29). Oral health research advances the health of the population

(30). It may however, be assumed that just like in the period of

infancy of the medical and like in high-income countries,

research productivity in dentistry may be favorably skewed

towards men (30). An analysis of the gender distribution of

publications in the field of dentistry and oral sciences in Nigeria,

and the factors that influence the distribution will help support

the establishment of gender supportive schools of Dentistry in

the West Africa sub-region and other countries with profiles

similar to Nigeria.

Our theoretical assumptions for this study were based on the

academic literacies theory that treats reading and writing as

social practices that vary with context, culture and genre (31);

and the academia as a place where power is distributed unequally

(32, 33). We conceptualized research productivity as the extent to

which a researcher produces publications aimed at an academic

audience (26). We assessed productivity using bibliometric

measures that credit and count publications in the same manner

regardless of the author’s gender, but recognized that cultural

nuances that promote gender inequality may also be reflected in

the productivity of females when compared to males. Cultural

nuances such as ethnicity, class and ability, influences how

gender roles are proscribed in academia, with females being

more engaged in academic housekeeping affairs and taking on

low-prestige endeavours (34–38).

This study explored gender disparity in research productivity in

dental science research in Nigeria. The aim was to assessing gender

differences in the research productivity of dentistry and oral

sciences researchers in Nigeria. The focus was on gender

differences in research publications measured by productivity,

impact, collaboration pattern, open access publishing and

authorship pattern. The finding will guide the design and

implementation of our next phase of research which is the

qualitative explorations of the “why” and “how” the systems in

the academia enables gender inequity in dentistry and oral

sciences research productivity in Nigeria.
Materials and Methods

This was a bibliometric review of 1,222 articles produced by

413 individuals and published over the 10-year period preceding

this analysis (2012–2021). The bibliometric review was conducted

in June 2022 and the study data were obtained from the WoS

InCites electronic database. The WoS InCites electronic database

was used because of its global recognition as a credible and

comprehensive database for bibliometric analyses (39, 40).

We conducted an analysis in the WoS InCites dataset using the

Web of Science schema for Research Area (Dentistry, Oral Surgery

& Medicine for this study), applying the following filters: time

period from 2012 to 2021, location (Nigeria) and document type

(Article). The analysis excluded documents like book chapters,
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FIGURE 1

Number of authors identified at different stages.
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meeting abstracts, proceedings paper, meeting summary and

others.

Data extraction were performed in three phases. The first phase

was conducted by MET who searched the database for articles and

downloaded the results as comma separated values (CSV) file. The

results were then screened to ensure all required data were

available. In the second phase, MET and MOF reviewed the titles

and abstracts of the retrieved articles for suitability to ensure

they met the inclusion criteria. In cases where there was conflict

in the selection of an original article, the conflict was resolved

through consensus building between the two authors. In the

fourth phase, results were shared with ES for his review.

Publications were retained when there was consensus between

the three reviewers. The following information was extracted:

authors’ information (names and identity, document title, year of

publication, journal title, volume, issue and page numbers, and

citation count); bibliographical information (affiliations, serial

identifiers of journal, language of original document, and journal

publisher); and author keywords.

Authorship consists of a person and a paper for which the

person is designated as a co-author (24). We included all authors

listed in the Web of Science (WoS) InCites database for articles

in the research area Dentistry, Oral surgery and Medicine

affiliated with Nigerian institutions. This was possible as WoS

InCites database classified all publications by field and enabled

categorization of publications using citation information. This

database is a digital archive of published scholarly research that

spans the life sciences, biomedical sciences, engineering, social

sciences, arts and humanities from 1900 to the present day (41).

At the time of this analysis, the WoS InCites database had over

82 million articles, reviews, editorials, chronologies, abstracts,

proceedings (journals and book-based) and technical papers in

256 disciplines. We focused on articles as type of publication

because articles are used in university ranking systems (42). The

articles in the WoS InCites database are derived from over

21,894 journals, 126,000 books and 226,000 conferences

proceedings (43)].

Figure 1 is the flowchart of how we searched and identified the

authors who published in Dentistry, Oral surgery and Oral

medicine. When the name of an author was repeated in the

same institution, we combined the counts of articles and

averaged the category normalized citation impact (CNCI). When

the author’s name was repeated in more than one institution, we

combined the counts and averaged the CNCI under the more

recent affiliation identified through personal communication with

heads of institutions or delegated key people. The names of some

authors affiliated with the University of Ibadan were repeated

with the University of Ibadan Teaching Hospital affiliation. We

removed the later and kept only the affiliation of the university

since the teaching hospital is a subset of the university.

We identified the sex of the authors based on one of the

authors’ (MOF) knowledge of some individuals who are

colleagues. Also, the cultural and religious gendered connotations

of the listed first name (22, 44) were used to ascribe gender with

the assumption that that name is associated with a single sex
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(such as “Joseph”, “Mustapha” or “Babatunde” for male and

“Victoria”, “Shekeerah” or “Yetunde” for female). We further

corroborated the assigned sex by searching the web for pictures

using the listed names and the institution address. We also

personally contacted the heads of institutions and key

institutional focal persons to identify the sex of listed individuals

whose institutional contact addresses were written in the article.

Where authors were affiliated with two institutions, we contacted

the heads for both institutions to ascertain the workplace

identification of the individual. We also used the institutional

identification process to validate some of the individuals whom

we have identified based on cultural and religious gendered

connotations of the listed author’s first name and we had 100%

correctness in the sex assignment. We then determined the

proportion of female authorships as the quotient between the

number of female authorships and the total sum of male and

female authorships presented as percentage.

We categorized the manuscripts published based on the

ranking of the journals where the manuscript is published as

indicated in the WoC InCites database. The journals ranking was

based on their quartile rating amongst the journals in a subject

area (Q1–Q4). Q1 journals are amongst the top 25% of a subject

area, while Q4 journals are among the last 25% of a subject area.

It also covered authorship (first and last-authorship as well as

corresponding author). Single authorships were considered as

first authorships.

We used an observation period of 10 years to provide larger

and more robust datasets for each person. Data about the

indicators of productivity, impact, collaboration pattern, open

access publishing and author position were extracted and

highlighted in Table 1 (45, 46).
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TABLE 1 Definition of research indicators used in the study.

Indicator Definition

Productivity
WoS documents Number of publications published in journals in WoS

Percentage in Q1 journals (Count of documents in Q1 journals / count of documents in journals with impact factor)*100

Percentage in Q2 journals (Count of documents in Q2 journals / count of documents in journals with impact factor)*100

Percentage in Q3 journals (Count of documents in Q3 journals / count of documents in journals with impact factor)*100

Percentage in Q4 journals (Count of documents in Q4 journals / count of documents in journals with impact factor)*100

Impact
Times cited Number of times the set of articles has been cited

Category normalized citation impact
(CNCI)

Number of citing items divided by the expected citation rate for articles of the same document type, year of publication and subject
area. It is a valuable and unbiased indicator of impact irrespective of age, subject focus, or document type. It allows comparisons
between entities of different sizes and different subject mixes. A value of 1 represents performance at par with world average and values
above 1 are considered above average and so on.

Percentage cited Percentage of articles with at least one citation. It shows the extent to which other researchers utilize the research produced by an entity.

Collaboration
Percentage international
collaboration

Number of documents with international collaborations divided by the total number of documents represented as a percentage. It is an
indication of ability to attract international collaborations

Percentage domestic collaboration Number of domestic collaborations divided by the total number of documents represented as a percentage

Open access
Percentage open access Percentage of articles that are published using open access model including gold, hybrid gold, bronze, free to read, green published,

green submitted, green accepted, and all green only.

Author position
First author The number of publications where the location is the location associated with its first author.

Last author The number of publications where the location is the location associated with its last author.

Corresponding author The number of publications where the location is the location associated with its reprint or corresponding author.

Based on articles, in the research area “dentistry, oral surgery and medicine”, in the WoS core collection, in the period 2012–21.
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Chi-square was used to compare gender differences in the

percentages of publications in Q1–Q4 journals. Also, the gender

differences in percentage cited, percentage of papers with

international collaboration, percentage with domestic

collaboration, percentage of publications in open access journal

and percentage with first, last and corresponding author were

compared using chi-square test. The number of WoS documents,

number of citations, and CNCI were compared using t test. The

percentage of papers with authors listed as first authors and

those where they were listed as last authors were correlated using

Pearson correlation coefficient after splitting the sample by

gender. Significance was set at <5%. SPSS version 23.0 was used

for statistical analysis.
Results

Table 2 shows the analysis of the 1,222 articles authored by

researchers affiliated with Nigerian institutions indexed in the

WoS database. There was an average of three papers per author

and a greater percentage in Q4 than in Q3, Q2 and Q1 journals

(22.1%, 15.6%, 14.2% and 10.7%). Most (77.3%) papers were

cited with about 18.6 citations per author although the CNCI

(0.60) was below the global average of 1. A greater percentage of

papers listed domestic (45.8%) than international (26.4%)

collaborators, and 52.2% of the articles published in open access

journals. Less than one in four papers had authors listed as first

(23.2%), last (20.9%) or corresponding authors (23.2%).
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Table 2 shows that 669 (54.7%) articles were authored by males

and 553 (45.3%) were authored by females. The total number of

citations of articles authored by males was higher than that for

articles authored by females (3,892 vs. 3,779).

The number of WoS documents per female author was

significantly higher than the number authored per male author

(3.7 vs. 2.6, p = 0.03). The number of citations per female author

was significantly higher than the number of citations per male

author (25.0 vs. 14.9, p = 0.04). A non-statistically significant

higher percentage of females authored articles in Q2 and Q3

journals, a non-statistically significant higher percentage of males

authored articles published in Q4 journals, and males had a non-

statistically significant higher CNCI (0.61 vs. 0.59) and a non-

statistically significant lower percentage of articles cited (75.8%

vs. 79.0%) than females.

In addition, although a greater percentage of articles published

by male than female authors listed international collaborators

(27.4% vs. 25.1%) and domestic collaborators (46.8% vs. 44.7%),

none of these differences were statistically significant. Also, there

was no statistically significant gender difference in the proportion

of articles published in open access journals (52.5% vs. 52.0%,

p = 0.91). However, there was a statistically significantly greater

percentage of females than males listed as first authors (26.6% vs.

20.5%, p = 0.048) and a statistically significantly greater

percentage of males than females were listed as last authors

(23.6% vs. 17.7%, p = 0.04). The correlation between the

percentage of articles with researchers listed as first authors and

the percentage listed as last authors was not significant among

males (Pearson correlation = 0.12, p = 0.06) but was significant
frontiersin.org

https://doi.org/10.3389/froh.2023.1059023
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


TABLE 2 Comparison between male and female authors affiliated with Nigerian institutions regarding research productivity, impact, collaboration
patterns, open access publishing and authorship patterns in dentistry and oral sciences.

Variables Combined papers in the study p-value

All papers By females By males

Productivity
Number of Web of Science document (per author)¶ 1,222 (3.0) 553 (3.7) 669 (2.6) 0.03

Percentage in Q1 journals 131 (10.7%) 59 (10.7%) 72 (10.8%) 0.96

Percentage in Q2 journals 174 (14.2) 87 (15.7%) 87 (13.0%) 0.24

Percentage in Q3 journals 191 (15.6%) 94 (17.0%) 97 (14.5%) 0.31

Percentage in Q4 journals 270 (22.1%) 113 (20.4%) 157 (23.5%) 0.31

Impact
N citations (per author)¶ 7,671 (18.6) 3,779 (25.0) 3,892 (14.9) 0.04

CNCI¶ 0.60 0.59 0.61 0.84

Percentage cited 77.3% 79.0% 75.8% 0.63

Collaboration
Percentage with international collaboration 26.4% 25.1% 27.4% 0.50

Percentage with domestic collaboration 45.8% 44.7% 46.8% 0.65

Percentage published in open access journal 52.2% 52.0% 52.5% 0.91

Author position
Percentage first author 23.2% 26.6% 20.5% 0.048

Percentage last author 20.9% 17.7% 23.6% 0.04

Percentage corresponding author 23.2% 26.4% 20.6% 0.06

¶: t test used for comparison and χ2 test used for all other comparisons.
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among females (Pearson correlation = 0.25, p = 0.002). A greater

percentage of females than males were listed as corresponding

authors although the difference was not statistically significant

(26.4% vs. 20.6%, p = 0.06).
Discussion

The findings of the current study suggest that although the

number of male authors from Nigeria publishing articles in

the WoS category of dentistry and oral sciences was greater than

the number of female authors, the quality of the published

manuscripts by females seems to be higher than that by males

judging by the significantly higher number of citations. The

slightly higher percentage of articles authored by males listing

international and domestic collaborators and their significantly

higher listing as last authors suggests that male authors may

initiate and engage more in mentorship, networking and

partnership building. The significantly higher percentage of

females listed as first authors observed may suggest female dental

researchers in Nigeria play more junior roles.

The study produced a specialty-focused assessment of research

by gender for a lower middle-income country. It is one of the few

publications on the productivity and impact of oral health

researchers in a low-middle -income country and, to the best of

our knowledge, the only bibliographic review published about

researchers in the field of dentistry and oral sciences in Nigeria.

There are a few limitations with the study design. We counted

each article listing authors who met the inclusion criteria such

that if two authors collaborated in one paper, the count of the

article was 2. This may lead to the over-estimation of the
Frontiers in Oral Health 05
number of articles published. We were unable to control for

some confounders like length of career (47) because we did not

have data on employment status. However, we assumed that this

would affect both genders equally and as such, it was a missing

variable that could only introduce minimal bias to the study.

Also, we had no access to data on leave of absence due to

reasons like parental care (a factor that is likely to affect women

more than men), the sex proportion of the research workforce

(and so the research productivity could not be weighted per sex),

and the vast cultural, geographical, political and religious

diversity of Nigeria (the gender roles and values that may affect

sex differences in research productivity were not controlled for).

Despite these limitations, the study findings provided some

insights that may influence gender defined support for oral

health researchers.

First, like prior studies, we found sex differences in the

productivity and impact of research productivity, impact and

collaboration pattern. Unlike prior studies (48, 49) conducted in

high- and upper middle-income countries (50–52), female

researchers had significantly higher research productivity and

impact than male researchers. A prior report had also observed

no gender difference in research productivity in the field of oral

and maxillofacial surgery specialty (47). This observed reversal of

gender differences in dental research productivity and impact

when compared with reports from higher income countries, may

be related to gender roles. Men are the breadwinners in many

homes in Nigeria (53). The poor economic condition of the

country over the last decade or more, may have made men pay

less attention to article publications. The article processing fees

for manuscript publications are not supported by research

institutions in Nigeria. Nigeria is also one of the countries with
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https://doi.org/10.3389/froh.2023.1059023
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


Folayan et al. 10.3389/froh.2023.1059023
the lowest research funding in the world, contributing less than

0.22% of its gross domestic product to research (54).

On the other hand, collaborative research facilitates access to

funds for manuscript publication. This may explain the reason

why we observed more males than females involved in domestic

and international collaborations. This postulation may also

explain the higher female research productivity and impact

wherein more female dental academia in Nigeria are engaged

with publishing articles as they are not majorly saddled with the

responsibility of stabilizing household income during the

worsening financial crisis in the country. Female dental

researchers may therefore, be investing their time better in

research productivity during their work hours than the male

researchers. This postulation needs to be studied further.

The postulation that considerations about personal economic

benefits may affects the productivity of male researchers in

Nigeria, has a number of interpretations and implications. One,

we hypothesize that when the research financial environment is

favorable, male dominance in the oral health research field in

Nigeria becomes magnified. Two, when family duties, the

community and national economy affect the financial security of

men, research is given less priority. There are prior indications

that the political, and therefore the economic stability of

countries, affect oral health research productivity (29). Thus, the

competency of male oral health researchers in Nigeria may be

better than that of female when there is political and economic

stability. This hypothesis implies that our study findings should

be treated with caution and the findings contextualized for

meaningful interpretation.

Second, the observed significantly higher percentage of females

listed as first authors and a significantly higher percentage of males

listed as last authors may indicate more males are senior career

researchers, and thus, support our earlier hypothesis. First

authorship connotes the researcher whose work underlies the

article as a whole (55), whereas the last authorship connotes the

researcher whose work made the study possible, or the driving

financial and intellectual force of the research (55–57). Prior

comprehensive studies had shown low odds of female being last

author in every continent, country, journal category and journal

studied (48). The current study corroborates prior study findings.

It is also possible that the results indicating that significantly

more female dental researchers had WoS publications per author,

first authorship, and more citation per publication is suggestive

of a progress being made in Nigeria with respect to gender

equality in dentistry and oral research. Albeit, this is not a

reflection of the gender equality status in the country. Nigeria

has a low gender equality ranking status of 0.33% by the World

Bank in 2020 (58). Prior comprehensive studies of dental

publications and general dental literature showed poorer female

productivity irrespective of dental disciplines, countries and

across first and last authorship (49, 59). There are, however,

reports of an increase in the number of females applying to,

studying, qualifying, and practicing as dentists in the global

North over the past half a century due to educational and

practice systems that provide both males and females with equal

opportunities (60–62). In Nigeria, the number of females in
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dental institutions had steadily increased from 36.2% in 2003, to

42.5% in 2013 (63). However, an increase in opportunities for

females to have access to medical and dental education does not

translate to improved female academic productivity (64, 65).

Also, an increase in the number of female first authorship does

not translate to increase in female senior researcher with time

(66, 67). Further studies are needed to understand the study

finding.

Third, the observation that male researchers may be the

dominant senior researchers due to their listing as last author

and more involvement with collaborative research may have

implications for mentorship. Early female career researchers may

face challenges with access to women as mentors. This is further

corroborated by evidence that indicates that men are less able to

challenge women mentees to do and experience things they

might otherwise neglect or even actively avoid (68). Female

mentors are better able to play this role (68). Sartori et al.

demonstrated that having a woman as the last author increased

the presence of women in the first author position in scientific

dental articles by 16% (59). Our study finding on the correlation

between first authorship and last female authorship and non-

significant correlation between first authorship and last male

authorship supports this postulation. Addressing this significant

gender disparity in first and last authorships of dental

researchers might be helpful to accelerate the burgeoning move

toward gender equality in all aspects of dentistry and oral science

research in Nigeria.
Conclusion

Overall, the observed gender profile implies a positive step

towards gender equality in dentistry and oral sciences research

productivity in Nigeria. The current gender status suggests that

female dental researchers may have relatively high research

productivity and impact. The significant gender disparity in first

and last authorship suggests the need for caution in the

interpretations of the results as there is the possibility of

socioeconomic and cultural gender nuances influencing the

observed study outcomes. Future studies are recommended to

explore the study findings.
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.
Ethics statement

Ethical review and approval was not required for the study on

human participants in accordance with the local legislation and

institutional requirements. Written informed consent for
frontiersin.org

https://doi.org/10.3389/froh.2023.1059023
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


Folayan et al. 10.3389/froh.2023.1059023
participation was not required for this study in accordance with the

national legislation and the institutional requirements.
Author contributions

MF conceptualized the study, involved with data management,

wrote the first draft of the manuscript and consent to the final

version of the manuscript for submission. MET conducted the

data extraction, data analysis, read multiple versions of the

manuscript for intellectual inputs and consent to the final

version of the manuscript for submission. ES and GZM-P read

multiple versions of the manuscript for intellectual inputs and

consent to the final version of the manuscript for submission.
Frontiers in Oral Health 07
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.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

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. Jaffe K, ter Horst E, Gunn LH, Zambrano JD, Molina G. A network analysis of
research productivity by country, discipline, and wealth. PLoS ONE. (2020) 15
(5):1–15. doi: https://doi.org/10.1371/journal.pone.0232458

2. Wang EC. R&D efficiency and economic performance: a cross-country analysis
using the stochastic frontier approach. Journal of Policy Modeling. (2007)
29:345–60. doi: 10.1016/j.jpolmod.2006.12.005

3. Veenhoven R. Well-Being in nations and well-being of nations. Soc Indic Res.
(2009) 91:5–21. doi: .org/10.1007/s11205-008-9323-7

4. Commission on Health Research for Development. Health research: Essential link
to equity in development. New York: Oxford University Press (1990).

5. Odia LO, Omofonmwan SI. Research and Development Initiatives in Nigeria:
Challenges and prospects. Mediterr J Soc Sci. (2013) 4(2): doi: 10.5901/mjss.2013.
v4n2p257

6. Bonaccorsi A, Secondi L. The determinants of research performance in European
universities: a large-scale multilevel analysis. Scientometrics. (2017) 112(1):1147–78.
doi: https://doi.org/10.1007/s11192-017-2442-7

7. Paulden KP. Level of academic performance among faculty members in the
context of nepali higher educational institution. Journal of Comparative &
International Higher Education. (2021) 13(2):98–111. doi: 10.32674/jcihe.v13i2.2450

8. Albers S. What drives publication productivity in German business faculties?
Publication Productivity. (2015) 67(1):6–33. doi: https://doi.org/10.1007/BF03396921

9. Heng K, Hamid MO, Khan A. Factors influencing academics’ research
engagement and productivity: a developing countries perspective. Issues in
Educational Research. (2020) 30(3):965–87. doi: 10.3316/informit.465283943914964

10. Knobloch-Westerwick S, Glynn CJ, Huge M. The matilda effect in science
communication: an experiment on gender bias in publication quality perceptions
and collaboration interest. Sci Commun. (2013) 35:603–25. doi: 10.1177/
1075547012472684

11. Geraci L, Balsis S, Busch AJB. Gender and the h index in psychology.
Scientometrics. (2015) 105:2023–34. doi: 10.1007/s11192-015-1757-5

12. Leslie S-J, Cimpian A, Meyer M, Freeland E. Expectations of brilliance underlie
gender distributions across academic disciplines. Science. (2015) 347:262–5. doi: 10.
1126/science.1261375

13. Astegiano J, Sebastián-González E, Castanho CdT. Unravelling the gender
productivity gap in science: a meta-analytical review. R Soc Open Sci. (2019)
6:181566. doi: 10.1098/rsos.181566

14. Huang J, Gates AJ, Sinatra R, Barabasi A-L. Historical comparison of gender
inequality in scientific careers across countries and disciplines. Proc Natl Acad Sci.
(2020) 117:4609–16. doi: 10.1073/pnas.1914221117

15. Mairesse J, Pezzoni M. Does gender affect scientific productivity? Rev Econ.
(2015) 66:65–113. https://www.jstor.org/stable/43587527

16. Rossiter MW. The matthew matilda effect in science. Soc Stud Sci. (1993)
23:325–41. doi: 10.1177/030631293023002004

17. Stack S. Gender, children and research productivity. Res High Educ. (2004)
45:891–920. doi: 10.1007/s11162-004-5953-z
18. Misra J, Lundquist JH, Templer A. Gender, work time, and care responsibilities
among faculty 1. Sociol Forum. (2012) 27:300–23. doi: 10.1111/j.1573-7861.2012.
01319.x

19. Babcock L, Recalde MP, Vesterlund L, Weingart L. Gender differences in
accepting and receiving requests for tasks with low promotability. Am Econ Rev.
(2017) 107:714–47. doi: 10.1257/aer.20141734

20. Helmer M, Schottdorf M, Neef A, Battaglia D. Gender bias in scholarly peer
review. eLife. Available: https://link.galegroup.com/apps/doc/A486425545/HRCA?
sid=lms (2017).

21. Duch J, Zeng XHT, Sales-Pardo M, Radicchi F, Otis S, Woodruff TK, et al. The
possible role of resource requirements and academic career-choice risk on gender
differences in publication rate and impact. PLOS ONE. (2012) 7:e51332. doi: 10.
1371/annotation/7f54a3e6-6dcf-4825-9eb9-201253cf1e25

22. West JD, Jacquet J, King MM, Correll SJ, Bergstrom CT. The role of gender in
scholarly authorship. PLoS ONE. (2013) 8(7):e66212. doi: https://doi.org/10.1371/
journal.pone.0066212

23. Nygaard LP, Piro FN, Aksnes DW. Gendering excellence through research
productivity indicators. Gend Educ. (2022) 34(6):690–704. doi: 10.1080/09540253.
2022.2041186

24. Sá C, Cowley S, Martinez M, Kachynska N, Sabzalieva E. Gender gaps in
research productivity and recognition among elite scientists in the U.S., Canada,
and South Africa. PLoS ONE. (2020) 15(10):e0240903. doi: 10.1371/journal.pone.
0240903

25. Confraria H, Godinho MM. The impact of African science: a bibliometric
analysis. Scientometrics. (2015) 102:1241–68. doi: 10.1007/s11192-014-1463-8

26. Odeyemi OA, Odeyemi OA, Bamidele FA, Adebisi OA. Increased research
productivity in Nigeria: more to be done. Future Sci OA. (2019) 5(2):FSO360.
doi: 10.4155/fsoa-2018-0083

27. Igiri BE, Okoduwa SIR, Akabuogu EP, Okoduwa UJ, Enang IA, Idowu OO, et al.
Focused research on the challenges and productivity of researchers in Nigerian
academic institutions without funding. Front Res Metr Anal. (2021) 6:727228.
doi: 10.3389/frma.2021.727228

28. Baer-Nawrocka A, Sadowski A. Food security and food self-sufficiency around
the world: a typology of countries. PLOS ONE. (2019) 14(3):e0213448. doi: https://
doi.org/10.1371/journal.pone.0213448

29. Allareddy V, Allareddy V, Rampa S, Nalliah RP, Elangovan S. Global dental
research productivity and its association with human development, gross national
income, and political stability. J Evid Based Dent Pract. (2015) 15(3):90–6. doi: 10.
1016/j.jebdp.2015.01.004

30. Reed DA, Enders F, Lindor R, McClees M, Lindor KD. Gender differences in
academic productivity and leadership appointments of physicians throughout
academic careers. Acad Med. (2011) 86(1):43–7. doi: 10.1097/ACM.0b013e3181ff9ff2

31. Barton D, Hamilton M. Local literacies: reading and writing in one community.
London and New York: Routledge (1998).

32. Lea MR, Street BV. The “academic literacies” model: theory and applications.
Theory Pract. (2006) 45(4):368–77. doi: 10.1207/s15430421tip4504_11
frontiersin.org

https://doi.org/https://doi.org/10.1371/journal.pone.0232458
https://doi.org/10.1016/j.jpolmod.2006.12.005
https://doi.org/.org/10.1007/s11205-008-9323-7
https://doi.org/10.5901/mjss.2013.v4n2p257
https://doi.org/10.5901/mjss.2013.v4n2p257
https://doi.org/https://doi.org/10.1007/s11192-017-2442-7
https://doi.org/10.32674/jcihe.v13i2.2450
https://doi.org/https://doi.org/10.1007/BF03396921
https://doi.org/10.3316/informit.465283943914964
https://doi.org/10.1177/1075547012472684
https://doi.org/10.1177/1075547012472684
https://doi.org/10.1007/s11192-015-1757-5
https://doi.org/10.1126/science.1261375
https://doi.org/10.1126/science.1261375
https://doi.org/10.1098/rsos.181566
https://doi.org/10.1073/pnas.1914221117
https://www.jstor.org/stable/43587527
https://doi.org/10.1177/030631293023002004
https://doi.org/10.1007/s11162-004-5953-z
https://doi.org/10.1111/j.1573-7861.2012.01319.x
https://doi.org/10.1111/j.1573-7861.2012.01319.x
https://doi.org/10.1257/aer.20141734
https://doi.org/10.1371/annotation/7f54a3e6-6dcf-4825-9eb9-201253cf1e25
https://doi.org/10.1371/annotation/7f54a3e6-6dcf-4825-9eb9-201253cf1e25
https://doi.org/https://doi.org/10.1371/journal.pone.0066212
https://doi.org/https://doi.org/10.1371/journal.pone.0066212
https://doi.org/10.1080/09540253.2022.2041186
https://doi.org/10.1080/09540253.2022.2041186
https://doi.org/10.1371/journal.pone.0240903
https://doi.org/10.1371/journal.pone.0240903
https://doi.org/10.1007/s11192-014-1463-8
https://doi.org/10.4155/fsoa-2018-0083
https://doi.org/10.3389/frma.2021.727228
https://doi.org/https://doi.org/10.1371/journal.pone.0213448
https://doi.org/https://doi.org/10.1371/journal.pone.0213448
https://doi.org/10.1016/j.jebdp.2015.01.004
https://doi.org/10.1016/j.jebdp.2015.01.004
https://doi.org/10.1097/ACM.0b013e3181ff9ff2
https://doi.org/10.1207/s15430421tip4504_11
https://doi.org/10.3389/froh.2023.1059023
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/


Folayan et al. 10.3389/froh.2023.1059023
33. Lillis T, Scott M. Defining academic literacies research: issues of epistemology.
Ideology and Strategy. Journal of Applied Linguistics. (2007) 4(1):5–32. doi: 10.1558/
japl.v4i1.5

34. Baker M. Choices or constraints? Family responsibilities, gender and academic
career. J Comp Fam Stud. (2010) 41(1):1–18. doi: 10.3138/jcfs.41.1.1

35. van den Brink M, Benschop Y. Slaying the seven-headed dragon: the quest for
gender change in academia. Gender, Work & Organization. (2012) 19(1):71–92.
doi: 10.1111/j.1468-0432.2011.00566.x

36. O’Connor P, O’Hagan C. Excellence in university academic staff evaluation: a
problematic reality? Studies in Higher Education. (2015) 41(11):1943–57. doi: 10.
1080/03075079.2014.1000292

37. Coate K, Howson CK. Indicators of esteem: gender and prestige in academic
work. Br J Sociol Educ. (2016) 37(4):567–85. doi: 10.1080/01425692.2014.955082

38. Moreley L. Troubling intra-actions: gender, neo-liberalism and research in the
global academy. Journal of Education Policy. (2016) 31(1):28–45. doi: 10.1080/
02680939.2015.1062919

39. Falagas ME, Pitsouni EI, Malietzis G, Pappas G. Comparison of PubMed,
scopus, web of science, and google scholar: strengths and weaknesses. FASEB J.
(2008) 22:338–42. doi: 10.1096/fj.07-9492LSF

40. AlRyalat SAS, Malkawi LW, Momani SM. Comparing bibliometric analysis
using PubMed, scopus, and web of science databases. J. Vis. Exp. (2019) 152:
e58494. doi: 10.3791/58494

41. Clarivate. The History of ISI and the work of Eugene Garfield. Available at:
https://clarivate.com/webofsciencegroup/solutions/the-history-of-isi/#:∼:text=In%
201997%2C%20soon%20after%20the,in%20a%20single%20web%20portal.&text=In%
201992%2C%20the%20Thomson%20Corporation,2008%20to%20form%20Thomson
%20Reuters. Accessed: 15 July 2022 (2022).

42. Shanghai Ranking. 2021 Global Ranking of Academic Subjects. Available at: https://
www.shanghairanking.com/rankings/gras/2021/RS0403. Accessed: 15 July 2022 (2021).

43. Matthews T. LibGuides: Web of Science platform: Web of Science: Summary of
Coverage. Available at: https://clarivate.libguides.com/librarianresources/coverage.
Accessed: 15 July 2022 (2022).

44. Larivière V, Ni C, Gingras Y, Cronin B, Sugimoto CR. Bibliometrics: global
gender disparities in science. Nature. (2013) 504(7479):211–3. doi: 10.1038/504211a

45. Clarivate Analytics. InCites Indicators Handbook. Available at: http://help.prod-
incites.com/inCites2Live/8980-TRS/version/default/part/AttachmentData/data/
InCites-Indicators-Handbook-6%2019.pdf. Accessed: 13 July 2022 (2018).

46. Clarivate. Incite Indicators handbook. Available at: https://incites.help.clarivate.com/
Content/Indicators-Handbook/ih-about.htm. Accessed: 13 July 2022 (2021).

47. Burke AB, Cheng KL, Han JT, Dillon JK, Dodson TB, Susarla SM. Is gender
associated with success in academic oral and maxillofacial surgery? J Oral
Maxillofac Surg. (2019) 77(2):240–6. doi: 10.1016/j.joms.2018.07.010

48. Bendels MHK, Müller R, Brueggmann D, Groneberg DA. Gender disparities in
high-quality research revealed by nature Index journals. PLoS ONE. (2018) 13(1):
e0189136. doi: https://doi.org/10.1371/journal.pone.0189136

49. Haag DG, Schuch HS, Nath S, Baker SR, Celeste RK, Thomson WM, et al. Gender
inequities in dental research publications: findings from 20 years. Community Dent Oral
Epidemiol. (2022). doi: 10.1111/cdoe.12831. [Epub ahead of print]

50. Jones JE. Gender and research productivity in US and Canadian schools of
dentistry. A preliminary investigation. Eur J Dent Educ. (1998) 2(1):42–5. doi: 10.
1111/j.1600-0579.1998.tb00035.x
Frontiers in Oral Health 08
51. Simon L, Candamo F, He P, Karhade DS, Pirooz Y, Spinella MK, et al. Gender
differences in academic productivity and advancement among dental school faculty.
J Womens Health (Larchmt). (2019) 28(10):1350–4. doi: 10.1089/jwh.2018.7619

52. Kiziltan Eliacik B, Karahan M. Gender differences in academic productivity
within pediatric dentistry departments in Turkey. J Dent Indones. (2021) 28
(3):139–45. doi: 10.14693/jdi.v28i3.1260

53. Akanle O, Nwaobiala UR. Changing but Fragile: female breadwinning and
family stability in Nigeria. J Asian Afr Stud. (2020) 55(3):398–411. doi: 10.1177/
0021909619880283

54. Olufadewa II, Adesina MA, Ayorinde T. From Africa to the world: reimagining
Africa’s research capacity and culture in the global knowledge economy. J Glob Health.
(2020) 10(1):010321. doi: 10.7189/jogh.10.010321

55. Murphy TF. Authorship and publication. In: McGee G, editors. Case studies in
biomedical research ethics. 1. edition ed: The MIT Press (2004). p. 273–305.

56. Fadeel B. But many that are first shall be last; and the last shall be first. FASEB J.
(2009) 23(5):1283. doi: 10.1096/fj.09-0503LTR

57. Tscharntke T, Hochberg ME, Rand TA, Resh VH, Krauss J. Author sequence
and credit for contributions in multiauthored publications. PLoS Biol. (2007) 5(1):
e18. doi: 10.1371/journal.pbio.0050018

58. Trading Economics. Nigeria: Gender Equality. Available at: https://
tradingeconomics.com/nigeria/gender-equality-wb-data.html#:∼:text=Gender%
20equality%20in%20Nigeria%20was,compiled%20from%20officially%20recognized%
20sources. Accessed: 15th July 2022 (2022).

59. Sartori LRM, Henzel LT, de Queiroz ABL, Ramos EC, de Oliveira LJC, Chisini
LA, et al. Gender inequalities in the dental science: an analysis of high impact
publications. J Dent Educ. (2021) 85(8):1379–87. doi: 10.1002/jdd.12603

60. Adams TL. Feminization of professions: the case of women in dentistry. The
Canadian Journal of Sociology. (2005) 30(1):71–94. doi: 10.2307/4146158

61. McKay JC, Quiñonez CR. The feminization of dentistry: implications for the
profession. J Can Dent Assoc. (2012) 78:c1. PMID: 22322017

62. Gallagher JE, Scambler S. Reaching A female majority: a silent transition for
dentistry in the United Kingdom. Prim Dent J. (2021) 10(2):41–6. doi: 10.1177/
20501684211013165

63. Chukwumah NM, Uweni A. Gender disparity and the dental profession in
Nigeria: a 10-year follow- up study. Nigerian Journal of Dental Research. (2017) 2
(2):87–92. https://www.njdres.com/index.php/njdres/article/view/289

64. Kilminster S, Downes J, Gough B, Murdoch-Eaton D, Roberts T. Women in
medicine- is there a problem? A literature review of the changing gender
composition, structures and occupational cultures in medicine. Med Educ. (2007) 41
(1):39–49. doi: 10.1111/j.1365-2929.2006.02645.x

65. Glass C, Cook A. Leading at the top: understanding women’s challenges above
the glass ceiling. Leadersh Q. (2016) 27(1):51–63. doi: 10.1016/j.leaqua.2015.09.003

66. Long MT, Leszczynski A, Thompson KD, Wasan SK, Calderwood AH. Female
authorship in major academic gastroenterology journals: a look over 20 years.
Gastrointest Endosc. (2015) 81(6):1440–7. e3. doi: 10.1016/j.gie.2015.01.032

67. Kaufman RR, Chevan J. The gender gap in peer-reviewed publications by
physical therapy faculty members: a productivity puzzle. Phys Ther. (2011) 91
(1):122–31. doi: 10.2522/ptj.20100106

68. Ensher EA, Murphy SE. The mentoring relationship challenges scale: the impact
of mentoring stage, type, and gender. J Vocat Behav. (2011) 79(1):253–66. doi: 10.
1016/j.jvb.2010.11.008
frontiersin.org

https://doi.org/10.1558/japl.v4i1.5
https://doi.org/10.1558/japl.v4i1.5
https://doi.org/10.3138/jcfs.41.1.1
https://doi.org/10.1111/j.1468-0432.2011.00566.x
https://doi.org/10.1080/03075079.2014.1000292
https://doi.org/10.1080/03075079.2014.1000292
https://doi.org/10.1080/01425692.2014.955082
https://doi.org/10.1080/02680939.2015.1062919
https://doi.org/10.1080/02680939.2015.1062919
https://doi.org/10.1096/fj.07-9492LSF
https://doi.org/10.3791/58494
https://doi.org/10.1038/504211a
https://doi.org/10.1016/j.joms.2018.07.010
https://doi.org/https://doi.org/10.1371/journal.pone.0189136
https://doi.org/10.1111/cdoe.12831
https://doi.org/10.1111/j.1600-0579.1998.tb00035.x
https://doi.org/10.1111/j.1600-0579.1998.tb00035.x
https://doi.org/10.1089/jwh.2018.7619
https://doi.org/10.14693/jdi.v28i3.1260
https://doi.org/10.1177/0021909619880283
https://doi.org/10.1177/0021909619880283
https://doi.org/10.7189/jogh.10.010321
https://doi.org/10.1096/fj.09-0503LTR
https://doi.org/10.1371/journal.pbio.0050018
https://doi.org/10.1002/jdd.12603
https://doi.org/10.2307/4146158
https://pubmed.ncbi.nlm.nih.gov/PMID: 22322017
https://doi.org/10.1177/20501684211013165
https://doi.org/10.1177/20501684211013165
https://www.njdres.com/index.php/njdres/article/view/289
https://doi.org/10.1111/j.1365-2929.2006.02645.x
https://doi.org/10.1016/j.leaqua.2015.09.003
https://doi.org/10.1016/j.gie.2015.01.032
https://doi.org/10.2522/ptj.20100106
https://doi.org/10.1016/j.jvb.2010.11.008
https://doi.org/10.1016/j.jvb.2010.11.008
https://doi.org/10.3389/froh.2023.1059023
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

	Gender differences in dentistry and oral sciences research productivity by researchers in Nigeria
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


