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BACKGROUND AND STATEMENT OF THE PROBLEM 

Cervical cancer is the fourth most common cancer in women. It accounted for 528 000 new cases and 

266 000 deaths worldwide in 2012 (1). In France, an estimated 3000 new cases of cervical cancer 

occurred in 2015, a third of whom died (2). Cervical cancer remains deadly, yet it is preventable through 

screening and vaccination against human papillomavirus (HPV), its aetiological agent. In France, the High 

Council for Public Health (Haut Conseil en Santé Publique, HCSP) recommended in 2007 vaccinating 

girls aged 14 years before sexual exposure to HPV infection, but also catch-up vaccination for girls and 

young women aged 15 to 23 who have not had sex or, at the latest, within the year following the 

beginning of sexual life (3). These recommendations were reviewed in 2012. Vaccination has since been 

recommended for all young girls between the ages of 11 and 14, as well as catch-up for those aged 15 to 

19, at the latest in the year following the beginning of sexual life (4). 

The estimated coverage rate for full (3-course) HPV vaccination in France in 2015 was around 

13.7% (5), well below the objective of 60% coverage set by la Loi de Santé Publique (6) and the coverage 

reached in other countries (around 80% in the United Kingdom (7), >90% in Portugal (8)). This is the 

lowest level estimated since the introduction of the vaccine in 2007 (2), notwithstanding that addressing 

the challenge of improving HPV vaccination coverage has been on the French government's agenda and 

public health agencies since 2009. Indeed, the second Cancer Plan (2009-2013) aimed to improve the 

uptake of HPV vaccination in 14-year-old girls through dissemination of appropriate information to the 

public on the HPV vaccination (9). The following one, the Cancer Plan 2014-2019, has aimed to improve 

the uptake by increasing access to the vaccines in free vaccination centers and by training healthcare 

professionals (10,11). In 2017, the French National Authority of Health (Haute Autorité de Santé, HAS) 

recognized primary prevention of cervical cancer through vaccination and screening as a public health 

priority (12). Looking through the prism of health care needs to analyze the suboptimal situation of 

cervical cancer primary prevention through vaccination, it can be concluded that health needs (the 

capacity to benefit from an intervention) failed to arouse appropriate demand (what individuals ask for) for 

the available supply (13,14). The HCSP recently recommended the use of the nonavalent (9v) HPV 

vaccine offering protection against 90% of cervical cancers (15), but it remains important to increase 

vaccination coverage to maximize health gains. 



The reasons for such a disappointingly low coverage of HPV vaccination are not clear. There are 

conflicting data on the role of socioeconomic status (SES) in vaccine uptake (16–19). In a recently 

published large study using the French National Health Insurance Database (Système National 

d'Informations Inter Régime d'Assurance Maladie, SNIIRAM), the authors concluded that no clear factor 

was identified as a vaccination determinant; they suggested that complex associations between both 

socioeconomic and cultural factors could explain the low HPV vaccination coverage (17). A pan European 

survey showed that respectively 14% of parents would not let their daughter(s) receive HPV vaccination 

when she/they reach(es) the eligible age, and 21 % where uncertain about it in France (versus 2% and 

6% in the UK, respectively) (20). This study estimated that only 56 % of parents intended eligible 

daughters to be vaccinated. Furthermore, Verger and colleagues have found in a national panel of 1 712 

general practitioners (GPs) that 28% did not recommend HPV vaccines to young girls (21), raising the 

question of the influence of GPs in vaccination decision-making. In clinical medicine, one needs to 

diagnose the underlying condition responsible for the symptoms of a patient before proposing an 

adequate treatment approach. Likewise, in public health, it is of cardinal importance to “diagnose” the 

reasons for the issue at stake in the underlying population to adequately respond to the problem. The 

problem at the heart of the failed efforts to increase HPV vaccination coverage may therefore lie with the 

possibility of not addressing the actual reasons why hesitancy (and to the extreme of the continuum, 

refusal) towards HPV vaccination occurs. 

Vaccine hesitancy (VH) is defined by the World Health Organization (WHO) as "the delay in acceptance 

or refusal of vaccines despite availability of vaccination services. VH is complex and context specific 

varying across time, place and vaccines. It is influenced by factors such as complacency, convenience 

and confidence" (22,23). Hesitancy and its negative impacts on vaccine uptake rates has 

been increasingly being recognized by the WHO Strategic Advisory Group of Experts (SAGE) on Immunization, 

leading to the establishment in 2012 of the SAGE Working Group on VH (24), and the 

publication in 2015 of a compendium of tools to measure VH (25). There has been a fast-growing interest 

on VH among the scientific community, with a two-fold increase in research on this topic during the period 

2007-2012 (26). The tools proposed by the SAGE Working Group on VH include, but are not limited to, 

1) a 5-point Likert scale to identify VH; and 2) a matrix of VH determinants organized in three categories 

and survey questions: (i) contextual influences (e.g., cultural reasons, communication and social media), 

(ii) individual and group influences (e.g., immunization as a social norm versus not needed/harmful, 

distrust in the vaccine and lack of perceived benefit of the vaccine), and (iii) vaccine/vaccination-specific 

issues (e.g., vaccination schedule, costs, and strength of the recommendation and/or attitude 

of healthcare professionals) (25). 

Several French studies have examined the role of classical epidemiological factors (e.g., SES 

and health care supply) (16,17) or cervical cancer screening attitudes in the mothers (27) as determinants 

of HPV vaccination coverage, but to our knowledge, no study has explored factors influencing vaccine 

hesitancy among mothers. Coverage is not a valid proxy measure for hesitancy since it encompasses 

aspects not related to hesitancy (e.g., geographical barriers to access to healthcare services, lack of 

vaccines). Research is therefore needed to determine which factors discourage mothers to vaccinate 

their daughter(s) against HPV, ranging from individual influences to contextual ones, and the extent to 

which they play a role. The answers to these questions will help inform interventions that are tailored 

according to the reasons for hesitancy in the French local context. 

STUDY OBJECTIVES 

The research will consist of two interlinked studies with the following specific objectives: 

Study 1 will: 

1) Adapt the VH Likert scale questionnaire to measure hesitancy specifically to HPV vaccination; 

2) Develop a survey questionnaire to assess the determinants of HPV VH, based on the Vaccine 

Hesitancy Determinants Matrix; 

3) Pilot test the developed questionnaires. 

Study 2 will: 

1) Evaluate the psychometric properties of the HPV VH scale and derive a scoring system and a cutoff; 

2) Assess the unidimensionality and the internal consistency of the questionnaire of determinants and 

derive a scoring system for the three domains of factors (contextual, individual and group, 

vaccine/vaccination specific); 

3) Assess the determinants of VH among mothers of girls aged 11-14 years. 



STUDY DESIGN & METHODS 

Study 1 will be an online Delphi survey (maximum three rounds) for developing the HPV VH scale and 

the survey-questionnaire to hypothesized determinants of VH based on WHO tools, followed by 

questionnaires pilot testing. Invitations to participate will be sent by email providing a link to an online 

survey designed using REDcap. Individual responses from panel members will be confidential and all 

panel members' details will be anonymized. Instructions and how consensus would be achieved will be 

provided on the introductory page of the questionnaires. Questionnaires items included in the first round 

will be drafted by the PhD candidate and his supervisor. Each participant will be requested to state his 

agreement on selecting items for inclusion in the final questionnaire, on a five-point scale (1=disagree, 

2=somewhat disagree, 3=neither agree nor disagree, 4=somewhat agree, 5=agree). There will be an 

option for free comments at the end of each item, to offer clarification or further information. Only items 

with low agreement (i.e., not accepted in the first round) and therefore needing further consideration in a 

subsequent round will be recirculated to the panellists. These statements will be accompanied by 

comments made during the first round, the individual respondents rating and the median rating from the 

entire panel. Consensus is set a priori at 80% of the respondents scoring each item 4 or 5. 

Study 2 will be a cross–sectional telephone survey among a sample of 600 mothers of girls aged 11-14 

years. HPV VH scale will be administered and data about the above-mentioned possible determinants will 

be collected, as well as the usual set of socioeconomic characteristics used by the host research team 

(Department of social epidemiology, IPLESP, UMRS 1136) in their various surveys. 

STUDY POPULATION 

Study 1 

The Delphi survey will be conducted with a panel of 20 experts selected among GPs, pediatricians, 

infectious diseases physicians, public health specialists, health sociologists, social epidemiologists, 

gynecologists and oncologists, and provided they have recognized experience and scientific knowledge in 

HPV vaccination. The HPV VH scale and the survey questionnaire of VH determinants will be 

administered to 30 mothers of girls aged 11-14 years for the pilot testing phase. 

Study 2 

A telephone interview survey will be conducted among 600 French-speaking mothers of girls aged 11-14 

years, recruited in mainland France. The sample will be screened from a database of households 

(including phone numbers and demographic variables) with children aged 11-14 years, through CSA 

institute. Mothers will be selected using a quota-sampling approach in this study for reasons of practical 

feasibility and budget constraints. Furthermore, a study comparing random and quota-sampling in France 

has shown that quota-sampling resulted in a more representative sample than random sampling because 

of the frequent non-response bias (28). We will attempt to improve representativeness of the sample by 

giving it a structure similar to that of the general population, based on the ad hoc extraction of 

the latest census data collected by the INSEE. The quotas will be based on the age and the socioprofessional 

category of the reference person in the household (SPC+/SPC−), the number of 

children (primipara/multipara), the area of residence (rural/urban) and the geographic region (DREES 

cutout). 

ORIGINALITY AND INNOVATIVE NATURE OF THE PROJECT 

The main goal of this proposal, to understand the determinants of HPV VH in France among mothers of girls eligible 

for HPV vaccination, is in line with current governmental (Cancer Plan 2014-2019), scientific and collaborative efforts 

for increasing HPV vaccine uptake for the prevention of cervical cancer in France. The proposal covers the 

multidimensional issues of VH, which have been poorly studied simultaneously in this context. Tools have already 

been published regarding the measurement of  issues related to HPV VH (e.g., the Carolina HPV immunization 

attitudes and beliefs scale (CHIAS)(29) and the HPV Attitudes and Beliefs Scale (HABS)(30)), but none so far 

specifically for the evaluation of HPV VH, and none for the extensive investigation of hypothesized determinants 

variables as recently recommended by  the WHO. This research will adapt the tools proposed by WHO to measure 

hesitancy specifically to HPV vaccine and uncover drivers of HPV VH in the French population, in an effort to later 

develop an innovative approach in the search of strategies for increasing uptake of HPV vaccine in France, taking 

into account specific issues related to VH. 

EXPECTED  RESULTS 

The results of this project will provide valuable information for health care providers and policy makers about the 

reasons why mothers are hesitant towards HPV vaccination. The project’s findings will be relevant and useful for 

the design of interventional studies testing strategies to reduce HPV VH and improve HPV vaccine uptake, which in 



turn should strengthen the prevention of cervical cancer in France. In terms of methodological advances and 

innovation, the WHO VH tool adapted to HPV vaccination and validated in the French context will be useful for 

future studies, for monitoring HPV VH over time in France and for international comparisons among French-speaking 

countries. Thus, this project has the potential to make a significant contribution to the field. In terms of outputs, 

the project intends to produce two main articles published in international peer-reviewed scientific journals that 

address vaccines and vaccination, or HPV related cancers. The research findings will also be disseminated through 

presentations at national and international conferences. 

TIMETALBE 

The timetable below summarizes the project planned implementation allowing the production of two main papers: 
 

 Time (Semesters) 

 S1 S2 S3 S4 S5 S6 

Article on HPV VH scale development  and psychometric evaluation 

Selecting and inviting a panel of experts for the Delphi survey x      

Conducting Delphi survey for development of questionnaires 

(HPV VH scale and determinants questionnaires) 

x      

Questionnaires pilot testing (n=30) x      

Questionnaires refinement x      

Collecting the data (telephone survey) (n=600)  x     

Analyzing the data and writing up  x     

Finalising the article and submitting   x    

Article on HPV VH determinants 

Analyzing the data and writing up    x   

Finalising the article and submitting     x  

PhD manuscript 

Writing up     x  

Reviewing and defence      x 
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