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Background: Analyzing classic articles or research papers that received 
total citations of 1000 or more has helped study the evolution of 
research trends and identify research gaps and future directions in a 
particular field. This study used a bibliometric approach to analyzing 
classic articles in cervical cancer research.
Method: Classic articles in cervical cancer research with 1,000 or more 
citations from the Web of Science Core Collection from publication 
to the end of 2020 were analyzed using bibliometric analysis. These 
methods determine the document types, most productive countries, 
institutions, and journals for classic articles in cervical cancer 
research. Moreover, it also determined their research impact through 
the years by analyzing their citation histories.
Result: We documented 46 classic cervical cancer research papers 
published in the Web of Science from 1983 until 2019. The CA-A 
Cancer Journal for Clinicians and the New England Journal of 
Medicine were the most productive journals that published seven 
classic cervical cancer articles. The USA was the most productive 
country, with 28 classic cervical cancer articles. The International 
Agency for Research on Cancer in France and the American Cancer 
Society in the USA were the most effective and impactful institutions 
in cervical cancer research. Citation histories revealed that the most 
important and cited papers in recent years were cancer statistics that 
report incidence and mortality from cervical cancer worldwide. The 
most impactful studies include articles on HPV as a necessary cause 
of cervical cancer, the discovery and development of HPV vaccines 
to prevent cervical cancer, and the development of chemotherapy, 
radiotherapy, and surgical treatment for cervical cancer.
Conclusion: This study showed cervical cancer research’s most 
productive countries, institutions, and journals. It also demonstrated 
the citation history of these classic articles, which showed influential 
studies still relevant to cervical cancer research until recently. 
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1. Introduction

Cervical cancer is one of the most common cancers among women worldwide (Sung et 
al., 2021). In 2018, 570,000 cases and 311,000 deaths from cervical cancer were recorded 
(Bray et al., 2018; Zhao et al., 2021). The trend continues to go down in developed 
countries due to the introduction of cervical cancer screening and human papillomavirus 
vaccines (Markowitz & Schiller, 2021; Zhang et al., 2021). However, low cervical cancer 
screening and HPV vaccination coverage remain challenges in several low- and middle-
income countries (LMICs) (Hull et al., 2020; Zhang et al., 2021). Hence, cervical cancer 
continues to be a pressing problem in developing regions. Approximately 85% of deaths 
due to cervical cancers were in developing regions (Brisson et al., 2020). Without 
proper interventions, policies, and programs to control and prevent cervical cancer, 
it was estimated that approximately 11 million women from LMICs will be diagnosed 
with cervical cancer in the next two decades (Hull et al., 2020). Thus, evidence-based 
interventions from published research on cervical cancer should be used in developing 
strategies to control and eliminate cervical cancer. 

Citation classic is a highly cited publication, as shown by research databases such 
as Web of Science, Scopus, OVID Medline, etc. (Garfield, 1987; Kadic et al., 2020). The 
number of citations needed to classify a publication as a classic article differs in each 
discipline. A publication cited more than 400 times should be considered a classic. Several 
papers even used a higher threshold of 1,000 total citations (Y. S. Ho, 2014; Y. S. Ho & 
Hartley, 2016). However, in some specialized fields with fewer researchers, 100 citations 
might qualify as a classic (Eugene Garfield, n.d.). Classic papers gain much attention 
from different researchers and receive a very high number of citations. Receiving 
citations shows that other researchers acknowledge the importance and contribution of a 
publication to advance knowledge (Eyre-Walker & Stoletzki, 2013). Knowing these classic 
papers in a particular field is helpful for researchers who want to learn more about 
the field’s highly cited and influential articles. Analyzing these publications through a 
bibliometric analysis can give insights into the research areas that have marked specific 
disciplines.

This study identified the classic cervical cancer publications with at least 1,000 total 
citations from publication until the end of 2020 in Web of Core Collection. We discussed 
the citation histories, recent impact, journals, Web of Science categories, and publication 
performance of countries, institutions, and authors. We described the characteristics of 
these classic articles based on the type of publications (Table-1) and the Web of Science 
categories. We also showed the most productive countries, institutions, and journals that 
published classic articles on cervical cancer.

2. Methodology

Bibliometric information on research articles was obtained from the Science Citation 
Index Expanded (SCI-EXPANDED) database in the Web of Science Core Collection of 
Clarivate Analytics (updated on 01 March 2022). After our pre-study, keywords such as 
“cervical cancer”, “cervical cancers”, “cervical carcinoma”, “cervical carcinomas”, 

(Refer all tables at the end of the paper)
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“cervix cancer”, “cervix cancers”, “cancer of the cervix”, “cervical neoplasm”, “cervical 
neoplasms”, “cervix neoplasm”, and “cervix neoplasms” were selected and searched in 
terms of Topic (including title, abstract, author keywords, and KeyWords Plus) within 
the publication years from 1900 to 2020. KeyWords Plus is an application for citation 
indexing using terms extracted from the titles of publications cited by authors in the 
ISI (now Clarivate Analytics) to be focused on (Eugene Garfield, 1990). In total, 67,125 
documents, including 49,506 articles, were obtained.

Two citation indicators, TCyear and Cyear were applied to characterize the classic 
articles. TCyear is the total number of citations from the Web of Science Core Collection 
from publication year to the end of the most recent year (Wang et al., 2011). Cyear is 
the number of citations in the most recent year (Ho, Y. S. (2012)). C2020 means the 
number of citations in 2020 only. TCyear of 1,000 or more was used to retrieve the classic 
articles (Long et al., 2014). We inserted all the data for each article for each year 
into spreadsheet software and manipulated them using Excel Microsoft 365 (Jallow et 
al., 2021; Li & Ho, 2008). The functions in Excel Microsoft 365, for example, Counta, 
Concatenate, Match, Vlookup, Proper, Rank, Replace, Freeze Panes, Sort, Sum, and Len 
were applied. The journal impact factors (IF2020) were taken from the Journal Citation 
Reports (JCR) published in 2020. In addition, all hard copies of the 35 classic articles 
were obtained to determine the studies’ results and conclusions. 

Affiliations such as England and Northern Ireland were reclassified as part of the 
United Kingdom (the UK). Affiliations in Fed Rep Ger (Federal Republic of Germany) were 
reclassified as part of Germany (Y. S. Ho, 2012).

3. Results and Discussion

3.1 Document type

We found 46 classic cervical cancer publications with TC2020 of 1,000 or more within 
four document types indexed in the Web of Science (Table 1). Among the document 
types, articles received 35 publications (76% of 46 publications) with total citations of 
TC2020 = 131,919, and reviews had 10 (22%) publications with TC2020 = 16,232. The CPP2020 
of the document type of articles was 2.3 times of reviews. It is higher than other classic 
publications in medical fields, for example, neurosciences (1.0) (20 neurosciences (1.0) 
(Kan Yeung & Ho, 2018) and Helicobacter pylori (1.2) (Suk et al., 2019).

3.2 Publication outputs

The document of articles was further studied. All the classic cervical cancer articles 
in SCI-EXPANDED were published in English. The classic articles were published between 
1983 and 2019. The average TC2020 was 3,769, with a maximum of 257,511. The article 
entitled “A papillomavirus DNA from a cervical carcinoma and its prevalence in cancer 
biopsy samples from different geographic regions” (Durst et al., 1983), published by Dürst 
et. al. from the University of Freiburg in Germany, was the earliest and the only classic 
article published in 1983. This article showed the regular presence of HPV DNA in cervical 
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cancer biopsy and the low presence in benign papillomas. This classic article provided 
evidence of the specificity of HPV 16 infections for malignant tissue. Moreover, this article 
also reported the geographic differences in the presence of HPV 16 DNA, which showed 
that it is more common among cancer biopsy samples from German patients (61.1%) than 
from samples from Kenya and Brazil (34.8%) (Durst et al., 1983). This article served as 
a basis for more investigations on the etiologic role of HPV infections in cervical cancer. 
The characterization of HPV 18 followed this publication in 1984 (Boshart et al., 1984). 
The article entitled “Cancer statistics, 2019” (Siegel et al., 2019), published by Siegel et. 
al. from the American Cancer Society in the USA, was the latest and only classic article 
published in 2019. This article is an annual report published by the American Cancer 
Society regarding the new cancer cases and deaths in the United States.

3.3 Web of Science categories and Journals

Journal Citation Reports (JCR) indexes 9,531 journals with citation references across 
178 Web of Science categories in the SCI-EXPANDED in 2020. The 35 classic cervical 
cancer articles were published in 15 journals across nine Web of Science categories in 
SCI-EXPANDED, including oncology (19 articles; 54% of 35 articles), general and internal 
medicine (11; 31%), multidisciplinary sciences (2; 5.7%), and one article in each of 
biology, pathology, cell biology, biochemistry, and molecular biology, and genetics and 
heredity.

Of the 15 journals, nine (60% of 15) contained one classic article. A positive relationship 
between IF2020 and classic articles was found (Fig. 1). The CA-A Cancer Journal for 
Clinicians (IF2020 = 508.702) ranked not only top in SCI-EXPANDED but also the top in the 
Web of Science category of oncology and the top journal in the Web of Science category 
of general and internal medicine, the New England Journal of Medicine (IF2020 = 91.245) 
published the most seven classic cervical cancer articles respectively (Table 2). The CA-A 

Figure 1
Relation between journal impact factor and number of classic articles  

published in journals with IF2020.
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Cancer Journal for Clinicians had the highest CPP2020 of 12,351, followed distantly by 
the Journal of Pathology (IF2020 = 7.996), with a CPP2020 of 5,802. In addition, the top 
journal in the category of multidisciplinary sciences, Nature (IF2020 = 49.962), published 
one classic cervical cancer article.

3.4 Publication Performances: Countries and Institutions

To compare the publication performance of countries and institutions, Ho’s group 
proposed six publication indicators, including the total number of publications (TP), 
independent publications (IP), collaborative publications (CP), first-author publications 
(FP), corresponding-author publications (RP), and single-author publications (SP) (Y.-S. 
Ho & Kahn, 2013). It was applied to the classic articles in the Web of Science categories 
of psychology (Y. S. Ho & Hartley, 2016) and neurosciences (Kan Yeung & Ho, 2018). 
The first and the corresponding authors are considered the most contributed authors 
in a research article (Riesenberg & Lundberg, 1990). At the institutional level, the 
determined institution of the corresponding author might be a home base of the study 
or origin of the paper (Y. S. Ho, 2012). Of the 35 classic cervical cancer articles that 
were all not single-author articles from 56 countries, 20 (57% of 35 articles) were single-
country articles by authors from four countries with CPP2020 of 2,279, and 15 (43%) were 
internationally collaborative articles by authors from 56 countries with CPP2020 of 5,756. 
The top 12 productive countries that published three classic articles or more were listed 
in Table 3 with the five publication indicators. The USA dominated in the five publication 
indicators with a TP of 28 articles (80% of 35 articles), an IP of 13 articles (65% of 20 
single-country articles), a CP of 15 articles (100% of 15 internationally collaborative 
articles), an FP of 20 articles (57% of 35 first-author articles), and an RP of 20 articles 
(57% of 35 corresponding-author articles).

Seven classic articles (20% of 35 articles) were single-institute articles with a CPP2020 
of 2,690, and 28 (80%) were inter-institutionally collaborative articles with a CPP2020 
of 4,039. The five publication indicators (Hsu & Ho, 2014) of the classic cervical cancer 
articles from the 15 most productive institutions whose authors published no less than 
three classic articles were compared and presented in Table 4. Twelve of the top 15 
productive institutes are in the USA, and one is in France, Canada, and Belgium. This 
result shows the regional imbalance in the highly cited articles on cervical cancer. There 
were few published studies from developing countries where the burden of cervical 
cancer remains high, included in the classic articles on cervical cancer. This emphasizes 
the need to conduct more high-quality studies on cervical in developing countries. The 
International Agency for Research on Cancer in France dominated in three of the five 
publication indicators with a TP of nine classic articles (26% of 35 classic articles), an 
IP of two articles (29% of 7 single-institute articles), a CP of seven articles (25% of 
28 inter-institutionally collaborative articles). The American Cancer Society in the USA 
also ranked top in three publication indicators with a CP of seven articles (25% of 28 
inter-institutionally collaborative articles), an FP of six articles (17% of 35 first-author 
articles), and an RP of six articles (17% of 35 corresponding-author articles).
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3.5 The most frequently cited articles and high impact articles in the most recent year

Highly cited articles provide interesting and valuable insight into which authors and 
topics influence a research discipline over time (D. R. Smith, 2008). The most frequently 
cited classic articles with citation indicator TCyear in a Web of Science surgery category 
were first presented (Long et al., 2014). However, classic publications might not always 
have a high impact (Y.-S. Ho & Kahn, 2013). The use of the citation indicator Cyear to 
indicate the most influential classic articles in the most recent year was first reported 
in psychology (Y. S. Ho & Hartley, 2016). Several total citations from the Web of Science 
Core Collection were updated from time to time and applied widely in most studies. 
The citation indicators TC2020 and C2020 were used to evaluate the top-cited articles and 
the articles with the highest citations in 2020. The advantage of TC2020 and C2020 over 
the standard measure of total citations in the Web of Science Core Collection lies in its 
invariance, which is not updated over time (Y. S. Ho & Hartley, 2016).

The citations of an article are not always high (Y. S. Ho, 2014). It is necessary to 
understand the citation history of a highly cited paper. The citation histories of the 35 
classic cervical cancer articles with TC2020 of 1,000 or more (Table 5) are shown in Figs. 
2-6. Figure 2 shows the citation histories of the top 6 to top 10 cited classic articles in 
cervical cancer. The publications from Jemal and colleagues published in 2004, 2005, 
and 2006 were all cancer statistics publications (Jemal et al., 2004, 2005, 2006). The 
total citations peaked the year after their publications and drastically dropped three 
years after their publication year. Cancer statistics change annually, so it was expected 
that citations skyrocket immediately after publication and plummet drastically when the 
new annual cancer statistics were published. On the other hand, the other publications 
were epidemiologic studies on the prevalence and classification of HPV in cervical 

Figure 2
The citation histories of the four classic 

articles with TC2020 > 10,000.

Figure 3
The citation histories of the top 11-16 

classic articles.
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cancer patients (Bosch et al., 1995; Muñoz et al., 2003). These articles had a gradual and 
sustained increase in citations after publication. Even decades after their publications, 
the annual citations remain high.

Figure 3 shows the citation histories of the top 11 to the top 16 cited classic articles 
in cervical cancer. The oldest classic article in this group was from Durst, et. al. (Durst 
et al., 1983), which reported the prevalence of HPV DNA in cervical cancer patients 
from different countries. The citations remained high for a decade and then went down. 
The most recent classic article in this group was from Chaturvedi and colleagues, which 
reported the involvement of human papillomavirus in oropharyngeal cancer (Chaturvedi 
et al., 2011). The rest of the classic articles regarding the natural history of HPV infection 
in the cervix, concurrent chemotherapy and radiotherapy for cervical cancer, and the 
role of tumor hypoxia in cervical carcinogenesis had a sustained high annual citation 
even decades after their publication (Durst et al., 1983; G. Y. F. Ho et al., 1998; Höckel 
et al., 1996; Morris et al., 1999; Rose et al., 1999) 14 and 15 and showed no homology 
with DNA of other human HPV types. We, therefore,  propose to designate it tentatively 
as HPV 16. HPV 16 DNA was used as a probe to test additional cancer biopsy samples 
from cervical, vulval, and penile cancer, as well as benign genital warts (condylomata 
acuminata. Concurrent chemotherapy and radiotherapy are still the mainstay treatment 
for cervical cancer. The inclusion of these topics in the highly cited articles serve as an 
indicator of their importance in managing cervical cancer. This also shows that physicians 
and scientists are still actively doing high-quality research in this field. This can help 
in determining optimized chemotherapy and radiotherapy to improve the prognosis of 
cervical cancer patients.

Figure 4 shows the citation histories of 17th to 22nd top-cited classic articles in 
cervical cancer. The paper of Villa and colleagues on a quadrivalent vaccine against HPV 

Figure 4
The citation histories of the top 17-22 clas-

sic articles.

Figure 5
The citation histories of the top 23-30 clas-

sic articles.
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to prevent high-grade cervical lesions received the highest annual citations in 2009, 
which gradually decreased a few years after publication (Villa et al., 2005). Similarly, 
the other classic papers on the prevalence and distribution of HPV genotypes (de Sanjose 
et al., 2010) and different treatment modalities for cervical cancer patients (Keys et al., 
1999; Peters et al., 2000) received persistently high annual citations until recent years. 
These epidemiologic and clinical studies on cervical cancer remain relevant regardless 
of time. These articles get cited by newer epidemiologic and clinical studies, narrative 
reviews, and meta-analyses. 

Classic articles included in Figure 5 were randomized controlled trials on HPV vaccines 
(Harper et al., 2004, 2006; Koutsky et al., 1997; Villa et al., 2005), global estimates 
of cancer prevalence (Allemani et al., 2015; Bray et al., 2013), and HPV genotype 
distribution among cervical cancer patients (Boshart et al., 1984; J. S. Smith et al., 
2007). The total citations for these articles peaked within ten years after publication and 
gradually declined to reach a nadir around 20 years after publication. In recent years, 
these classic articles have only gotten a few citations. The global cancer estimates get 
higher citations immediately after publication and significantly decline upon publication 
of newer cancer statistics. On the other hand, citations of randomized controlled trials 
on HPV vaccines gradually declined. These studies remain relevant and get cited by the 
same research group when they publish the subsequent phases of RCT. Other research 
groups working on HPV vaccine development also cite these RCTs.

Like the previous figures on citation histories, classic cancer statistics articles 
received significant citations immediately after publication (Bray et al., 2012). The other 
classic articles in Figure 6 were a randomized study on radical surgery for cervical cancer 

Figure 6
The citation histories of the top 31-35 classic articles.
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(Landoni et al., 1997), a randomized trial of chemotherapeutic drugs for late-stage 
cervical cancer (Whitney et al., 1999), and a meta-analysis on HPV genotypes in invasive 
cervical cancer (Clifford et al., 2003) had a gradual increase in the number of citations. 
It received citations until recent years (approximately 20 years after publication).

Classic articles that ranked top 10 in TC2020 as the most frequently cited articles 
and C2020 as the articles with the highest impact in 2020 were the most important in 
this field. Researchers in the area continue to cite these classic articles in recent years. 
These important classic articles include global cancer statistics published in recent years 
(Bray et al., 2018; Jemal et al., 1999; Siegel et al., 2019; Torre et al., 2015). These 
publications are significant because they report the global epidemiology of cervical 
cancer. This information helps control and prevent the disease, especially in regions 
with high incidence, morbidity, and mortality. Global prevalence studies also guide local 
authorities in developing public health programs and policies related to cervical cancer. 
It is not surprising that these cancer statistics receive higher citations because they were 
just published recently. Moreover, a previous bibliometric study showed that international 
collaborative studies, such as the global cancer statistics paper in cervical cancer, are 
more highly cited than single-nation studies (Breugelmans et al., 2018). Moreover, global 
cancer statistics studies are usually cited in the introduction and discussion of cervical 
cancer papers. The epidemiology of cervical cancer is always included to introduce 
the disease in the manuscript. Total citations will eventually decrease as newer cancer 
statistics are published. The other classic articles that still receive high citations in the 
recent year include the study of Walboomers and colleagues in 1999 that reported that 
HPV is a necessary cause of cervical cancer and the study of Munoz and colleagues in 
2003 on the epidemiologic classification of HPV genotypes in cervical cancer (Muñoz 
et al., 2003; Walboomers et al., 1999). These classic papers were used as evidence 
to control and prevent HPV infection and cervical cancer. This discovery improved our 
understanding of the pathophysiology of cervical cancer. This also led to the development 
of vaccines against HPV, which eventually led to a significant decrease in the burden of 
cervical cancer. Recent cervical cancer articles continue to cite these papers in reporting 
HPV as a necessary cause of cervical cancer.

4. Conclusion

This bibliometric analysis showed 46 influential research from 1983 until 2019 that 
influenced and shaped cervical cancer research and clinical practice. This study showed 
cervical cancer research’s most productive countries, institutions, and journals. It also 
reported influential cervical cancer studies, including investigations on identifying HPV 
as a necessary cause of cervical cancer, the discovery and development of HPV vaccines 
to prevent cervical cancer, and the development of chemotherapy, radiotherapy, and 
surgical treatment for cervical cancer. These research topics can guide in generating 
future research agendas for cervical cancer. 
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Tables

Table 1
Characteristics of document types

Document type TP % AU APP TC2020 CPP2020
Article 35 76 528 15 131,919 3,769
Review 10 22 168 17 16,232 1,623
Proceedings paper 2 4.3 13 6.5 3,092 1,546
Meeting abstract 1 2.2 3 3.0 1,176 1,176

TP: number of classic publications; AU: number of authors; APP: number of authors per publication; 
TC2020: the total number of citations from Web of Science Core Collection since publication year to the 
end of 2020; CPP2020: number of citations (TC2020) per publication (TP).

Table 2
The 15 journals published classic cervical cancer articles.

Journal TP (%) IF2020 APP CPP2020
Web of Science 

category
CA-A Cancer Journal for Clinicians 7 (20) 508.702 6.3 12,351 oncology
New England Journal of Medicine 7 (20) 91.245 27 1,865 general and internal 

medicine
Lancet 4 (11) 79.321 15 1,131 general and internal 

medicine
Journal of Clinical Oncology 3 (8.6) 44.544 12 1,468 oncology
Lancet Oncology 3 (8.6) 41.316 32 1,188 oncology
International Journal of Cancer 2 (5.7) 7.396 5.5 1,132 oncology
Nature 1 (2.9) 49.962 7.0 1,319 multidisciplinary 

sciences
Science 1 (2.9) 47.728 11 1,371 multidisciplinary 

sciences
Nature Genetics 1 (2.9) 38.33 8.0 1,070 genetics and heredity
JNCI-Journal of the National Cancer 
Institute

1 (2.9) 13.506 37 2,548 oncology

Cancer Research 1 (2.9) 12.701 6.0 1,469 oncology
EMBO Journal 1 (2.9) 11.598 6.0 1,193 biochemistry and 

molecular biology
cell biology

Proceedings of the National Academy 
of Sciences of the United States of 
America-Biological Sciences

1 (2.9) 11.205 4.0 1,825 biology

Journal of Pathology 1 (2.9) 7.996 10 5,802 oncology
pathology

British Journal of Cancer 1 (2.9) 7.640 5.0 1,053 oncology

TP (%): rank and the percentage of number of classic articles; IF2020: journal impact factor in 2020; APP: 
number of authors per publication; CPP2020: number of citations (TC2020) per publication (TP).
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Table 3
Top 12 most productive countries

Country TP TPR (%) IPR (%) CPR (%) FPR (%) RPR (%)
USA 28 1 (80) 1 (65) 1 (100) 1 (57) 1 (57)
France 12 2 (34) 3 (10) 2 (67) 2 (11) 2 (14)
Brazil 7 3 (20) N/A 3 (47) 5 (2.9) 5 (2.9)
Spain 6 4 (17) N/A 4 (40) 4 (8.6) 4 (5.7)
Canada 5 5 (14) N/A 5 (33) N/A N/A
Germany 5 5 (14) 2 (20) 28 (6.7) 2 (11) 3 (11)
Netherlands 4 7 (11) N/A 6 (27) 5 (2.9) 5 (2.9)
Poland 4 7 (11) N/A 6 (27) N/A N/A
Australia 3 9 (8.6) N/A 8 (20) N/A N/A
Belgium 3 9 (8.6) N/A 8 (20) N/A N/A
Colombia 3 9 (8.6) N/A 8 (20) N/A N/A
UK 3 9 (8.6) N/A 8 (20) 5 (2.9) 5 (2.9)

TP: number of classic articles; TPR (%): rank and percentage of the total number of articles; IPR (%), rank and 
the percentage of the single-country articles in all single-country articles; CPR (%), rank and the percentage 
of the internationally collaborative articles in all internationally collaborative articles; FPR (%), rank and 
the percentage of the first-author articles in all first-author articles; RPR (%), rank and the percentage of 
the corresponding-authored articles in all corresponding-authored articles; N/A: not available.

Table 4
Top 15 most productive institutions

Institute TP TPR 
(%)

IPR 
(%)

CPR 
(%)

FPR 
(%)

RPR 
(%)

International Agency for Research on Cancer, France 9 1 (26) 1 (29) 1 (25) 2 (11) 2 (11)
American Cancer Society, USA 8 2 (23) 2 (14) 1 (25) 1 (17) 1 (17)
Johns Hopkins University, USA 5 3 (14) N/A 3 (18) N/A N/A
University of New Mexico, USA 5 3 (14) N/A 3 (18) N/A N/A
University of Washington, USA 5 3 (14) N/A 3 (18) 4 

(2.9)
5 

(2.9)
Indiana University, USA 4 6 (11) N/A 6 (14) N/A N/A
McGill University, Canada 4 6 (11) N/A 6 (14) N/A N/A
University of California, San Francisco, USA 4 6 (11) N/A 6 (14) N/A N/A
Duke University, USA 3 9 

(8.6)
N/A 9 (11) N/A N/A

GlaxoSmithKline Biologicals, Belgium 3 9 
(8.6)

N/A 9 (11) N/A N/A

Merck Research Laboratories, USA 3 9 
(8.6)

N/A 9 (11) N/A N/A

National Cancer Institute (NCI), USA 3 9 
(8.6)

N/A 9 (11) 4 
(2.9)

5 
(2.9)

Contd...
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Roswell Park Cancer Institute, USA 3 9 
(8.6)

N/A 9 (11) N/A N/A

University of Iowa, USA 3 9 
(8.6)

N/A 9 (11) N/A N/A

University of Texas, USA 3 9 
(8.6)

N/A 9 (11) 3 
(5.7)

3 
(5.7)

TP: total number of classic articles; TPR (%): total number of articles and the percentage of total articles; 
IPR (%): rank and percentage of the single-institute articles in all single-institute articles; CPR (%): rank 
and percentage of the inter-institutionally collaborative articles in all inter-institutionally collaborative 
articles; FPR (%), rank and the percentage of first-author articles in all first-author articles, RPR (%), rank 
and the percentage of corresponding-authored articles in all corresponding-authored articles; N/A: not 
available.

Table 5
Top 10 most frequently cited classic articles with TC2020 > 2,500

Rank
(TC2020)

Rank
(C2020) Article title Reference

1 
(27,511)

4 (1,356) Global cancer statistics Jemal et. al. 
(2011)

2 
(20,181)

1 
(14,680)

Global cancer statistics 2018: GLOBOCAN estimates of 
incidence and mortality worldwide for 36 cancers in 185 
countries

Bray et. al. 
(2018)

3 
(15,303)

3 (1,744) Global cancer statistics, 2012 Torre et. al. 
(2015)

4 
(10,674)

2 (6961) Cancer statistics, 2019 Siegel et. al. 
(2019)

5 (5,802) 5 (283) Human papillomavirus is a necessary cause of invasive 
cervical cancer worldwide

Walboomers 
et. al. (1999)

6 (4,819) 15 (63) Cancer statistics, 2006 Jemal et. al. 
(2006)

7 (4,702) 23 (42) Cancer statistics, 2005 Jemal et. al. 
(2005)

8 (4,077) 8 (181) Epidemiologic classification of human papillomavirus 
types associated with cervical cancer

Munoz et. al. 
(2003)

9 (3,269) 27 (26) Cancer statistics, 2004 Jemal et. al. 
(2004)

10 
(2,548)

25 (33) Prevalence of human papillomavirus in cervical cancer: 
A worldwide perspective

Bosch et. al. 
(1995)

11 
(1,974)

9 (197) Human papillomavirus and rising oropharyngeal cancer 
incidence in the United States 

Chaturvedi 
et. al. (2011)

12 
(1,825)

30 (48) A papillomavirus DNA from a cervical-carcinoma and 
its prevalence in cancer biopsy samples from different 
geographic regions

Durst et. al. 
(1983)

13 
(1,744)

18 (79) Concurrent cisplatin-based radiotherapy and 
chemotherapy for locally advanced cervical cancer

Rose et. al. 
(1999)
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14 
(1,729)

20 (75) Natural history of cervicovaginal papillomavirus 
infection in young women

Ho et. al. 
(1998)

15 
(1,564)

21 (71) Pelvic radiation with concurrent chemotherapy 
compared with pelvic and para-aortic radiation for 
high-risk cervical cancer

Morris et. al. 
(1999)

16 
(1,469)

27 (59) Association between tumor hypoxia and Malignant 
progression in advanced cancer of the uterine cervix

Hockel et. al. 
(1996)

17 
(1,386)

24 (66) Concurrent chemotherapy and pelvic radiation therapy 
compared with pelvic radiation therapy alone as 
adjuvant therapy after radical surgery in high-risk early-
stage cancer of the cervix 

Peters et. al. 
(2000)

18 
(1,381)

15 (99) Quadrivalent vaccine against human papillomavirus to 
prevent high-grade cervical lesions

Villa et. al. 
(2007)

19 
(1,371)

29 (55) An adenovirus mutant that replicates selectively in p53-
deficient human tumor cells

Bischoff et. 
al. (1996)

20 
(1,363)

13 (124) Human papillomavirus genotype attribution in invasive 
cervical cancer: a retrospective cross-sectional 
worldwide study

De Sanjose 
et. al. (2010)

20 
(1,363)

26 (62) Cisplatin, radiation, and adjuvant hysterectomy 
compared with radiation and adjuvant hysterectomy for 
bulky stage IB cervical carcinoma

Keys et. al. 
(1999)

22 
(1,319)

34 (37) Structure and transcription of human papillomavirus 
sequences in cervical carcinoma cells

Schwarz et. 
al. (1985)

23 
(1,196)

25 (63) A controlled trial of a human papillomavirus type 16 
vaccine

Koutsky et. 
al. (2002)

24 
(1,193)

35 (32) A new type of papillomavirus DNA, its presence in 
genital cancer biopsies and in cell lines derived from 
cervical cancer

Boshart et. 
al. (1984)

25 
(1,157)

10 (193) Global surveillance of cancer survival 1995-2009: 
analysis of individual data for 25 676 887 patients 
from 279 population-based registries in 67 countries 
(CONCORD-2)

Allemani et. 
al. (2015)

26 
(1,146)

19 (76) Sustained efficacy up to 4-5 years of a bivalent L1 
virus-like particle vaccine against human papillomavirus 
types 16 and 18: follow-up from a randomised control 
trial

Harper et. 
al. (2006)

27 
(1,142)

17 (82) Human papillomavirus type distribution in invasive 
cervical cancer and high-grade cervical lesions: A meta-
analysis update

Smith et. al. 
(2007)

28 
(1,140)

23 (67) Efficacy of a bivalent L1 virus-like particle vaccine in 
prevention of infection with human papillomavirus 
types 16 and 18 in young women: a randomised 
controlled trial

Harper et. 
al. (2004)

29 
(1,122)

12 (140) Global estimates of cancer prevalence for 27 sites in 
the adult population in 2008

Bray et. al. 
(2013)
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30 
(1,115)

22 (70) Prophylactic quadrivalent human papillomavirus (types 
6, 11, 16, and 18) L1 virus-like particle vaccine in young 
women: a randomised double-blind placebo-controlled 
multicentre phase II efficacy trial

Villa et. al. 
(2005)

31 
(1,086)

14 (121) Global cancer transitions according to the Human 
Development Index (2008-2030): a population-based 
study

Bray et. al. 
(2012)

32 
(1,082)

33 (45) Randomised study of radical surgery versus radiotherapy 
for stage Ib-IIa cervical cancer

Landoni et. 
al. (1997)

33 
(1,070)

31 (47) Tumour amplified kinase STK15/BTAK induces 
centrosome amplification, aneuploidy and 
transformation

Zhou et. al. 
(1998)

34 
(1,053)

27 (59) Human papillomavirus types in invasive cervical cancer 
worldwide: a meta-analysis

Clifford et. 
al. (2003)

35 
(1,043)

31 (47) Randomized comparison of fluorouracil plus cisplatin 
versus hydroxyurea as an adjunct to radiation therapy 
in stage IIB-IVA carcinoma of the cervix with negative 
para-aortic lymph nodes: A Gynecologic Oncology Group 
and Southwest Oncology Group Study

Whitney et. 
al. (1999)

TC2020: the total number of citations from Web of Science Core Collection since publication to the end of 
2020; C2020: the total number of citations in 2020 only.
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