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ABSTRACT
A systematic literature review was conducted to describe in a historical perspective the evolution of 
studies concerning HPV vaccination. The search identified 794 articles of which 568 were included. The 
first article was published in 2001, and the maximum annual number of publications was reached in 2014. 
The average number of authors per paper was 8.8. Papers originated from 49 different countries, with the 
USA accounted for the maximum number of publications (n = 217). Efficacy (46.5%) and safety (31.0%) 
were the most prevalent objectives. Clinical trials constituted the largest group of methods (37.9%). 
Chronological trends did not reveal any lasting curve-crossings, indicating that the priority topics have 
remained the same. The geographical origin of these studies raises questions about the transposability of 
the results to populations where HPV vaccination has been studied only a little. This study could help 
guide future research to less-studied research objectives, particularly for vaccines.
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Introduction

Human papillomavirus (HPV) infection is the most common 
sexually transmitted infection in the world: 70% of men and 
women will be infected with at least one type of HPV in their 
lifetime. In most cases, this infection occurs within the 5 first 
years of sexual activity.1 To date, more than 120 types of HPV 
have been described, among which fifteen are considered high- 
risk types (oncogenic HPV types).2,3 HPV can affect both men 
and women, and cause oropharyngeal, head & neck, anal, 
penile, vulvar and cervical cancers.4 HPV is found to be present 
in 99.7% of cervical carcinomas, with a prevalence of 73% for 
the HPV16 and HPV18 types.5 In 2002, cervical cancer 
accounted for 493,000 new cases and 273,000 deaths.6 In 
2018, 569,000 new cases were recorded with 311,000 deaths 
worldwide.7

In 1974, German virologist Harald Zur Hausen and his team 
discovered that HPV was responsible for cervical cancer, lead
ing to Zur Hausen receiving a Nobel Prize in 2008.8 His work 
paved the way for the development of a vaccine. Research in 
this field has grown exponentially, ultimately leading to the 
introduction of HPV vaccines. Between 2006 and 2007, these 
vaccines were incorporated into the vaccination schedules of 
most developed countries. There are currently three vaccines 
on the market. The quadrivalent vaccine (6, 11, 16, 18 types) 
was licensed in 2006; the bivalent (16, 18 types) in 2007 and the 
nonavalent vaccine (6, 11, 16, 18, 31, 33, 45, 52, 58 types) in 
2014.9 The nonavalent vaccine is the successor to the quad
rivalent by adding five more HPV genotypes antigens such that 
no market offers all three vaccines: some markets distribute the 

quadrivalent and not the nonavalent, while others markets 
have replaced the quadrivalent with the nonavalent.

The growing medical literature on this topic allows for the 
publication of a lot of state-of-the-art reports, but also provides 
an opportunity to carry out a bibliometric study on the subject. 
Bibliometric outcomes are used to explore, organize and analyze 
large volumes of historical data to display trends toward a theme 
in the scientific literature, using statistical analysis to measure 
scientific output, to show how knowledge on a medical field is 
built, to question the topic of interest to the scientific commu
nity, to shed comparative light on current debates, to highlight 
gaps in certain areas of research, and to map out the present 
science in order to suggest the direction of future research.10,1112

Considered a new social phenomenon, vaccine hesitancy 
has become a common problem worldwide, particularly in 
the European and the Western Pacific regions.13 A review of 
the determinants of HPV vaccine hesitancy in Europe showed 
that the barriers to vaccination include lack of information, 
concerns about potential side effects, and mistrust of health 
authorities, healthcare workers, and new vaccines.14 In the 
current context of controversy and debates on vaccination, 
especially against HPV, to the best of our knowledge, no 
detailed bibliometric study on HPV vaccination has ever been 
carried out.

The objective of this study was to describe the evolution of 
studies on HPV vaccination in a historical perspective. This 
study focused on research methods, study population, number 
of authors, country of origin, publication journals, impact 
factor, funding and disclosure of interest.
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Methods

A systematic review was conducted until the 05/23/19 with no 
lower limit, using the Medline database via the Pubmed inter
face. All original studies on HPV vaccination published in 
English or French were eligible. Animal studies, research meth
odology study (such as dosage, statistic methods or assessment 
tools), articles without abstract or those introducing only inclu
sion data were excluded.

The following search query was used: “Papillomavirus 
Vaccines”[Majr] AND ((Case Reports[ptyp] OR Clinical 
Study[ptyp] OR Clinical Trial[ptyp] OR Clinical Trial, Phase 
I[ptyp] OR Clinical Trial, Phase II[ptyp] OR Clinical Trial, 
Phase III[ptyp] OR Clinical Trial, Phase IV[ptyp] OR 
Comparative Study[ptyp] OR Controlled Clinical Trial[ptyp] 
OR Evaluation Studies[ptyp] OR Meta-Analysis[ptyp] OR 
Multicenter Study[ptyp] OR Observational Study[ptyp] OR 
Pragmatic Clinical Trial[ptyp] OR Randomized Controlled 
Trial[ptyp] OR Retracted Publication[sb] OR Retraction of 
Publication[sb] OR Validation Studies[ptyp] OR systematic
[sb]) AND (English[lang] OR French[lang])).

The selection was made on the basis of title and abstract by 
two researchers (MP and PF), with consensus in case of dis
agreement. For each study included, the following data were 
extracted: year of publication, type of vaccine studied, aim of 
the study, type of method, population studied, number of 
authors, country of origin, publication journal, impact factor, 
funding and disclosure of interest.

Data on vaccine type were sorted into three groups: bivalent, 
quadrivalent, nonavalent. Data on research methods were sorted 
into ten groups: vaccination/vaccine, vaccination schedule, vac
cination policy, cost, intervention to increase HPV vaccination 
coverage, efficacy, safety, patient knowledge/opinions and atti
tudes, vaccination intention, healthcare professional knowledge/ 
opinions and attitude. The research methods were sorted into 13 
groups: case study/case series, cross-sectional study, ecological 
study, cohort study, case-control study, uncontrolled study, 
comparative trial, medico-economic study, qualitative study, 
systematic literature review, quantitative meta-analysis, mathe
matical modeling and unspecified method. The study popula
tion was sorted by sex and specific profile: healthcare 
professional, parents, student (school/university), and specific 
sub-population (HIV+ person, men who have sex with men, 
pregnant women, patients with autoimmune disease).

The number of authors was sorted into five groups: [1–2 
authors], [3–6 authors], [7–12 authors], [13–24 authors], [>24 
authors]. These groups were formed to meet the Vancouver 
standards, where more than 6 authors are followed by “et al”, 
and to meet the National Library of Medecine (NLM) stan
dards which stop listing authors beyond 24. When a study 
group was listed as an author in an article, that group was 
considered as a single author for all members of the group.

When a country name appeared in the title of the article or in 
its abstract, that country was considered to be the country of 
origin of the article. Where more than one country or no country 
was mentioned, the country of origin was considered to be that 
of the corresponding author. When the corresponding author 
had more than one country mentioned, the country of origin was 
considered to be his or her e-mail’s country domain name.

Impact factors were considered using the Journal Citation 
Reports corresponding to the year of publication of the article.

Funding information was collected from full-length articles 
and using the Clinicaltrials.gov database when declared 
therein. Funding information was restricted to what was 
declared by the authors, even when the vaccine supply by the 
manufacturer could have been omitted by the authors in the 
funding declared. Disclosure of interest was also collected from 
full-length articles, restricted to author declarations.

Analysis of data was performed using IBM SPSS statistics 
version 24 (IBM corporation, New York, USA) and Excel 
(Microsoft, Redmond, Washington, USA).

Results

We identified 794 results using PubMed on the 05/23/19, pub
lished between 1990 and 2019. We excluded 226 articles: thera
peutic vaccine (n = 52), no abstract (n = 46), research 
methodology (n = 40), irrelevant (n = 36), expert opinion 
(n = 16), animal or in vitro trial (n = 15), clinical trial protocol 
(n = 14), only inclusion data (n = 6) and duplicate records (n = 1). 
As a result, 568 articles could be included, with publication dates 
ranging from 2001 to 2019. The characteristics of the studies are 
presented in Table 1.

The number of studies published each year ranged from 2 
studies in 2001 to 69 articles in 2014. According to their 
abstracts, the first publication dealing explicitly with the biva
lent vaccine was in 2004, the first with the quadrivalent vaccine 
was in 2005 and the first with the nonavalent vaccine was in 
2012. The maximum number of publications was reached in 
2014 for the bivalent vaccine (n = 28), in 2012 for the quad
rivalent vaccine (n = 21) and in 2015 for the nonavalent vaccine 
(n = 8). There were only 23 studies on the nonavalent vaccine 
(n = 131 for the bivalent and n = 175 for the quadrivalent).

The average number of authors per article was 8.81 (ranging 
from 1 to 44). Eight articles had a single author. One research 
group was mentioned in the authors for 60 studies.

Objectives of the studies

Among the ten types of objectives identified, the first publica
tions were issued in 2001 for studies on efficacy and safety, in 
2006 for studies on patient knowledge/opinions and attitudes, 
in 2007 for studies on health professionals’ knowledge/opi
nions and attitudes, and in 2008 for studies on vaccination 
intention. HPV-induced cancers were specifically assessed in 
33 studies. They were: cervical cancer (n = 28), vaginal cancer 
(n = 6), oropharyngeal cancer (n = 6), anal cancer (n = 5), 
vulvar cancer (n = 5) and penis cancer (n = 4).

Publications peaked in 2011 and 2013 for studies of vacci
nation intention (n = 7), in 2014 for efficacy (n = 36) and safety 
(n = 21) studies, in 2015 for studies of patient knowledge, 
opinions and attitudes (n = 31) and in 2017 for studies of 
health professionals’ knowledge (n = 6) (see Figure 1).

Methods of the studies

Among the thirteen types of studies identified, the first pub
lications appeared in 2001 for controlled or uncontrolled 
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clinical trials, in 2006 for cross-sectional studies, in 2007 for 
systematic reviews/meta-analyses, as well as for cohort and 
qualitative studies, in 2008 for medico-economic studies and 
case studies and case series.

Peak publication rates were reached in 2008 for medico- 
economic studies (n = 7), in 2012 for case studies or case 
series (n = 7), in 2014 for systematic literature reviews/meta- 
analyses (n = 15), in 2015 for controlled/uncontrolled clin
ical trials (n = 27), for cross-sectional studies (n = 14), and 
in 2017 for qualitative studies (n = 3). For cohort studies, 
there were two peaks in 2014 and 2016 (n = 10) (see 
Figure 2).

Study population

The first publications on women were issued in 2002, and the 
first on men in 2006. The peak in publications was reached in 
2014 for women’s studies (n = 47) and in 2015 to 2017 for 
men’s studies (n = 13).

Table 1. Characteristics of the studies (N = 568).

N %

Type of vaccine
Bivalent 131 23.1
Quadrivalent 175 30.8
Nonavalent 23 4.0

Objective
Vaccination/Vaccine 250 44.0
Vaccination Schedule 49 8.6
Vaccination Policy 34 6.0
Cost 38 6.7
Intervention to increase HPV vaccine coverage 63 11.1
Efficacy 264 46.5
Safety 176 31.0
Patient knowledge, opinion and attitude 173 30.5
Healthcare professional knowledge, opinion and attitude 37 6.5
Vaccine intention 48 8.5

Method
Case study/case series 38 6.7
Cross sectional study 111 19.5
Ecological study 7 1.2
Cohort study 57 10.0
Case-control study 2 0.4
Non-controlled study 18 3.2
Comparative trial 197 34.7
Medico economic study 32 5.7
Qualitative study 11 1.9
Systematic review 53 9.3
Quantitative meta-analysis 26 4.6
Mathematical modeling 9 1.6
Unspecified method 7 1.2

Sex
Male 85 15.0
Female 388 68.3

Profile
Healthcare Professional 34 6.0
Parents 59 10.4
School/University 43 7.6
Specific sub-populations# 55 9.7

Number of authors
1–2 Authors 31 5.5
3–6 Authors 251 44.2
7–12 Authors 184 32.4
13–24 Authors 74 13.0
>24 Authors 28 5.1

Impact factor
[0–2] 91 16.0
[2–5] 319 56.2
[5–10] 64 11.3
10–30 29 5.1
≥ 30 17 3
Without Impact factor 43 7.6
Undetermined Impact factor (date of publication: 2019) 5 0.9

Geographic origin
Africa 13 2.3
North America 274 48.2
South America 26 4.6
Asia 72 12.9
Europe 158 28.0
Oceania 25 4.4

Funding
None 45 7.9
Public sector only 141 24.8
Private sector only 219 38.6
Shared (private and public) 59 10.4
Unspecified 93 16.4
Missing data 11 1.9

Disclosure of interest
No conflicts 179 31.5
Conflicts 276 48.6
Unspecified 101 17.8
Missing data 12 2.1

#Specific sub-population: HIV+ person, men who have sex with men, pregnant 
women, patients with auto-immune disease

Figure 1. Historical evolution of study objectives.

Figure 2. Historical evolution of study methods.
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Among the four specific population profiles, the first pub
lications were in 2006 for studies of a particular sub-population 
(HIV+ patients, male homosexual patients, patients with auto
immune diseases, pregnant women), in 2008 for school-based 
studies and studies of healthcare professionals, and in 2009 for 
studies of parents.

The peak in publications was reached in 2012 for school- 
based studies (n = 7), in 2014 for sub-population-specific 
studies (n = 11), in 2017 for health professional studies 
(n = 6), and for parent studies (n = 9).

Country of origin

The publications came from 49 different countries, each having 
published between 1 article (13 countries) and 217 articles (1 
country: USA). Thirty-five countries published fewer than 10 
articles. Eight countries published between 10 to 20 articles. Six 
countries published more than 20 articles: Australia (n = 23), 
Italia (n = 24), China (n = 25), United Kingdom (n = 37), 
Canada (n = 43), and USA (n = 217).

Journal of publication

The articles reviewed came from 197 different journals and 129 
journals had only one publication relative to HPV vaccination. 
The two journals with the most publications were Vaccine and 
Human Vaccines & Immunotherapeutics (see Figure 3).

Impact factor

The average impact factor found was 4.766, ranging from 0.323 
(Archivos Argentinos De Pediatria) to 59.558 (New England 
Journal of Medecine). The coefficient of determination between 
the average impact factor and the number of publications per 
country was R2 = 1.6E-10. The coefficient of determination 
between the impact factor and the number of authors was 
R2 = 0.16. The evolution of the average value of the impact factors 
is shown in Figure 4. The distribution of the impact factor per 
country is shown in Appendix 1 and the average impact factor 
according to the type of study is shown in Table 2.

Funding and disclosure of interest

The most frequently declared conflicts of interests were 
with manufacturers such as Merck (n = 208 studies), 

GlaxoSmithKline (n = 180), Pasteur (n = 86), Roche 
(n = 34), Pfizer (n = 34), CSL (n = 25) and Novartis 
(n = 21). For four articles, at least one author was a member 
of an industrial company that could be involved in 
a conflict, without being in the “declaration of conflict of 
interest” section. These articles were therefore sorted as 
“unknown conflicts”. For one article, the authors stated 
that they had received grants without considering them as 
a conflict, the article was therefore classified as without 
conflict. Figure 5 shows the historical evolution of funding 
and disclosure of interest.

Among the countries with more than 20 publications, the 
country with the highest number of conflicts reported in stu
dies was Australia (60.9%), followed by the USA (49.3%), 
Canada (46.5%), China (40.0%), the UK (35.1%) and Italy 
(8.3%). Funding and conflicts according to the type of study 
are presented in Table 2.

Discussion

Our results show that the number of studies on efficacy and 
safety remains predominant although it does now seem to be 
slowing down, while the number of studies on practices, opi
nions and intentions is growing, highlighting the current prag
matic challenge of HPV vaccination. The majority of studies 
continue to aim for a high level of evidence through clinical 
trials and literature reviews. The emergence of literature 
reviews and their multiplication would seem logical and appro
priate in parallel with the growth of the corpus of original 
studies. The expansion of literature reviews does not appear 
to be at the expense of the slowing down of original studies.

The evolution of scientific output on HPV vaccination 
appears to be in line with the growth of general scientific 
output. In 1963, in his work on the exponential growth of 
science, Price noted that all the scientific journals founded 
since the very first, as early as 1665, had produced more than 
6 million articles in the previous 300 years, with scientific 
output doubling every 15 years since 1665.15 In 2005, Druss 
showed that in only 23 years, from 1978 to 2001, more than 
8 million articles had been published on Medline.16 The results 
of our study demonstrated this growth in specific human 
papillomavirus vaccine research, with an average increase in 
the number of publications of 28% per year between 2001 and 
2018, peaking at 150% between 2006 and 2007.Figure 3. Total number of publications in the most prolific journals on HPV 

vaccination (with NEJM and Lancet for information).

Figure 4. Evolution of the average value of the impact factors.
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The results of this bibliometric study show a high degree of 
momentum in this research topic (N = 794). As a comparison, the 
same search query adapted to Meningococcal Vaccines found 521 
articles in PubMed on 05/23/19, 412 articles when adapted to 
Rotavirus Vaccines and 134 when adapted to Herpes Zoster 
Vaccine. Moreover, the good level of evidence and the pragmatic 
approach seem consistent in responding to the current 
controversy.

The chronological trends do not reveal any sustained cross
over, indicating that the priority topics remain the same. The 
majority of the objectives (46.3%) concerned vaccine efficacy 
(combining immunogenicity studies, efficacy on infection, on 
precancerous lesions, on cancer, on mortality and on quality of 
life), followed by safety studies (30.8%) with an almost constant 
increase in the number of publications until 2014. These pro
portions seem logical given that HPV vaccines are still 
a relatively recent innovation, the majority of the studies pub
lished were clinical trials. The least treated subjects concern the 
knowledge and practices of health professionals (6.3%). In the 
middle of the table there are questions directly concerning 
patients (knowledge/opinions, behaviors and vaccination 
intention), the majority of which were published between 
2011 and 2016. These curves could be reversed in the years to 
come, as efficacy studies are most often conducted early in the 
history of a medical innovation. The efficacy studies that have 
yet to be published are likely to be long-term efficacy studies, 
particularly on the occurrence of cervical cancer and mortality, 
with a delay of several decades being required to access these 
data.17

In terms of methods, the chronological evolution clearly 
corresponds to the specific natural evolution of a health inter
vention, from fundamental studies to clinical studies, then to 
pragmatic studies and finally to work aimed at understanding 
the behaviors and modalities of appropriation. The study 
methods used follow the same logic as the research questions. 
Since efficacy and safety studies are mostly clinical trials, clin
ical trials have largely dominated the scientific literature on 
HPV vaccines from the outset. More systematic literature 
reviews and meta-analyses appeared even later, the majority 
of which were published after 2013.

The evolution of publications can also be seen in the light of 
the emergence of a general mistrust toward vaccines. In France, 
since 2010, HPV vaccination coverage has been low, with 
a complete vaccination rate in 2015 of less than 14% and 1 
dose administered in 2016 to only 19% of the target 
population.17,18 This may be partly explained by concerns 
and controversy surrounding vaccines and in particular the 
risk of vaccine-related autoimmune diseases. In our study, 
case studies increased until 2012, with some reporting isolated 
improvements after vaccination but most suggesting a possible 
association between the HPV vaccine and the subsequent onset 
of disease. The association between autoimmune diseases and 
HPV vaccination was disproved in 2015 by a large interna
tional observational study of a cohort of more than 2 million 
girls in an exposed/unexposed model.19 The surge in publica
tions on cohort studies, literature reviews, clinical trials, and 
safety studies between 2013 and 2015 may be partly related to 
attempts to find a clear answer to these concerns about iatro
genic management.

The total number of authors has increased steadily until 
2014, with no clear rise in the number of authors per article. 
In 1978, the ICMJE group established rules to standardize 
medical production, and updated them in 1997 by redefining 
the criteria for authorship.20 In 1993, in an editorial for the 
British Medical Journal, Epstein raised the problem of the 
increasing number of authors per article observed, and sug
gested that only the first and last author of studies be cited.21 

However, these policies have not shown any effect on the 
number of authors found in medical publications over 
time,22,23 with an almost constant increase in this average 

Figure 5. Evolution of funding (left) and evolution of disclosure of interest (right).

Table 2. Conflict of interest, funding and impact factor by type of study.

Conflict of interest Funding

Type of study N None Conflict Unknown
Missing 

data None Unknown
Public 

+Private
Public 
only

Private 
only

Missing 
data

Average impact 
factor

Case study/case series 38 44.7% 21.1% 28.9% 5.3% 23.7% 55.3% 0.0% 7.9% 7.9% 5.3% 2.6
Cross sectional study 111 42.3% 26.1% 28.8% 2.7% 12.6% 21.6% 9.0% 34.2% 18.9% 2.7% 2.3
Ecological study 7 42.9% 42.9% 14.3% 0.0% 14.3% 0.0% 14.3% 28.6% 42.9% 0.0% 6.3
Cohort study 57 22.8% 68.4% 8.8% 0.0% 1.8% 8.8% 8.8% 28.1% 52.6% 0.0% 4.9
Case-control study 2 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 50.0% 50.0% 0.0% 4.1
Non-controlled study 18 22.2% 44.4% 33.3% 0.0% 0.0% 0.0% 27.8% 33.3% 38.9% 0.0% 2.7
Comparative trial 197 17.3% 70.6% 11.2% 1.0% 0.5% 5.6% 10.7% 19.8% 63.5% 0.5% 7.1
Medico economic 

study
32 28.1% 53.1% 15.6% 3.1% 3.1% 15.6% 9.4% 28.1% 40.6% 3.1% 5.7

Qualitative study 11 45.5% 18.2% 27.3% 9.1% 0.0% 0.0% 9.1% 54.5% 27.3% 9.1% 2.4
Systematic review 53 50.9% 26.4% 17.0% 5.7% 24.5% 32.1% 3.8% 17.0% 17.0% 5.7% 3.3
Quantitative meta- 

analysis
26 57.7% 30.8% 11.5% 0.0% 19.2% 26.9% 19.2% 30.8% 3.8% 0.0% 4.0

Mathematical 
modeling

9 44.4% 44.4% 11.1% 0.0% 0.0% 0.0% 55.6% 22.2% 22.2% 0.0% 5.3

Unspecified method 7 14.3% 42.9% 42.9% 0.0% 0.0% 42.9% 14.3% 28.6% 14.3% 0.0% 3.3
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number.23,24,25,2627 This study stands out with a stable trend in 
the average number of authors, from 2008. However, while the 
average number of authors did not increase in this study, it was 
higher than in other studies of this type. The high average 
number of authors at the start of HPV research may explain 
why we did not find an increasing trend.

In a 2018 study focusing on medical publications from 
different countries between 1995 and 2015, the USA stood 
out with 4.19 million publications, against 0.91 million for 
the second country, China.28 Our study shows no exception, 
with the USA being the country involved in the largest number 
of publications. The large number of clinics and research 
centers providing publications in Anglo-Saxon countries may 
partly explain such a geographical distribution of publications. 
Another possible explanation for this distribution is the diffi
culty encountered by authors from less wealthy countries in 
promoting their work and getting it published.29

The publications came from 197 different journals, more than 
a third (37.5%) came from journals that had published more than 
10 articles related to HPV vaccination, and more than a fifth came 
from two journals, “Human Vaccines & Immunotherapeutics 
“and” Vaccine “. These data illustrate Bradford’s law, a small 
core of journals have as many papers on a given subject as 
a much larger number of journals.30 This can be explained by 
the fact that the number of citations of a publication is lower if it 
does not belong to one of these core journals. This phenomenon is 
also illustrated in other areas of clinical research.31,32,33,34

There is no correlation between the quantity of publications 
produced per country and the average value of the impact factor 
(R2 = 1.6E-10). The correlation between the number of authors 
of a publication and the impact factor of the journal in which it 
was published seems negligible (R2 = 0.16). This negligible 
correlation shows that there is no need to have a larger number 
of authors to produce a better quality publication. The correla
tion figure found is consistent with that previously described in 
the literature.27 The impact factor of papillomavirus-related 
publications appears to remain stable over time. Although cur
rently decried because of its misuse,35,36,37 and the fact that new 
indicators for measuring the visibility of a journal have emerged, 
such as “Altmetrics” or the “H index,38,39 the impact factor 
remains one of the most widely used methods to assess the 
quality of a medical journal.40

Public funding of studies seems to gradually join private 
funding. Funding was present for more than 75% of studies, 
although since 2008, there seems to have been an increase in 
the number of studies declared unfunded. In 2007, Reed et al 
demonstrated the association between a study of better quality 
and the presence of funding.41 Few recent studies can explain 
the changes in the distribution of funding found here. It is 
important to note that the study carried out here looked at the 
sources of funding and not the amount of money invested. The 
public amount invested may actually be less than the private 
one. In a study from 2015, the United States remained the 
country investing the most in research, but with a notable 
drop in public investments. At the same time, other regions 
of the world were increasing their share of public funding, 
notably China and the European Union.42

A rise in the declaration of conflicts of interest was 
observed. The presence of a conflict appears to be decreasing 

slightly, but remains at 50%. In 1984, the New England Journal 
of Medicine set up a policy of transparency, obliging authors 
wishing to have their manuscripts published in their review to 
declare their conflicts of interest.43 Since then, many journals 
have also included a declaration of conflicts in their publication 
criteria, and made this growing trend toward transparency 
achievable.44,45 This can be interpreted as a response by the 
scientific community to the current climate of mistrust in 
research and vaccination.

Strengths and limitations

We did not find any bibliometric study exploring the objectives 
of studies on HPV vaccination, which underlines the novelty of 
this study but does not allow us to compare our results and to 
verify its external validity. From a methodological point of 
view, this literature review attempted to comply with the 
PRISMA recommendations. Data extraction was carried out 
by two researchers in a systematic manner and all abstracts 
identified were read exhaustively in order to exclude irrelevant 
articles and generate a ranking of research questions, study 
types and study populations. However, there are a number of 
limitations in terms of the methodology. To our knowledge, 
there are no international guidelines on bibliometric methods, 
and existing bibliometric studies seem to be diverse.46 The 
closest Equator Network guidelines to our method could be 
the PRISMA guidelines for systemic review. However, our aim 
was not to carry out an exhaustive inventory on a specific topic 
but to outline trends on a major research theme. We focused 
on the Medline® database and no other database such as 
Embase® or gray literature was used. We made this choice 
because our aim was to identify trends and their dynamics in 
this area of research and not to provide an exhaustive quanti
fication of the scientific output. The presence in the search 
query of the occurrence “French” may lead to an overestima
tion of the number of publications from this country compared 
to others. The social sciences are not always well represented in 
Medline® either. However, this database was chosen because it 
is the most easily accessible and is the indispensable source for 
biomedical publications.47 Although it goes further than bib
liometrics based on keyword indexing, the fact that the collec
tion is based on abstracts may have led to several biases. Some 
abstracts were not available and others were more or less 
incomplete because some of the data searched for were miss
ing. Depending on the different works, more than 50% of the 
abstracts could be incomplete,48 with a level of inconsistency 
between the abstract and the full article measured from 4 to 
78%,49 25% containing omissions50 and 18 to 68% deficient.51 

In a study of physiotherapy, only 44.5% of abstracts fully 
reported the criteria for the study population, compared with 
89.5% of full articles.52 In another study, 75% of the studies had 
at least one inconsistency in their abstract.53 It is apparent that 
these gaps and inconsistencies most often ocur to the detri
ment of the paragraphs on methods and results,54 not respect
ing the PRISMA-for-Abstract checklist,55,56 with often 
erroneous numbers reported.57 In our study, however, these 
latter biases remain limited because we did not look at the 
results of the studies included. Finally, we did not collect the 
samples sizes of the studies, which could have been a significant 
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limitation if we had examined the results of the studies. We 
made this choice because comparisons between samples sizes 
from clinical trials, meta-analyses, qualitative studies and case 
studies would have been hazardous.

Conclusion

This study illustrates the exponential dynamics of the production 
of publications on HPV vaccine research. The good level of 
evidence and the pragmatic approach seem consistent in respond
ing to the current controversy. The increase observed in the 
declarations of conflicts and funding probably reflects a societal 
dynamic for transparency. Some topics still seem to be under
developed, such as the nonavalent vaccine or the knowledge and 
practices of healthcare professionals. The geographical origin of 
these studies raises questions about the transferability of the 
results to populations where this vaccination has been less studied.
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