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A bibliometric analysis of the most cited articles about
squamous cell carcinoma of the mouth, lips, and
oropharynx

Yazan Hassona, BDS, MFDS, FFDRCSI, PhD, and Tala Qutachi, DDS

Objectives. To identify the top cited articles about squamous cell carcinoma of the mouth, lips, and oropharynx.

Study Design. The Web of Science database was searched for the 100 most cited articles using the algorithm “Oral cancer” OR
“Mouth cancer” OR “Oral squamous cell carcinoma” OR “oropharyngeal carcinoma” OR “oropharynx squamous cell
carcinoma” OR “lip cancer” OR “lip squamous cell carcinoma.” The search was conducted independently by 2 researchers, and
the characteristics of the most cited articles were analyzed.

Results. The most cited articles received a combined total of 38,215 citations. Citation rates ranged from 191 to 2062. The earliest
article was published in 1984 and the latest in 2013, but most articles (n = 69) were published in the period between 2000—2010.
Articles were published in 46 different journals and were cited on average 33.2 times per year. Articles were originated from 19
different countries, but there was a predominance of articles from United States. Narrative reviews and experimental studies were
the most common types among the 100 most cited articles.

Conclusions. Etiology and risk factors were the most commonly represented topic in the list of the 100 most cited articles. Narra-
tive reviews and experimental studies are the most common types of studies among the top cited articles. (Oral Surg Oral Med

Oral Pathol Oral Radiol 2019;128:25—-32)

Oral cancer is a global health issue. It has been esti-
mated that oral cancer is responsible for more than half
a million incident cases and more than 200,000 deaths
in 2012." The incidence of oral cancer is expected to
rise to 856,000 cases by the year 2035.”

The term oral cancer is rather a general term that
includes 3 main anatomic subsites; the lips, mouth, and
oropharynx. Although the majority of cancers arising
from these 3 subsites are squamous cell carcinoma,
they have different major etiologic factors (ultraviolet
exposure for lip cancer; tobacco, alcohol, and areca nut
chewing for mouth cancer; and human papillomavirus
(HPV) infection for oropharyngeal cancer). Further-
more, cancers arising from different anatomic subsites
exhibit different biological behavior and different
prognoses and management.”

Research on oral cancer has witnessed significant
development over the past few decades, reflected by
the increasing number of publications related to this
field. Oral cancer—specific and —dedicated journals
are few, but articles related to oral cancer can be found
in many different journals and across many different
specialties because of its multidisciplinary nature and
the diversity of related topics and methods.

The importance of a research article is often mea-
sured by the number of times it has been cited by other
authors.” It has been speculated that the number of
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citations an article receives may express the capacity
of that article to influence clinical practice, direct
future research, and serve as a foundation for new
methods, procedures, and concepts.5 -

Bibliometrics is a statistics-based analysis of written
publications. It is often used in the fields of library and
information science but is increasingly accepted in
medical literature to identify influential papers in a par-
ticular field. In clinical sense, it can help clinicians to
identify the most influential articles in their field of
practice and appraise clinical issues that can generate
research interest. Furthermore, the most influential
papers can be used as a potential “reading list” of key,
influential papers in a particular field. Citation analysis
is the field of bibliometrics that uses citation data to
quantify the impact of a research article as illustrated
by the number of citations it receives over time." '’
Although the value of citation rates, as a measure of
research quality, has been debated, analysis of citation
frequency can be valuable in identifying research inter-
ests, important issues, and discoveries within a scien-
tific field.'""”

The Institute of Scientific Information, established in
1945, contains complete bibliographic information of
more than 10,000 international journals across 150

Statement of Clinical Relevance

Among the 100 most cited Web of Science articles
on cancer of the mouth, lips, and oropharynx, the
most common topics addressed were etiology and
risk factors, including human papillomavirus. Nar-
rative reviews and experimental studies were well-
represented study types.
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scientific disciplines.'” This platform for bibliometrics
analysis has been used to identify characteristics of the
most cited articles in different health care disci-
p1ines.7’l4'17 Until now, there have been no studies on
the most cited articles in the field of oral cancer. The
purpose of the present study therefore is to identify and
analyze the 100 most cited articles on oral cancer,
including lips, mouth, and oropharynx, to gain insight
into the characteristics of influential publications in
this field.

MATERIALS AND METHODS
Ethical approval or patient permission was not sought
because the present study did not use clinical information.

Articles search and selection

The database Web of Science was searched on March 26,
2018 to retrieve the 100 most cited articles in the field of
oral cancer using the key words “Oral cancer” OR
“Mouth cancer” OR “Oral squamous cell carcinoma”
OR “oropharyngeal carcinoma” OR “oropharynx squa-
mous cell carcinoma” OR “lip cancer” OR “lip squamous
cell carcinoma.” No filters were applied to the search in
terms of subject category, journal, study design, language,
or publication date. Titles and abstracts were initially
screened to exclude irrelevant articles, and only those
articles focused on any aspect related to oral cancer
(mouth, lip, and oropharynx) were included. The search
was extended until 100 articles were included. The search
and selection of articles were performed independently
by 2 authors (Y.H. and T.Q.). All results were cross-
checked, and whenever there was a discrepancy, a con-
sensus decision was reached after reading the full text of
articles in questions. The overall interobserver agreement
calculated as « score was 0.72.

Data extraction and analysis

The following information was extracted from the 100
selected articles: title, authors’ affiliation, total num-
ber of citation and citation ranking, year of publica-
tion, journal of publication, and the 5-year journal
impact factor according to the Journal Citation
Report. The country of origin was defined by the
address provided for first author. The citable time for
each article was defined as the current year of the
project (2018) minus the year of publication of the
article, and the citation density for each article was
calculated by dividing the total number of citations
over the citable time.'® Included articles were classi-
fied according to type of study based on the pyramid
of evidence as described by the Oxford Centre for
Evidence-Based Medicine in the following catego-
ries: systematic reviews and meta-analyses, random-
ized controlled trials, cohort studies, case-control
studies, cross-sectional surveys, case reports and case
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series, narrative reviews, and animal and in vitro
studies.'” Furthermore, included articles were also
classified according to their main research domain
into the following categories: prognosis and outcome,
etiology and risk factors, epidemiology, treatment and
quality of life, diagnosis and clinical presentations,
and molecular mechanisms and genetics.

Descriptive statistics were generated and data were
analyzed using the Mann-Whitney test, and statistical
significance was set at P < .05. Correlation was tested
using Pearson’s correlation coefficient.

RESULTS

The initial search generated 22,903 articles. The 100
most cited articles on oral cancer (Table S1) were cited
a combined total of 38 215 times. The top cited article
was “Human papilloma virus and survival of patients
with oropharyngeal cancer,” published in The New
England Journal of Medicine in 2010, which has been
cited 2062 times. The 100th most cited article was
“2nd cancers following oral and pharyngeal cancers-
roles of tobacco and alcohol” published in The Journal
of National Cancer Institute in 1994, which has been
cited 191 times.

The earliest article was published in 1984 and the lat-
est in 2013, but most articles (n = 69) were published in
the period between 2000—2010 (Figure 1). There was
no correlation between the number of citations and the
time since publication (i.e., citable time) (r=—0.09).
More than half of the articles (n=57) were originated
from North America, followed by Europe (n=29), Asia
(n=12), and South America (n=2).

Articles were published in 46 different journals. Jour-
nals with the largest number of the articles cited were
Clinical Cancer Research, the Journal of National Can-
cer Institute, and Oral Oncology (8 articles each), fol-
lowed by Cancer and International Journal of Cancer
(6 articles each), and Journal of Oral Pathology and
Medicine and The New England Journal of Medicine (5
articles each). Overall, 57 articles appeared in cancer-
related journals and 11 articles appeared in dentistry
journals. The rest of the articles were published in gen-
eral medical journals (n=7), science journals (n=7),
otolaryngology-related journals (n=4), surgery journals
(n=3), and other journals (n=11) (Table I). The 5-year
impact factor of journals that published the 100 most
cited articles ranged from 1.4 to 160.2 (mean=13.3 +
20.9). There was a weak correlation between the number
of citations and the impact factor of the publishing jour-
nal (r=0.37).

Authors of the top cited articles had variable special-
ties and affiliations, including epidemiology and bio-
statistics (n =28), oncology (n =20), dentistry and oral
medicine (n=15), surgery (n=12), pathology (n=8),
biology (n=3), chemistry (n=3), bioengineering
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Fig. 1. Time-pattern distribution of the 100 most cited articles on oral cancer.

(n=3), radiology (n=2), pharmacology (n=1), der-
matology (n=1), genetics (n=1), anatomy (n=1),
laser science (n = 1), and medicine (n=1).

Among the 100 most cited articles, the most com-
mon study types were narrative reviews (n=25) and
experimental studies (n=25). The remaining articles
were cohort studies (n=19), case-control studies
(n=19), systematic reviews (n=15), case series (n=3),
randomized controlled trials (n=2), and cross-sec-
tional surveys (n=1). Research domains of the 100
most cited articles varied, with the most common being
on etiology and risk factors (n =37) (Figure 2). Among
the 37 articles focused on etiology and risk factors,
HPV was the most commonly discussed topic (n=21),
followed by smoking and alcohol (n=8), smokeless
tobacco, snuff dipping, and betel chewing (n=6), and
others, including diet, ultraviolet exposure, and age
(n=2). Similarly, HPV was the most commonly dis-
cussed prognostic factor (n=7) among the 15 articles
focused on prognosis and outcome. A breakdown of
main topics and the most cited articles in each research
domain are presented in Table II.

The mean citation density of the 100 most cited
articles was 33.2 citations per year (range 6.2—294.5
citations per year). The article with the highest citation
density was “Human papilloma virus and survival of
patients with oropharyngeal cancer” published in The

New England Journal of Medicine in 2010, which has
been cited on average 294.5 times per year. There was
a strong positive correlation between citation density
and the total number of citations (r=0.91), but there
was a weak correlation between citation density and
the impact factor of the publishing journal (r=0.29).
The citation density and the total number of citations
did not differ significantly among articles of different
designs or among articles of different research domains
(P > .05).

DISCUSSION

The number of citations that an article receives reflects
its recognition by the scientific community and its
potential to influence practice and future research. The
present study identified and analyzed the characteris-
tics of the most cited articles in the field of oral cancer
to enable researchers to identify articles, authors, and
institutions that have contributed to progress of oral
cancer research and to help the scientific community to
identify key concepts and build new projects based on
these concepts.

The choice to include 100 articles in this bibliometric
analysis was arbitrary but is in keeping with the majority
of studies analyzing the citation demographic characteris-
tics in other disciplines.”'*'"?*** Citation rates vary
among different disciplines depending on the nature of
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Table I. List of journals that published the most cited articles

Journal No. of publications Impact factor
Clinical Cancer Research 8 10.19
Journal of the National Cancer Institute 8 11.23
Oral Oncology 8 4.63
Cancer 6 6.53
International Journal of Cancer 6 7.36
Journal of Oral Pathology and Medicine 5 2.23
The New England Journal of Medicine 5 79.25
Cancer Research 4 9.13
Journal of Clinical Oncology 4 26.30
Journal of Dental Research 3 5.38
Cancer Epidemiology, Biomarkers & Prevention 2 4.55
Head & Neck 2 247
The Lancet Oncology 2 36.41
Lancet 2 39.20
Nano Letters 2 12.08
Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology, Endodontics 2 1.71
Proceedings of the National Academy of Sciences of the United States of America 2 9.38
ACS Nano 1 13.70
The American Journal of Pathology 1 4.06
Surgery 1 3.57
Analytical Chemistry 1 6.04
Bioconjugate Chemistry 1 4.48
British Journal of Cancer 1 5.92
CA: A Cancer Journal for Clinicians 1 244.58
Cancer Cell 1 22.84
Cancer Letters 1 6.49
Carcinogenesis 1 5.07
Clinical Otolaryngology 1 2.69
International Journal of Radiation Oncology, Biology, Physics 1 5.55
Journal of the American Academy of Dermatology 1 6.89
Journal of the American Dental Association 1 2.48
The Journal of Biological Chemistry 1 4.01
The Journal of Clinical Investigation 1 13.25
Journal of Clinical Virology 1 3.10
The Journal of Infectious Diseases 1 5.18
The Laryngoscope 1 2.44
Metabolomics 1 3.51
Molecular Cancer Research 1 4.59
Molecular Cancer 1 7.77
Mutagenesis 1 2.84
Nature Methods 1 26.91
Oncogene 1 6.85
Plastic and Reconstructive Surgery 1 3.84
Radiology 1 7.29
Respirology 1 4.40
Surgery 1 3.57

the specialty and the number of involved researchers. The
most cited articles on oral cancer were cited between
191—-2062 times; this is similar to citation rates reported
in other cancers, including stomach (299—2893), spine
(120—1164), and skin (100—2009), but lower than cita-
tion rates reported in colorectal cancer (989—7850).2"24
Not surprisingly, the 100 most cited articles on oral
cancer were written by authors in a variety of special-
ties and were published in 46 different journals reflect-
ing the multidisciplinary nature of oral cancer
research. Interestingly, the most cited articles in oral
cancer were published in journals that are not

necessarily dedicated to oral cancer. This can be attrib-
uted to the small number of journals dedicated to oral
cancer but might also reflect a trend among researchers
to publish influential articles in high-impact journals
directed to a broader audience of cancer researchers.
As with many “most cited” studies in other fields,
our study found that the cited articles in oral cancer
originated predominantly in United States. This can
be explained by the large size of the American scien-
tific community and higher research budgets.” It is of
note, however, that work from 19 other countries
also contributed to the list of the 100 most cited
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articles. Importantly, there was a noticeable lack of
multicenter studies in the 100 articles selected, indi-
cating that there is a need to increase the interna-
tional collaboration in the field of oral cancer

research.

Fig. 2. Research domains among the 100 most cited articles on oral cancer.

The 100 most cited articles on oral cancer research
were dispersed across different domains including
diagnosis, etiology and risk factors, molecular mecha-
nisms and genetics, prognosis and outcome, and treat-
ment and quality of life. The greatest number of highly
cited papers on oral cancer appeared to concern

Table Il. A breakdown of main topics and the most cited articles in each research domain

Research domain

No. of articles  Mean no. of citations (range) Most cited article

Etiology and risk factors

Molecular mechanisms and
genetics

Diagnosis and clinical
presentations

Prognosis and outcome

Treatment and quality of life

Epidemiology

37

18

17

15

395.2 (191—-1350)

308.3 (193—704)

352.6 (204—1163)

468.6 (192—-2062)

389.8 (210—704)

371.3 (211-910)

D’Souza G, Kreimer AR, Viscidi R, et al. Case-control study of
human papillomavirus and oropharyngeal cancer. N Engl J Med.
2007;356:1944-1956.

Braakhuis BJ, Tabor MP, Kummer JA, Leemans CR, Brakenhoff
RH. A genetic explanation of Slaughter’s concept of field cancer-
ization: evidence and clinical implications. Cancer Res.
2003;63:1727-1730.

El-Sayed IH, Huang X, El-Sayed MA. Surface plasmon resonance
scattering and absorption of anti-EGFR antibody conjugated gold
nanoparticles in cancer diagnostics: Applications in oral cancer.
Nano Lett. 2005;5:829-834.

Ang KK, Harris J, Wheeler R, et al. Human papillomavirus and
survival of patients with oropharyngeal cancer. N Engl J Med.
2010;363:24-35.

Hong WK, Endicott J, Itri LM, et al. 13-cis-retinoic acid in the
treatment of oral leukoplakia. N Engl J Med. 1986;315:1501-
1505.

Warnakulasuriya S. Global epidemiology of oral and oropharyn-
geal cancer. Oral Oncol. 2009;45:309-316.
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etiology and risk factors, with 37 of the 100 cited
papers covering these areas. Interestingly, HPV was
the most commonly addressed topic among articles
focused on etiology and risk factors, reflecting the
growing importance of HPV as an established risk fac-
tor for some oral cancers particularly among younger
patients from the developed world.”> An interesting
finding in our study is that articles about betel chewing,
areca nut, and smokeless tobacco, as risk factors for
oral cancer, were uncommon among the most cited
articles despite the fact that these are the main risk fac-
tors in parts of the world where oral cancer is most
prevalent (e.g., Southeast Asia)." The reasons articles
about betel chewing and smokeless tobacco, as risk
factors, were not common among the list of 100 most
cited articles might be related to the fact that the vast
majority of included articles were originated from the
United States and European countries, where other risk
factors, particularly HPV, smoking and alcohol, are
more relevant.” Also, this finding might be related to
the large size of the American and European scientific
communities and the higher research budget compared
with other parts of the world. Our findings do not nec-
essarily mean that good quality research about other
risk factors, including betel chewing, smokeless
tobacco, and areca nut, was not commonly conducted;
it rather may simply imply that such research has not
been cited as many times as research on other risk fac-
tors. In fact, there were only 8 articles originating from
Southeast Asia (2 articles from India and 6 articles
from Taiwan). Of these 8 articles, 4 addressed issues
related to etiology of oral cancer; interestingly, all 4
articles discussed smokeless tobacco and areca nut and
betel chewing. Along the same lines, ultraviolet expo-
sure, as a risk factor for oral (i.e., lip) cancer, was
barely represented in the list of 100 articles. The rea-
sons for this poor representation might be related to the
small size of scientific community working on this
topic, and possibly to the relatively restricted distribu-
tion of lip cancer to countries with appreciable rates of
skin cancer related to high ultraviolet exposure.'

Experimental studies focusing on molecular mecha-
nisms and signaling pathways involved in oral cancer
were well represented in the list of cited articles with
18 papers of the top 100 influential papers covering
these areas. Although results generated from experi-
mental studies offer a low level of evidence, these stud-
ies are particularly important because they generate
ideas and information necessary to perform animal
studies and consequently clinical trials. In addition, the
integration of knowledge from basic research into clin-
ical practice offers the potential to address major clini-
cal issues.

The 5-year survival rate of oral cancer is generally
poor, with figures around 50% often quoted; this has
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been attributed, at least in part, to delayed presentation
and late diagnosis.”*** Seventeen of the 100 most cited
articles on oral cancer addressed issues related to diag-
nosis. Among these, there was a predominance of stud-
ies describing the use of salivary biomarkers and
nanotechnology-based techniques as novel methods for
early detection of oral cancer, indicating that signifi-
cant efforts have been directed toward the development
of novel diagnostic techniques. Interestingly, treatment
was represented in only 7 of the 100 most cited articles
on oral cancer; this might be a reflection of the rela-
tively small literature available on this topic or the
small number of investigators working in this field.

Importantly, articles with low levels of evidence (i.e.,
narrative reviews, experimental studies, and case series)
were the predominant types of studies among the 100
most cited articles on oral cancer. Narrative reviews are
often the predominant study type in the list of the most
cited articles in various disciplines.””'*""**** It has
been suggested that authors prefer to cite narrative
reviews instead of the referenced original articles
because they are usually written by experts in the field,
published in high-impact journals, and supported by
reputed organizations.'® Only 2 randomized controlled
trials were included in the list of the 100 most cited
articles on oral cancer. This might imply a scarcity of
high-quality evidence in oral cancer research; however,
it should be acknowledged that conducting randomized
controlled trials is challenging because it requires multi-
center collaborations, a lot of personnel, large funding,
and patients’ consent.”> Our findings, however, do not
necessarily mean that studies with high-level evidence
have not been commonly conducted in the field of oral
cancer—it may simply imply that these types of studies
may have not been cited as many times as studies with
lower levels of evidence.

Similar to other citation analysis studies, our study
has several limitations. First, we used only 1 database
as a reference to determine the number of citations of
the articles. It has been suggested that searching in
more than one database may provide a more compre-
hensive view of the citations because the number of
citations of the same article may differ across the data-
bases.”’ On the contrary, the search in Web of Science
as the only database may bring advantages. The Web
of Science database was designed for citation analysis,
and it is more detailed than others such as SCOPUS."
Furthermore, Web of Science seems to retrieve more
citations from articles, editorials, and letters compared
with Google Scholar, which includes nonscholarly
sources, such as student handbooks.>'

Second, an inherent limitation of citation analysis is
the lack of correction for self-citations or the potential
bias because of authors citing papers from journals in
which they hope to publish their own work.'” Third,
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citation analyses may favor older studies because they
have more time to accumulate citations, causing poten-
tial bias. It has been suggested that papers are typically
first cited several years after publication, reaching their
maximum quantity of citations over a period of 10 years
after publication.'”*” In an attempt to control for this
potential bias, we used the citation density index, which
was strongly correlated with the absolute number of
citations. Fourth, citation rates do not directly reflect the
quality of the cited research; this was evident in our
study, where most cited articles were narrative reviews
and experimental studies, which provide the lowest level
of evidence. Fourth, work published before 1945 could
not be included because the citation database was non-
existent at that time. Furthermore, the high number of
research article originating from U.S. institutions might
have skewed the list of the most cited articles so as to
exclude some important articles originating from other
parts of the world where oral cancer is more prevalent.
This was evident in our study, where there was a large
representation of articles discussing HPV and a small
representation of articles discussing tobacco and betel
and areca nut chewing, which are the main risk factors
in parts of the world where oral cancer is more prevalent
(e.g., Southeast Asia). Further studies focusing on
research articles originating from parts of the world with
a particularly high prevalence of oral cancer or those
with unique risk factors are needed.

Last, we adopted an inclusive approach for data anal-
ysis in which all subsites were analyzed together. This
approach was adopted because “oral cancer” is a rather
general and nonspecific term that has been commonly
used in the literature without specifying a particular sub-
site. This approach brought the advantage of including
the most cited articles in the broad remit of oral cancer
and allowed identification of the heterogeneity of litera-
ture related to oral cancer. Nevertheless, our approach
didn’t allow an in-depth analysis of literature related to
each particular subsite. Further studies focusing on a
particular subsite or a unique risk group are needed.

CONCLUSIONS

Etiology and risk factors, especially HPV, are the most
commonly discussed topics in the list of the 100 most
cited articles. Narrative reviews and experimental stud-
ies are the most common types among the top cited
articles. Our findings could be used to guide future
research efforts.

SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can
be found in the online version at doi:10.1016/].
0000.2019.01.076.
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