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Top 100 most-cited papers on diabetes
mellitus in Dentistry: a bibliometric study

Abstract: This study assessed the features of the 100 most-cited papers
on diabetes mellitus (DM) in dentistry using bibliometric measures.
A search of the most cited papers on DM using journals included in
the category “Dentistry, Oral Surgery and Medicine” in the Web of
Science database up to January 2023 was performed. The complete
bibliographic records of the selected papers were exported in plain
text or Research Information Systems (RIS) file format. The following
bibliometric indicators were collected: title, year, authors, number of
citations, mean number of citations, institution, country, continent,
study design, journal, impact factor, and keywords. Graphical
bibliometric networks were created using the VOSviewer software.
The number of citations for the 100 most-cited papers in DM research
ranged from 111 to 566. Six papers each had more than 400 citations.
Most were observational studies (n = 50) from the United States (USA)
(n = 23) and were published in the Journal of Periodontology (30%; n=30).
Robert Genco was the most cited author and contributed the most to
the top 100 articles (3,653 citations; n = 13). The VOSviewer map of
co-authorship showed the existence of clusters in research collaboration.
The most prolific institutions were the Universities of Buffalo and
Michigan (n = 6 each). “Diabetes mellitus” was the most frequent
keyword, with 31 occurrences. In conclusion, the most cited studies
that investigated the relationship between dentistry and DM were in
periodontology. Observational studies, primarily from the USA, have
been the most cited thus far.

Keywords: Bibliometrics; Databases, Bibliographic; Diabetes Mellitus;
Hyperglycemia.

Introduction

Diabetes mellitus (DM) is a metabolic disease characterized by
hyperglycemia, which affected 537 million individuals aged 20-79 years
in 2021.? DM results in elevated levels of inflammatory markers and
increased susceptibility to infections,** leading to progressive complications
in various organs and tissues. This ultimately reduces quality of life and
increases morbidity and mortality among patients.>®

DM exhibits a spectrum of oral manifestations and/or complications,
including a high prevalence and severity of dental caries and periapical
bone resorption,”® impaired periodontal wound healing,’® and an
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elevated risk of developing oral potentially malignant
disorders." A recent systematic review also showed
that DM is associated with increased degeneration
and mineralization within pulp tissue.?

Over the past 35 years, bibliometric analyses
have measured the impact, trends, and development
in various field of health research through quali-
quantitative analyses of the number of citations of
papers.!? Several bibliometric studies focusing on
DM have been performed in the last three years,
particularly within the medical sciences.'*1

The evaluation of oral alterations and correlation
between different materials/therapies and systemic
disorders, such as DM, has become an emerging field
of interest in oral health research over time. However,
to the best of our knowledge, no bibliometric analysis
has been undertaken to comprehensively understand
the hot topics, leading research centers, and potential
future directions of DM research within dentistry.

In this context, a bibliometric analysis of the most-
cited articles pertaining to DM in oral health research
can help clinicians and researchers identify prominent
authors, countries, journals, and institutions with high
publishing activity, while also delineating research
trends over time. Therefore, this study assessed the
features of the 100 most-cited papers on DM in Dentistry
through bibliometric measures, aiming to elucidate the
impact and dissemination of different study designs
on DM across the dental scientific community.

Methods

Information sources and search strategy

In January 2023, a bibliometric analysis focused on
the 100 most cited papers on DM research in Dentistry
was conducted in the Web of Science “All Databases”
(WoS-AD) and “Core Collection” (WoS-CC) in the
category of ‘Dentistry, Oral Surgery, and Medicine’.
The following search terms were used: (“diabetes
mellitus” OR diabetes OR diabetic OR diabetics OR
“diabetic mellitus” OR “diabetics mellitus” OR “type
2 diabetes mellitus” OR “type 1 diabetes mellitus”
OR “insulin resistance” OR “insulin sensitivity” OR”
high glucose” OR hyperglycemic OR hyperglycaemia
OR hyperglycemia OR “glycated hemoglobin” OR
“diabetes complications”).

2 Braz. Oral Res. 2024;38:e075

Study selection and data collection

Three researchers (A.H.R.P., G.P.N. and K.S.P)
independently conducted the study selection based
on eligibility criteria. These authors reviewed the title
and abstracts of the identified articles, and if necessary,
conducted full-text reading. The resulting list was
arranged in descending order of WoS citations. The
three researchers also undertook data extraction.
During screening of the articles identified, restrictions
on language or year of publication were not imposed
in any way. Any disagreements on study selection and
data extraction were resolved through discussion and
consensus. Papers whose main focus was not related
to DM or those that did not present at least a dedicated
topic were excluded. Likewise, letters to the editor
and reports on meeting abstracts were also excluded.
In cases where more than one paper had the same
number of citations, the more recently published paper
received a higher rank. The assessment concluded
upon finding the 100*" most-cited paper. Complete
bibliographic records of the selected papers were
exported in plain text or Research Information Systems
(RIS) file format from WoS and imported into the
VOSviewer software (version 1.6.7; Leiden University
Center for Science and Technology Studies, Leiden,
Netherlands) for statistical computation and graphics.

The following information was extracted from each
paper: title of the article; year of publication; first and
others authors; number of citations; the citation mean
per year (ratio of the numbers of citations and the period
since the year of publication until December 2022);
research center or institution/university; country and
continent based on corresponding author’s affiliation;
study design; journal and Journal Citation Reports
Impact Factor (JCR® IF 2021) in the WoS subject category
“Dentistry, Oral Surgery & Medicine” for the year in
which the papers had been published; and finally, the
keywords. Study designs were classified as follows:
literature review, laboratorial studies (in vitro, in vivo,
in situ, ex vivo), observational study, randomized
controlled trial (RCT), non-randomized clinical study,
and systematic review with or without meta-analysis.

Data analysis and visualization
The VOSviewer software was used to generate
bibliometric networks. Within these maps, authors’
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names were pooled into the VOSviewer as a unit
of analysis and were linked to each other based on
the number of co-authored papers. A collaboration
network was constructed for co-authors who
had contributed to three or more articles.”” In the
networks, clusters consisted of groups of nodes that
were closely related, with each cluster assigned
a specific color. The node size indicated the total
number of articles published by each co-author.
Larger circles indicated more relevant terms, and
strongly related terms were positioned closer to
each other. Furthermore, lines between terms
indicated existing relationships, with thicker
lines representing stronger connections between
two items."®

Results

The screening process identified 12,436 papers
from WoS-AD classified under the “Dentistry, Oral
Surgery and Medicine” category. Following the
ranking of this list in descending order of citation
count, 132 papers were excluded due to their lack of
focus on the evaluated field. The top 100 most-cited
papers, along with their respective citation counts,
are presented in Table 1.

The most-cited papers received a total of 18,694
citations (minimum: 111 citations; maximum:
566 citations) in WoS-AD, and 17,317 citations
(minimum: 104 citations; maximum: 532 citations)
in WoS-CC. The paper with the highest citation
count’ was cited 566 times and had an average of
35.37 citations per year according to WoS-AD. This
paper was also the most cited in WoS-CC, with
532 citations.

Journal and year of publication

Overall, the papers in the top 100 list were
published across 16 journals. The top four journals
were the Journal of Periodontology (30%; JCR® [F2021
- 4.494), the Journal of Clinical Periodontology (27%;
JCR® IF2021 - 7.478), the Journal of Dental Research
(11%; JCR®IF2021 - 8.924), and Periodontology 2000
(6%; JCR® IF2021 - 7.589) (Table 1).

The selected papers were published between the
years 1978 and 2021 (Table 1 and Figure 1). The half-

decade of 2005 to 2010 exhibited the highest number
of most-cited articles (n = 39), with a peak in 2007
(n=9). The oldest and newest papers within the top
100 were observational studies. The oldest study in
the top 100 list, published in 1978 by Basker et al.,*
has been cited 154 times (average of 3.4 citations
per year). The most recent study, published in 2021
by Moorthy et al.,* has been cited 124 times (average
of 17.33 citations per year).

Contributing authors

Well-differentiated clusters are shown in the
co-authorship network map (Figure 2), highlighting
prominent research groups led by American
researchers such as Genco, Taylor, Lamster, and
Shlossman. Publications with three or more authors
were more prevalent. Among the 374 authors identified,
those with the most publications as first authors
were Brian Mealey (n = 4; 1,138 citations), George
Taylor (n = 3; 907 citations), Giovanni Salvi (n = 3; 497
citations), and Toshiyuki Saito (n = 3; 460 citations).
However, Robert Genco was the author with the most
significant contribution to the top 100 list, having
authored 13 papers with a total of 3,653 citations.
Following Genco, George Taylor ranked second with
seven papers and 1,936 citations.

Contributing institutions and countries

The articles originated from 54 institutions and
were affiliated with 15 countries, identified through
the corresponding author’s institution. The University
at Buffalo (1,844 citations) and the University of
Michigan (1,674 citations) emerged as the most
prominent contributors, each with six publications.
They were followed by the University of Texas (n =5;
1,185 citations) and Columbia University (n = 5; 809
citations). Three papers did not provide information
on the corresponding authors’ institutions.?*

In terms of the countries of origin, the United
States of America (USA) led with the highest number
of publications and citations (n = 51; 10,733 citations),
followed by Japan (n = 6; 931 citations), Sweden
(n = 6; 850 citations), England (n = 5; 1,107 citations),
Brazil (n = 5; 879 citations), and Finland (n = 5;
619 citations). No papers from Africa and Oceania
were included in the list (Figure 3).
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Top 100 most-cited papers on diabetes mellitus in Dentistry: a bibliometric study
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Figure 1. The number of publications of the 100 most-cited papers per year.

Figure 2. Co-authorship network map in top 100 most-cited papers on diabetes research in Dentistry.

were systematic reviews (1,819 citations), with six

Study design including meta-analysis and four without (Table 2).

Among the top 100 most-cited papers, 50 Randomized and non-randomized clinical trials,
were observational studies (22,206 citations), 26 laboratory studies, and case reports were less frequent
were literature reviews (5,209 citations), and 10 in comparison.
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Figure 3. Global distribution of the top 100 most-cited papers on diabetes mellitus in Dentistry.

Table 2. Characteristics of the 100 most-cited papers on diabetes research in Dentistry regarding study design.

Study design

Observational study 50
Literature review 26
Systematic review/meta-analysis 10
In vivo (laboratory study) 6
Randomized controlled trial 5
Non-randomized clinical study 2

Case report 1

In vitro (laboratory study) 1

Number of papers

Number of citations (WoS-AD) Citation ratio*

22206 4441
5209 200.3
1819 181.9
1,195 199.2
914 182.8
331 165.5
167 167
141 141

*Number of citations/number of papers; WoS-AD: Web of Science - All Databases.

Keywords and research topic

Figure 4 shows a density map of connected
keywords. A total of 233 keywords were identified,
with 169 appearing only once. The term “diabetes
mellitus” (n = 31) was the most frequently mentioned,
followed by “periodontitis” (n = 26), “diabetes”
(n=24), “periodontal disease” (n=19), “epidemiology”
(n=14), “hyperglycemia” (n = 10), and “inflammation”
(n = 10).

20 Braz. Oral Res. 2024;38:e075

Regarding the primary focus of the studies
(Table 3), papers examining the relationship between
DM and the periodontal disease were the most
prevalent and achieved the highest citation count
(n=72;14,077 citations). This was followed by research
on the impact of DM on implant survival and/or
osseointegration (n = 17; 2,399 citations). Only one
included paper investigated the association between
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Figure 4. VOSviewer density map of co-occurrence of keywords.

coronavirus disease and the occurrence of oral
infection in patients with diabetes (124 citations).

Discussion

The emerging scientific evidence indicates a
bidirectional association between DM and oral
conditions, with each impacting the other mutually.®
As a prevalent metabolic disease among patients,
the relationship between DM and oral health has
emerged as a promising area of study within both
medical® and dental research.? In this regard, this is
the first bibliometric study to access the features of the
100 most-cited papers on DM research published in
Dentistry. The most-cited papers in this bibliometric
analysis received 18,694 in WoS-AD, with individual
citations ranging from 111 to 566.

The existing literature suggests that classic
papers typically have at least 400 citations, serving
as key references in the advancement of research
and clinical practice.”® Depending on the specific
characteristics of the research area, articles with at
least 100 citations can also be considered classics.?*
In this bibliometric analysis, the paper ranked at
position 100 had 111 citations in WoS-AD. Therefore,
itis reasonable to infer that all selected papers have

made a significant impact on the field of diabetes
research in dental journals. This feature not only
demonstrates the importance of the theme over the
years but also implies that other “classic articles”
might have been omitted.

When the papers were ranked in descending order
of citation number, the literature review “Diabetes
mellitus and periodontal diseases” written by Mealey
& Oates®! was ranked first. Besides citation count,
other important aspects should be considered when
evaluating the scientific impact of a paper, such as
the methodological quality and study design.*® The
most-cited paper received fewer citations per year
compared to more recent papers that were ranked
lower. For instance, an umbrella review published
in 2020,% ranked 84", received more citations per
year than the aforementioned article.” Similarly,
systematic reviews were the third most prevalent
study design on the list, with six studies being
systematic reviews complemented by meta-analysis,
representing the top of scientific evidence. Thus,
this higher citation density may be related to the
topic and study design. Therefore, evaluating the
average number of citations received per year, as also
considered in other bibliometric analyses,*** over
citation count alone, may provide a more significant
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Table 3. Main objective of the top 100 most-cited papers on diabetes mellitus in Dentistry.
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22

References

Mealey BL, Oates TW. American Academy of Periodontology.
Diabetes mellitus and periodontal diseases. J Periodontol. 2006
Aug;77(8):1289-1303. https://doi.org/10.1902/jop.2006.050459

Chapple IL, Genco R. Working group 2 of the joint EFP/
AAP workshop. Diabetes and periodontal diseases: consensus
report of the Joint EFP/AAP Workshop on Periodontitis and
Systemic Diseases. J Periodontol. 2013 Apr;84(4):106-112.
https://doi.org/10.1902/jop.2013.1340011.

King GL. The role of inflammatory cytokines in diabetes and
its complications. J Periodontol. 2008 Aug;79(8):1527-34.
https://doi.org/10.1902/jop.2008.080246.

Haber J, Wattles J, Crowley M, Mandell R, Joshipura K, Kent
RL. Evidence for cigarette smoking as a major risk factor
for periodontitis. J Periodontol. 1993 Jan;64(1):16-23.

https://doi.org/10.1902/jop.1993.64.1.16.

Genco RJ, Grossi SG, Ho A, Nishimura F, Murayama Y. A Proposed
Model Linking Inflammation to Obesity, Diabetes, and Periodontal
Infections. J Periodontol. 2005 Nov;76 (11):2075-2084.
https://doi.org/10.1902/jop.2005.76.11-5.2075.

Emrich LJ, Shlossman M, Genco RJ. Periodontal disease in non-insulin-

dependent diabetes mellitus. J Periodontol. 1991 Feb;62(2):123-31.
https://doi.org/10.1902/jop.1991.62.2.123.

Taylor GW, Burt BA, Becker MP, Genco RJ, Shlossman M,
Knowler WC, Pettitt DJ. Severe Periodontitis and Risk for Poor
Glycemic Control in Patients with Non-Insulin-Dependent
Diabetes Mellitus. J Periodontol. 1996 Oct;67 (10):1085-1093.
https://doi.org/10.1902/jop.1996.67.10s.1085.

Golub LM, Lee HM, Lehrer G, Nemiroff A, McNamara TF, Kaplan
R, Ramamurthy NS. Minocycline reduces gingival collagenolytic
activity during diabetes. Preliminary observations and a proposed new
mechanism of action. J Periodontal Res. 1983 Sep;18(5):516-26.
https://doi.org/10.1111/j.1600-0765.1983.tb00388 .x.

Taylor GW, Borgnakke WS. Periodontal disease:
associations with diabetes, glycemic control and
complications. Oral Dis. 2008 Apr;14(3):191-203.
https://doi.org/10.1111/j.1601-0825.2008.01442 x.

Grossi SG, Skrepcinski FB, DeCaro T, Robertson DC, Ho AW, Dunford
RG, Genco RJ. Treatment of periodontal disease in diabetics reduces
glycated hemoglobin. J Periodontol. 1997 Aug;68(8):713-719.
https://doi.org/10.1902/jop.1997.68.8.713.

Tsai C, Hayes C, Taylor GW. Glycemic control of type 2 diabetes
and severe periodontal disease in the US adult population.
Community Dent Oral Epidemiol. 2002 Jun;30(3):182-192.
https://doi.org/10.1034/j.1600-0528.2002.300304 .x.

Borgnakke WS, Yléstalo PV, Taylor GW, Genco RJ. Effect of
periodontal disease on diabetes: systematic review of epidemiologic
observational evidence. J Clin Periodontol. 2013 Apr;40 (14):135-52.
https://doi.org/10.1111/jcpe.12080.

Jin LJ, Lamster IB, Greenspan JS, Pitts NB, Scully C, Warnakulasuriya S.

Global burden of oral diseases: emerging concepts, management and
interplay with systemic health. Oral Dis. 2016 Oct;22(7):609-619.
https://doi.org/10.1111/0di.12428.

Cianciola LJ, Park BH, Bruck E, Mosovich L, Genco RJ. Prevalence
of periodontal disease in insulin-dependent diabetes mellitus
(juvenile diabetes). J Am Dent Assoc. 1982 May;104(5):653-660.
https://doi.org/10.14219/jada.archive.1982.0240.

Braz. Oral Res. 2024;38:e075

Main objective

To review the literature concerning the relationship between
DM and periodontal diseases.

To report the epidemiological evidence from cross-sectional,
prospective and intervention studies for the impact of
periodontal disease on diabetes incidence, control, and
complications and to identify potential underpinning
mechanisms.

To provide an understanding of the inflammatory basis for
diabetes and its complications.

To evaluate the role of smoking as a risk factor for
Periodontitis in diabetic and nondiabetic study groups.

To evaluate the relationship between obesity, periodontal
disease, and DM insulin resistance as well as the plasma
levels of TNFa and its soluble receptors to assess the
relationship of inflammation to obesity, diabetes, and
periodontal infections.

To determine the relationship between diabetes mellitus and
oral health status in Pima Indians from the Gila River Indian
Community in Arizona.

To test the hypothesis that severe periodontitis in persons with
NIDDM increases the risk of poor glycemic control.

To describe initial studies using minocycline in diabetic rats
and humans.

To review the evidence for adverse effects of diabetes on
periodontal health and periodontal disease on glycemic
control and complications of diabetes.

To assess the effects of treatment of periodontal disease on
the level of metabolic control of diabetes.

To investigate the association between glycemic control
of T2DM and severe periodontal disease in the US adult
population ages 45 years and older.

To systematically review non-experimental, epidemiologic
evidence for effects of periodontal disease on diabetes
control, complications, and incidence.

To present the global burden of major oral diseases with an
exegetical commentary on their current profiles, the critical
issues in oral healthcare and future perspectives.

To assess the correlation of the prevalence and severity of

periodontal disease in the IDDM group with other factors,

including supragingival dental plaque, age, and onset and
duration of DM.
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To evaluate if persons with NIDDM have greater risk of more
severe alveolar bone loss progression than do those without
NIDDM over a 2-year period.

To understand the effects of antimicrobial periodontal
therapy on serum TNF-alpha concentration and subsequent
metabolic control of diabetes.

To review the bidirectional relationships between diabetes
and periodontal diseases.

To explore the effect of periodontal therapy on glycemic
control in persons with type 2 diabetes mellitus.

To investigate the association between severe periodontitis
and increase in inflammatory and metabolic risk factors for
cardiovascular disease.

To evaluate measure fasting plasma lipids as well as blood
glucose in non-diabetic periodontal disease patients and
control subjects.

To identify possible risk factors for implant loss and peri-
implant diseases and to use those risk factors to form a
predictive model for peri-implantitis and implant loss. It is also
the aim to quantify the prevalence of peri-implant disease at
~10 years after implant placement by using the best-available
definitions of peri-implant diseases at the time of publication.

To describe the prevalence of dry-mouth symptoms
(xerostomia), the prevalence of hyposalivation in this
population, and the possible interrelationships between
salivary dysfunction and diabetic complications

To review the literature to consider and discuss the mounting
evidence that the basis for the inter-relationships between
chronic periodontitis and atheromatous disease and
diabetes lie at a fundamental intracellular level, namely
oxidative stress, and mitochondrial dysfunction, as a meeting
background among such chronic diseases and periodontitis.

To review the literature concerning TNF-a. produced by the
adipose tissues of obese patients acts as a risk factor for
periodontal inflammation, and TNF-a produced due to

periodontal inflammation may be an additional important

factor influencing insulin sensitivity in both obese and type 2
diabetic patients.

To monitor the effect of non-surgical periodontal therapy on
glycemic control in patients with T2DM.

To monitor clinical, microbiological, medical, and
immunological effects of non-surgical periodontal therapy in
diabetics and healthy controls.
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To evaluate the effect of periodontal treatment on diabetes
outcomes.

To evaluate the available literature to assess whether
smoking, diabetes, and periodontitis have an adverse effect
on the outcomes of implants placed in patients with these
conditions.

To examine the relationship between obesity and periodontal
disease by taking oral glucose tolerance test results into
consideration.

To evaluate the possible association between NIDDM and
clinical and microbiological periodontal disease among
adult Sardinians.

To analyze the published data to consider the hypothesis
for a potential relationship between MetS and periodontitis,
with oxidative stress acting as a putative link between both

conditions.

To review the evidence for the association between diabetes
and periodontal and peri-implant conditions and the impact
of periodontal therapy in subjects with diabetes.

To update the available evidence on the impact of
periodontitis on diabetes control, incidence and
complications.

To summarise our current understanding of the relationship
between diabetes and periodontitis and to discuss the
clinical implications of these findings for the dental
professional.

To evaluate the effect of controlling gingival inflammation
on blood glucose levels as determined by glycosylation of
hemoglobin and albumin.

To investigate the profiles of burning mouth syndrome
patients, its characteristics, and the available treatment
methods and their effects.

To review the relationship between obesity and periodontal
disease and the causal relationship between obesity and
diabetes

To evaluate the association between long-term control of
diabetes mellitus (DM) and periodontitis.

To provide an update of the review by Taylor (Journal of

Clinical Periodontology, 2013, 40, S113) regarding the

scientific evidence of the biological association between
periodontitis and diabetes.

To define a population of diabetics exhibiting an increased
risk of developing severe periodontitis by comparing the
medical status of 2 groups of diabetics, 1 with no/minor

periodontal disease and 1 with severe periodontal disease.

To review the clinical evidence supporting a higher rate of
complications during fracture healing in diabetic patients
and the histological evidence indicating impaired potential
for intramembranous and endochondral ossification in the
presence of uncontrolled experimental diabetes.
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Top 100 most-cited papers on diabetes mellitus in Dentistry: a bibliometric study

To identify whether monocytic TNF alpha secretion patterns
could serve as a potential phenotypic discriminator for
periodontal disease susceptibility within IDDM patients.

To demonstrate the presence of RAGE in human
periodontium in patients with chronic periodontitis with and
without T2DM.

To evaluate the relationship between periodontitis and
glucose tolerance status, including changes in status.

To compare the prevalence and severity of periodontal
disease in age- and sex-matched adult long- and short-
duration IDDM and NIDDM.

To assess the expression of MMP-8 and -9 in gingival tissues
of diabetic chronic periodontitis, non-diabetic chronic
periodontitis, and healthy patients.

To review variations in type, metabolic control, and duration
of diabetes and highlights the results of studies that have
considered these variations.

To report an examination of the subgingival microflora and
serum antibody response in noninsulin-dependent diabetes
mellitus.

To update the knowledge base on periodontal diseases and
health.

To examine the relationship between periodontitis and 5
components of metabolic syndrome--abdominal obesity,
triglyceride level, high-density lipoprotein cholesterol level,
blood pressure, and fasting blood sugar level--in 584
Japanese women.

To review the relationship between chronic inflammatory
diseases: periodontitis, diabetes, and coronary artery
disease.

To evaluate the impact of systemic diseases and their
treatment on the success of osseointegration therapy.

To identify the effects of streptozotocin-induced diabetes on
osseointegration.

To assess the influence of systemic and local bone and
intra-oral factors on the occurrence of early TiUnite implant
failures.

To compare the local efficacy of nonsurgical periodontal
therapy between T2DM and non-diabetic patients and the
effect of periodontal therapy on glycaemic control.
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To compare the subgingival biodiversity in deep periodontal
pockets of subjects with chronic periodontitis and either
uncontrolled T2DM or no diabetes using 16S rRNA gene
cloning and sequencing.

To discuss the potential mechanism of diabetes-enhanced
bone loss in relation to osteoblasts and osteoclasts.

To investigate the association between periodontal disease
and changes in metabolic-syndrome components to
accumulate evidence of the causal relationship between the
two conditions.
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To determine whether glycemic control was related to
gingival crevicular fluid levels of IL-1beta.

To assess the prevalence of Candida albicans and oral
infection with Candida in patients with insulin-dependent
diabetes mellitus.

To investigate the common contributing factors leading to
such infections and of highlighting the significance of this
surge seen in patients infected with SARS-CoV-2.

To evaluate the composition of the subgingival flora in IDDM
patients suffering from Periodontitis using cultural, phase
contrast and immunofluorescent microscopic procedures.
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To provide information regarding the role of periodontal
disease in systemic diseases, including bacteremia, infective
endocarditis, cardiovascular disease and atherosclerosis,
prosthetic device infection, diabetes mellitus, respiratory
diseases, and adverse pregnancy outcomes.

To describe the emerging evidence and updates the current
state of knowledge regarding the associations between
periodontal diseases, mainly periodontitis, and several

systemic diseases.

To assess the periodontal status of a large cohort of children
and adolescents with diabetes.

To determine whether both T1IDM and T2DM are associated

with increased prevalence and extent of periodontal disease

and tooth loss compared with non-diabetic subjects within a
homogeneous adult study population.

To evaluate the effects of periodontal therapy on the serum
levels of HbATc and on inflammatory biomarkers.

To discuss the primary hormonal factors associated with
diabetes mellitus and female sex steroid hormones.

To investigate whether hyperglycaemia/DM is associated
with peri-implant diseases (peri-implant mucositis and peri-
implantitis).

To investigate the effect of periodontal therapy on the
circulating concentration of hs-CRP, FIB, IL-4, IL-6, IL-8,
IL-10 and TNF-alpha and on the metabolic control in T2DM
patients.

To evaluate the factors associated with long-term implant
survival in a large cohort of patients in regular follow-up
until data collection.

To investigate periodontal status, including assessment of 3
putative periodontal pathogens, in a group of elderly Finnish
patients with non-insulin-dependent diabetes mellitus.

To evaluate the effect of glycemic level on implant
integration in persons with diabetes

To assess the success of 2-stage endosseous root-form
implants (3 different implant systems) placed in the
mandibular symphysis of 89 male type 2 diabetic subjects.

To report the efficacy of periodontal care in the improvement
of glycemic control in 165 veterans with poorly controlled
diabetes over 4 mo.
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To study the capability of the number of missing teeth in
predicting incident cardiovascular diseases, diabetes, and
all-cause death.

To evaluate the salivary concentrations of IL-6, MMP-8, and
OPG in patients with periodontitis withT2DM.

To study the frequency of recurrence of periodontitis in
diabetic subjects, who, prior to the initiation of a 5-year
period of monitoring, were freated for moderate to
advanced periodontal disease.

To examine the periodontal health status of adult diabetics
and healthy controls.

To analyse periodontal disease experience in 40- to 70-year-
old, sex-matched IDDM and NIDDM.

AGEs: advanced glycation endoproducts; DM: diabetes mellitus; FIB: fibrinogen; hs-CRP: HbATc: Hemoglobin A1C; IL: interleukin; IDDM:
insulin-dependent diabetes mellitus; high-sensitivity capsule-reactive protein; mo: months; MMP: matrix metalloproteinase; NIDDM: non-insulin
dependent diabetes mellitus; OPG: osteoprotegerin; PGE2: prostaglandin E2; RANKL: receptor activator of nuclear factor kappa beta; TNF:

tumour necrosis factor; TIDM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus; US: United States.

parameter for assessing the relevance of a study in
a specific research area.

The 100 most-cited papers were published within
a 45-year timeframe, which may not be considered
a long period given the significant rise in the
prevalence of DM in the population over the years!
and the extensive efforts to control DM over decades.
Although the oldest paper was an observational study
not entirely focused on DM,? the authors conducted
a causality analysis on burning mouth syndrome
in diabetic patients, establishing an important
relationship between the two conditions. However,
the most influential papers were predominantly
published in the 2000s, demonstrating the high
interest in this research topic over the last 20 years.
Additionally, more than half of all included studies
(n = 68) were published in only three peer-reviewed
journals: Journal of Periodontology, Journal of Clinical
Periodontology, and Journal of Dental Research. These
data confirm that leading journals in a research
field tend to attract papers that are likely to have a
high citation number, thereby maintaining the high
impact factor of those journals.*

Based on the data collected from the selected
papers, Periodontology emerges as the area that
has most extensively investigated the relationship
between DM and Dentistry. Conversely, areas
such as Oral Pathology, Oral Implantology, and
Endodontics were less frequently identified in the
list. The most cited papers have predominantly
explored the relationship between DM and
periodontal disease in humans, showcasing a
significant interest in understanding the influence
and correlation of DM and other prevalent diseases
on the progression of periodontal infections. Most
of the research has focused on diagnosing and
treating periodontal conditions in diabetic patients,
yielding positive outcomes for the improvement of
the oral and systemic health of affected individuals.
Furthermore, papers evaluating the impact of DM
on osseointegration and stability of dental implants
were also frequently observed. According to these
features, “diabetes mellitus” and “periodontitis”
were the most used keywords among the
most-cited papers. However, although the main
topics of interest among the most-cited papers
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were primarily concerned with the evaluation of
different aspects of DM on periodontal research,
many keywords were used in a single paper (72.5%).
This point indicates a lack of standardization in the
use of these important components of bibliographic
search. Unfortunately, several papers did not include
keywords,??*243-4¢ ynderscoring the importance
of authors using strategic terms in their titles and
abstracts that are closely related to the area and
topic of interest, thus facilitating the retrieval of
more relevant results.

Overall, the greatest contribution was made by
the American author Robert J. Genco, a pioneer
in periodontal research, who also emerged as the
most-cited author. George W. Taylor also played a
crucial role in DM research, ranking second in terms
of citations. Consequently, the State University of
New York at Buffalo and the University of Michigan,
the affiliations of these influential authors, emerged
as the most prolific institutions in diabetes research
in dentistry. In concordance with other bibliometric
studies in diabetes,*'® the USA and its academic
institutions continue to have the largest contributions
in this research field. The USA is renowned for its
well-established and extensive scientific community,
bolstered by widespread public support and significant
investment from the US government in scientific
research. Furthermore, similar to previous bibliometric
studies in Dentistry,"'®¥” no papers from African
countries were included in the list. This absence could
be attributed to various factors, including language
barriers, challenges in professional networking, and
limited access to information.’

Considering the impact of different variables,
such as demographic and economic factors, on the
relationship between diabetes and oral health, few
randomized clinical trials were identified among the
most-cited papers in the current bibliometric analysis.
Furthermore, this study has some limitations that need
to be considered. Firstly, there is a possibility that
some important articles without specific keywords
or terms matching the current search strategy were
not retrieved in the electronic search. Additionally,
similar to other bibliometric studies published in
Dentistry***® and other biomedical fields,"**'® only one
database was used as the source of abstracts, citations,
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and other bibliometric data. The present analysis
only included papers from the WoS citation indexing
database, which is considered a limitation of this
article. This database was selected because it covers
over 34,000 high-quality and peer-reviewed journals in
more than 250 areas,* and has also measured citation
numbers since 1950.®> However, other databases,
such as Scopus and Google Scholar, should also be
considered in future analysis. Finally, self-citations
were not considered during the quantification of
citations. Although self-citations may not significantly
affect the order of the top 100 list,**> they should be
interpreted with caution. Self-citations could also be
a common practice in lines of investigation involving
a limited number of researchers and may serve to
save space by referencing methodologies that have
been previously described elsewhere.'%3

Based on the data derived from the assessed
features of this bibliometric analysis, further
studies are encouraged on this topic, particularly
in lower-income areas, using large-scale, randomized
designs in community settings. Additionally, a more
comprehensive examination of demographic and
economic variables is warranted to determine their
effect on the relationship between DM and oral
condition in humans, especially across other areas
of Dentistry.

Conclusion

This bibliometric study provided useful data
regarding the main features, direction, and most
prolific research groups involved in DM research
within Dentistry. The area of Periodontology stood out
in the most cited studies that evaluated the relationship
between Dentistry and DM, primarily originating
from institutions such as the State University of New
York at Buffalo and the University of Michigan in the
USA. Observational studies exploring the relationship
between DM and periodontal disease garnered the
highest citation counts thus far.

Acknowledgments
This study was financed in part by Coordenacao

de Aperfeicoamento de Pessoal de Nivel Superior -
Brasil (CAPES) - 88887.649870/2021-00.



Reis-Prado AH, Paula KS, Nunes GP, Abreu LG, Cintra LTA, Peixoto IFC, et al.

References

20.

21.

22.

23.

24.

25.

. International Diabetes Federation. IDF Diabetes atlas. 10th ed. 2021 [cited 2023 Feb 23]. Available from: https://diabetesatlas.org/
. Pimenta RM, Reis-Prado AH, Oliveira SC, Goto J, Cosme-Silva L, Cintra LT, et al. Effects of diabetes mellitus on dental pulp: a systematic

review of in vivo and in vitro studies. Oral Dis. 2024 Mar;30(2);100-15. https://doi.org/10.1111/0di.14267

. Elimam H, Abdulla AM, Taha IM. Inflammatory markers and control of type 2 diabetes mellitus. Diabetes Metab Syndr.

2019;13(1):800-4. https://doi.org/10.1016/.dsx.2018.11.061

. Berbudi A, Rahmadika N, Tjahjadi Al, Ruslami R. Type 2 diabetes and its impact on the immune system. Curr Diabetes Rev.

2020;16(5):442-9. https://doi.org/10.2174/18756417MTAxgODQqy

. Abebe SM, Berhane Y, Worku A, Assefa A. Diabetes mellitus in North West Ethiopia: a community based study. BMC Public Health.

2014 Jan;14(1):97. https://doi.org/10.1186/1471-2458-14-97

. Aschalew AY, Yitayal M, Minyihun A. Health-related quality of life and associated factors among patients with diabetes mellitus at the

University of Gondar referral hospital. Health Qual Life Outcomes. 2020 Mar;18(1):62. https://doi.org/10.1186/s12955-020-01311-5

. Lima SM, Grisi DC, Kogawa EM, Franco OL, Peixoto VC, Goncalves-Junior JF, et al. Diabetes mellitus and inflammatory pulpal and

periapical disease: a review. Int Endod J. 2013 Aug;46(8):700-9. https://doi.org/10.1111/iej.12072

. Cintra LT, Samuel RO, Facundo AC, Prieto AK, Sumida DH, Bomfim SR, et al. Relationships between oral infections and blood glucose

concentrations or HbAlc levels in normal and diabetic rats. Int Endod J. 2014 Mar;47(3):228-37. https://doi.org/10.1111/iej.12136

. El-Makaky Y, Shalaby HK. The effects of non-surgical periodontal therapy on glycemic control in diabetic patients: a randomized

controlled trial. Oral Dis. 2020 May;26(4):822-9. https://doi.org/10.1111/0di.13256

. Retamal I, Herndndez R, Velarde V, Oyarzdn A, Martinez C, Julieta Gonzélez M, et al. Diabetes alters the involvement of myofibroblasts

during periodontal wound healing. Oral Dis. 2020 Jul;26(5):1062-71. https://doi.org/10.1111/0di.13325

. Ramos-Garcia P, Roca-Rodriguez MD, Aguilar-Diosdado M, Gonzalez-Moles MA. Diabetes mellitus and oral cancer/oral potentially

malignant disorders: a systematic review and meta-analysis. Oral Dis. 2021 Apr;27(3):404-21. https://doi.org/10.1111/0di.13289

. Ellegaard O, Wallin JA. The bibliometric analysis of scholarly production: how great is the impact? Scientometrics. 2015;105(3):1809-31.

https://doi.org/10.1007/s11192-015-1645-z

. Chen'L, Ma S, Hu D, Lin H, Zhu Y, Chen K, et al. Bibliometric study of sodium glucose cotransporter 2 inhibitors in cardiovascular

research. Front Pharmacol. 2020 Sep;11:561494. https://doi.org/10.3389/fphar.2020.561494

. Gupta BM, Pal R, Rohilla L, Dayal D. Bibliometric analysis of diabetes research in relation to the COVID-19 pandemic. J Diabetol.

2021;12(3):350-6. https://doi.org/10.4103/JOD.JOD_30 21

. Huang K, Zhu J, Xu S, Zhu R, Chen X. Bibliometric and visualized analysis of 2011-2020 publications on physical activity therapy for

diabetes. Front Med (Lausanne). 2022 Apr;9:807411. https://doi.org/10.3389/fmed.2022.807411

. Zhang W, Zhang S, Dong C, Guo S, Jia W, Jiang Y, et al. A bibliometric analysis of RNA methylation in diabetes mellitus and its

complications from 2002 to 2022. Front Endocrinol (Lausanne). 2022 Sep;13:997034. https://doi.org/10.3389/fendo.2022.997034

. Melo G, Flausino CS, Darella IK, Miguel AF, Martins Junior PA, Rivero ER. Top 100 most-cited articles on

intraoral squamous cell carcinoma and its risk factors: a bibliometric study. Braz Oral Res. 2022 Feb;36:¢030.

https://doi.org/10.1590/1807-3107bor-2022.vol36.0030

. Baldiotti AL, Amaral-Freitas G, Barcelos JF, Freire-Maia J, Perazzo MF, Freire-Maia FB, et al. The top 100 most-cited papers in

Cariology: A bibliometric analysis. Caries Res. 2021;55(1):32-40. https://doi.org/10.1159/000509862

. Mealey BL, Moritz AJ. Hormonal influences: effects of diabetes mellitus and endogenous female sex steroid hormones on the

periodontium. Periodontol 2000. 2003;32(1):59-81. https://doi.org/10.1046/j.0906-6713.2002.03206.x

Basker RM, Sturdee DW, Davenport JC. Patients with burning mouths. A clinical investigation of causative factors, including the
climacteric and diabetes. Br Dent J. 1978 Jul;145(1):9-16. https://doi.org/10.1038/sj.bd|.4804107

Moorthy A, Gaikwad R, Krishna S, Hegde R, Tripathi KK, Kale PG, et al. SARS-CoV-2, uncontrolled diabetes and corticosteroids:

an unholy frinity in invasive fungal infections of the maxillofacial region? A retrospective, multi-centric analysis. J Maxillofac Oral Surg.
2021 Sep;20(3):418-25. https://doi.org/10.1007/s12663-021-01532-1

Mealey BL, Ocampo GL. Diabetes mellitus and periodontal disease. Periodontol 2000. 2007;44(1):127-53.
https://doi.org/10.1111/j.1600-0757.2006.00193.x

Saito T, Shimazaki Y. Metabolic disorders related to obesity and periodontal disease. Periodontol 2000. 2007;43(1):254-66.
https://doi.org/10.1111/j.1600-0757.2006.00186.x

Bullon P, Newman HN, Battino M. Obesity, diabetes mellitus, atherosclerosis and chronic periodontitis: a shared pathology via oxidative
stress and mitochondrial dysfunction? Periodontol 2000. 2014 Feb;64(1):139-53. https://doi.org/10.1111/j.1600-0757.2012.00455 .x
Borgnakke WS, Poudel P. Diabetes and oral health: summary of current scientific evidence for why transdisciplinary collaboration is

needed. Front Dent Med. 2021;2:709831. https://doi.org/10.3389/fdmed.2021.709831

Braz. Oral Res. 2024;38:e075 31



26.

27.

28.

29.
30.

3

32.

33.

34.

35.

36.

37.

38.

39.

40.

4

42.

43.

44,

45.

46.

4

48.

49.

50.

51

52.

N

Top 100 most-cited papers on diabetes mellitus in Dentistry: a bibliometric study

Borgmann SO, Verket M, Gontscharuk V, Bicker B, Arnolds S, Spérkel O, et al. Diabetes-related research priorities of people with type 1
and type 2 diabetes: a cross-sectional study in Germany. Sci Rep. 2022 Dec;12(1):20835. https://doi.org/10.1038/s41598-022-24180-y
Wray L. The diabetic patient and dental treatment: an update. Br Dent J. 2011 Sep;211(5):209-215.
https://doi.org/10.1038/s{.bd|.2011.724

Garfield E. What is a citation classic? 2016 [cited 2023 March 13]. Available from: http://garfield.library.upenn.edu/classics.html

Van Noorden R, Maher B, Nuzzo R. The top 100 papers. Nature. 2014 Oct;514(7524):550-3. https://doi.org/10.1038/514550a

Vitali FC, Pires KM, Cardoso IV, Oliveira EV, Bolan M, Martins Junior PA, et al. Endodontic therapy in primary teeth: a bibliometric
analysis of the 100 most-cited papers. Apr;36:€049. https://doi.org/10.1590/1807-3107bor-2022.vol36.0049

. Mealey BL, Oates TW. Diabetes mellitus and periodontal diseases. J Periodontol. 2006 Aug;77(8):1289-303.

https://doi.org/10.1902/jop.2006.050459

Genco RJ, Sanz M. Clinical and public health implications of periodontal and systemic diseases: an overview. Periodontol 2000.

2020 Jun;83(1):7-13. https://doi.org/10.1111/prd.12344

Perazzo MF, Otoni AL, Costa MS, Granville-Granville AF, Paiva SM, Martins-Janior PA. The top 100 most-cited papers in Paediatric
Dentistry journals: A bibliometric analysis. Int J Paediatr Dent. 2019 Nov;29(6):692-711. https://doi.org/10.1111/ipd.12563

Paladugu R, Schein M, Gardezi S, Wise L. One hundred citation classics in general surgical journals. World J Surg.

2002 Sep;26(9):1099-105. https://doi.org/10.1007/s00268-002-6376-7

Cianciola LJ, Park BH, Bruck E, Mosovich L, Genco RJ. Prevalence of periodontal disease in insulin-dependent diabetes mellitus (juvenile
diabetes). J Am Dent Assoc. 1982 May;104(5):653-60. https://doi.org/10.14219/jada.archive.1982.0240

Golub LM, Lee HM, Lehrer G, Nemiroff A, McNamara TF, Kaplan R, et al. Minocycline reduces gingival collagenolytic activity

during diabetes. Preliminary observations and a proposed new mechanism of action. J Periodontal Res. Sep;18(5):516-526.
https://doi.org/10.1111/j.1600-0765.1983.tb00388.x

Mashimo PA, Yamamoto VY, Slots J, Park BH, Genco RJ. The periodontal microflora of juvenile diabetics. Culture, immunofluorescence,
and serum antibody studies. J Periodontol. 1983 Jul;54(7):420-30. https://doi.org/10.1902/jop.1983.54.7.420

Ervasti T, Knuuttila M, Pohjamo L, Haukipuro K. Relation between control of diabetes and gingival bleeding. J Periodontol.

1985 Mar;56(3):154-7. https://doi.org/10.1902/jop.1985.56.3.154

Zambon JJ, Reynolds H, Fisher JG, Shlossman M, Dunford R, Genco RJ. Microbiological and immunological studies of adult periodontitis
in patients with noninsulin-dependent diabetes mellitus. J Periodontol. 1988 Jan;59(1):23-31. https://doi.org/10.1902/jop.1988.59.1.23
Hugoson A, Thorstensson H, Falk H, Kuylenstierna J. Periodontal conditions in insulin-dependent diabetics. J Clin Periodontol.

1989 Apr;16(4):215-23. https://doi.org/10.1111/1.1600-051X.1989.tb01644 x

. Shlossman M, Knowler WC, Pettitt DJ, Genco RJ. Type 2 diabetes mellitus and periodontal disease. J Am Dent Assoc.

1990 Oct;121(4):532-6. https://doi.org/10.14219/jada.archive.1990.0211

Scannapieco FA. Position paper of The American Academy of Periodontology: periodontal disease as a potential risk factor for systemic
diseases. J Periodontol. 1998 Jul;69(7):841-50.

Guggenheimer J, Moore PA, Rossie K, Myers D, Mongelluzzo MB, Block HM, et al. Insulin-dependent diabetes mellitus and oral soft
tissue pathologies: Il. Prevalence and characteristics of Candida and Candidal lesions. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2000 May;89(5):570-6. https://doi.org/10.1067/moe.2000.104477 PMID:10807713

Moore PA, Guggenheimer J, Etzel KR, Weyant RJ, Orchard T. Type 1 diabetes mellitus, xerostomia, and salivary flow rates. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod. 2001 Sep;92(3):281-91. https://doi.org/10.1067/moe.2001.117815

Fouad AF, Burleson J. The effect of diabetes mellitus on endodontic treatment outcome: data from an electronic patient record. J Am
Dent Assoc. 2003 Jan;134(1):43-51. https://doi.org/10.14219/jada.archive.2003.0016

Southerland JH, Taylor GW, Moss K, Beck JD, Offenbacher S. Commonality in chronic inflammatory diseases: periodontitis, diabetes,
and coronary artery disease. Periodontol 2000. 2006;40(1):130-43. https://doi.org/10.1111/j.1600-0757.2005.00138.x

Mattos FF, Perazzo MF, Vargas-Ferreira F, Martins-JUnior PA, Paiva SM. Top 100 most-cited papers in core dental public health journals:
bibliometric analysis. Community Dent Oral Epidemiol. 2021 Feb;49(1):40-6. https://doi.org/10.1111/cdoe.12572

Feijoo JF, Limeres J, Fernandez-Varela M, Ramos |, Diz P. The 100 most cited articles in dentistry. Clin Oral Investig.

2014 Apr;18(3):699-706. https://doi.org/10.1007/s00784-013-1017-0

Celeste RK, Broadbent JM, Moyses SJ. Half-century of Dental Public Health research: bibliometric analysis of world scientific trends.
Community Dent Oral Epidemiol. 2016 Dec;44(6):557-63. https://doi.org/10.1111/cdoe.12249

Adnan S, Ullah R. Top-cited Articles in regenerative endodontics: a bibliometric analysis. J Endod. 2018 Nov;44(11):1650-64.
https://doi.org/10.1016/|.joen.2018.07.015

Tarazona B, Lucas-Dominguez R, Paredes-Gallardo V, Alonso-Arroyo A, Vidal-Infer A. The 100 most-cited articles in orthodontics:

a bibliometric study. Angle Orthod. 2018 Nov;88(6):785-96. https://doi.org/10.2319/012418-65.1

Moraes RR, Morel LL, Correa MB, Lima GD. A bibliometric analysis of articles published in Brazilian Dental Journal over 30 years. Braz
Dent J. 2020;31(1):10-8. https://doi.org/10.1590/0103-6440202004550

32 Braz. Oral Res. 2024;38:e075



53.

54.

55.

56.

Reis-Prado AH, Paula KS, Nunes GP, Abreu LG, Cintra LTA, Peixoto IFC, et al.

Fernandes EC, Nascimento Junior MB, Paiva Térres AC, Nébrega FJ, Santos PB. The 100 most-cited articles in orthodontic journals in
the last 20 years. Am J Orthod Dentofacial Orthop. 2022 Mar;161(3):e260-76. https://doi.org/10.1016/j.0jodo.2021.08.016
Clarivate analytics. Jersey: Clarivate analytics; 2023 [cited 2023 August 22]. Available from: https://clarivate.com/webofsciencegroup/
solutions/webofscience-platform/

Ahmad P, Dummer PM, Noorani TY, Asif JA. The top 50 most-cited articles published in the International Endodontic Journal. Int Endod
J. 2019 Jun;52(6):803-18. https://doi.org/10.1111/iej.13083

Swanson EW, Miller DT, Susarla SM, Lopez J, Lough DM, May JW Jr, et al. What effect does self-citation have on bibliometric measures
in academic plastic surgery? Ann Plast Surg. 2016 Sep;77(3):350-3. https://doi.org/10.1097/SAP.0000000000000585

Braz. Oral Res. 2024;38:e075 33



