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ABSTRACT
Introduction Vaccination is an effective and safe strategy 
to prevent Human papillomavirus (HPV) infection and 
related harms. Despite various efforts by French authorities 
to improve HPV vaccine coverage (VC) these past few 
years, VC has remained far lower than in most other high- 
income countries. To improve it, we have coconstructed 
with stakeholders a school- based and primary care- based 
multicomponent intervention, and plan to evaluate its 
effectiveness, efficiency and implementation through a 
cluster randomised controlled trial (cRCT).
Methods and analysis This pragmatic cRCT uses an 
incomplete factorial design to evaluate three components 
applied alone or in combination: (1) adolescents and 
parents’ education and motivation at school, using eHealth 
tools and participatory learning; (2) general practitioners’ 
training on HPV using motivational interviewing techniques 
and provision of a decision aid tool; (3) free- of- charge 
access to vaccination at school. Eligible municipalities 
(clusters) are located in one of 14 preselected French 
school districts and must have only one secondary 
school which enrols at least 2/3 of inhabitants aged 
11–14 years. A randomisation stratified by school district 
and deprivation index allocated 90 municipalities into 6 
groups of 15. The expected overall sample size estimate 
is 41 940 adolescents aged 11–14 years. The primary 
endpoint is the HPV VC (≥1 dose) among adolescents aged 
11–14 years, at 2 months, at the municipality level (data 
from routine databases). Secondary endpoints include: 
HPV VC (≥1 dose at 6 and 12 months; and 2 doses at 2, 
6 and 12 months); differences in knowledge, attitudes, 
behaviours, and intention among adolescents, parents 
and general practitioners between baseline and 2 months 
after intervention (self- administered questionnaires); 
incremental cost- effectiveness ratio. Implementation 
measures include dose, fidelity, adaptations, reached 
population and satisfaction (activity reports and self- 
administered questionnaires).

Ethics and dissemination This protocol was approved 
by the French Ethics Committee ‘CPP Sud- Est VI’ on 
22 December 2020 (ID- RCB: 2020- A02031- 38). No 
individual consent was required for this type of research; 
all participants were informed of their rights, in particular 
not to participate or to oppose the collection of data 
concerning them. Findings will be widely disseminated 
(conference presentations, reports, factsheets and 
academic publications).
Trial registration number NCT04945655.

INTRODUCTION
Human papillomavirus (HPV) infection is the 
most common viral infection of the reproduc-
tive tract, and a major public health issue.1 2 

Strenghts and limitations of this study

 ► Vaccine coverage is measured using data collected 
in routine by the national health insurance and vac-
cination centres, thus avoiding reporting bias.

 ► Few medicoeconomic analyses of interventions 
on human papillomavirus (HPV) vaccination up-
take are available and mostly concern reminder 
interventions.

 ► Assessing impacts on several determinants of vac-
cination behaviours will help understand how the 
intervention may promote behavioural change and 
HPV vaccine uptake.

 ► Measures of implementation (dose, fidelity, adapta-
tions, reached population and satisfaction) will help 
stakeholders decide how the intervention may be 
replicated or generalised at a national level.

 ► Due to feasibility constraints, large French munic-
ipalities are not included in the study, and a pos-
sible selection bias in the future results cannot be 
excluded.
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More than 80% of sexually active men and women will 
acquire HPV by age 45,3 often shortly after the onset of 
sexual activity.1 Most HPV infections (70%–90%) are 
asymptomatic and resolve spontaneously.2 However, 
persistent infections can cause anogenital warts, precan-
cerous lesions of the cervix, vagina, vulva, anus, penis and 
head and neck, which, if untreated, may sometimes prog-
ress to cancers.2 Worldwide, HPV contributed to about 
690 000 new cases of cancers in 2018 (ie, 4% of all cancers; 
women: 620,000; men: 70,000).4 Cervical cancer is by far 
the most common HPV- related cancer,2 with 7 out of 10 
cases caused by two high- risk HPV types (16 and 18).5 It 
is the fourth most frequent cancer in women worldwide, 
accounting for 604 127 new cases and 341 831 deaths in 
2020 (respectively, 3379 and 1452 in France).6 7

Vaccination is the most effective primary prevention 
strategy against HPV infection.2 7 It protects against HPV 
infections, anogenital warts and high- grade precancerous 
cervical lesions (ie, cervical intraepithelial neoplasia 
(CIN) 2+ and CIN3+).8–11 After 5–8 years of vaccination, 
data from 14 countries showed a significant decrease in 
the prevalence of HPV 16 and 18 infections (−83% among 
girls aged 13–19 years), anogenital warts diagnoses (−67% 
and −48% among girls and boys aged 15–19 years, respec-
tively) and CIN2+ (−51% among girls aged 15–19 years), 
with a greater decrease in countries with both a wider 
range of targeted age groups and high vaccine coverage 
(VC).10 More recently, HPV vaccination has been associ-
ated with a reduced risk of invasive cervical cancer among 
Swedish girls/women aged 10–30 years.12 HPV vaccines 
have an ‘excellent safety profile’ according to the WHO,2 
with adverse events generally being non- serious and 
of short duration. Moreover, a study on postlicensure 
safety surveillance did not find any association between 
HPV vaccination and some conditions (eg, autoimmune 
diseases) that have occurred postvaccination.2

Since 2006, most high- income countries have intro-
duced HPV vaccination in their vaccination schedules for 
adolescents (for girls only or girls and boys, depending 
on the country).13 14 In France, HPV vaccination was 
initially recommended for girls when it was introduced in 
2007; in 2021, it was included in the vaccine schedule for 
all adolescents aged 11–14 years.15 The currently recom-
mended vaccine is the latest nonavalent one (against 6, 
11, 16, 18, 31, 33, 45, 52, 58 types) with two injections 
6 months apart.15 A catch- up with three injections is 
possible up to age 19 years. HPV VC varies significantly 
across high- income countries, from a few percentage 
points (eg, in Poland, Bulgaria) to 90% (eg, in Norway 
and Iceland).13 14 Almost 15 years after HPV vaccine intro-
duction in France and despite various efforts by health 
authorities to improve HPV vaccine uptake,16 17 complete 
HPV VC remains lower than in most other high- income 
and European countries,13 14 having been estimated at 
23.7% among 16- year girls in 2018.18 In this context, the 
French Institute for Public Health Research (IReSP) 
and the theme- based Multi- Organisation Institutes for 
Cancer and for Public Health (ITMO Cancer and ITMO 

Public Health) launched in 2018 a national research 
programme to improve HPV VC among French adoles-
cents. This research programme in epidemiology and 
social and human sciences is conducted by a consortium 
of eight French teams (The PrevHPV Consortium—see 
list in online supplemental table 1) and funded as part of 
the National Cancer Plan 2014–2019. This programme, 
called the PrevHPV programme, includes the following 
three phases.

The first ‘diagnostic’ phase (October 2019–March 
2021) aimed at exploring knowledge, beliefs, behaviours, 
practices, barriers, motivations and preferences towards 
HPV vaccination among four population groups: girls 
and boys from secondary schools (aged 11–14 years); 
their parents; staff from schools (eg, teachers, nurses); 
and general practitioners (GPs). This phase included 
several quantitative and qualitative surveys, according to 
a mixed method approach, and manuscripts reporting 
results are being written (for preliminary results see19 20).

The second ‘coconstruction’ phase (October 2019–June 
2021) aimed at designing the multicomponent interven-
tion to improve HPV VC. Three components were identi-
fied: adolescents’ and parents’ education and motivation 
at school (component 1); GPs’ training (component 2); 
and access to vaccination at school (component 3) (see 
‘The three components of the intervention’ section).

The third ‘experimental’ phase, yet to be conducted 
(November 2021–May 2022), aims at evaluating the effec-
tiveness, efficiency and implementation of the interven-
tion in France, taking into account its multicomponent 
structure, through an incomplete factorial design and 
using cluster randomisation (called the PrevHPV study).

The present manuscript describes the protocol of this 
cluster randomised trial (cRCT) using the ‘Standard 
Protocol Items: Recommendations for Interventional 
Trials’ (SPIRIT) statement as a guide21 (see completed 
SPIRIT checklist in online supplemental table 2).

METHODS AND ANALYSIS
Study organisation
The French National Institute for Health and Medical 
Research (Inserm) is the sponsor of the PrevHPV study. 
A scientific and operational committee (called PrevHPV 
Study Group) is in charge of supervising all scientific 
aspects and organisational issues occurring during the 
PrevHPV programme and meets monthly to elabo-
rate, perform and follow the research. This committee 
comprises the scientific leaders of each of the eight teams 
involved in the consortium and their staff, and a repre-
sentative from IReSP and from Inserm.

A steering committee is in charge of supervising the 
progress of all aspects of the PrevHPV programme, and 
meets once a year. It comprises the scientific leaders of 
the eight teams, as well as representatives of the following 
national institutions: Inserm, IReSP, ITMO Cancer 
AVIESAN, ITMO Public Health AVIESAN, INCa (French 
National Cancer Institute), Santé publique France 
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(French Public Health Agency), Ministry of Health, 
Ministry of National Education, and the Ile- de- France 
Regional Health Agency.

Patient and public involvement
The three components of the intervention (see ‘The 
three components of the intervention’ section) are devel-
oped using results from our diagnostic phase on target 
populations’ needs. The public (adolescents, parents, 
GPs and school staff) is involved in the activities/tools 
development based on a participatory approach in a 
coconstruction process. As part of the component 1, 
educational group sessions on HPV infections and vacci-
nation are delivered to pupils by regular school staff. The 

public is not involved in the design and the recruitment 
stage of the study.

Study objectives and endpoints
The primary objective of the PrevHPV study is to eval-
uate the effectiveness of a multicomponent intervention 
(components being applied in combination or alone) 
on the HPV VC among adolescents (girls and boys) 
aged 11–14 years at the municipality (cluster) level. 
The corresponding endpoint is the HPV VC (≥1 dose) 
2 months after the end of intervention’s implementa-
tion (ie, the prevalence of adolescents aged 11–14 years 
who have received at least one dose of HPV vaccine). 
HPV VC (≥1 dose) at 6 and 12 months, and HPV VC (two 

Table 1 Endpoints of the PrevHPV study

Dimension/measure Target population Data sources Time frame

Vaccine coverage (main objective)

  ≥1 dose Adolescents 11–14 
years

Health insurance (SNDS), 
vaccination centres

M2, M6, M12

  2 doses Adolescents 11–14 
years

Health insurance (SNDS), 
vaccination centres

M2, M6, M12

Knowledge, beliefs, behaviours, practices, intention towards HPV vaccination (secondary objective 1)

  Items of the KABP- 6C questionnaire Adolescents, parents 
and GPs

Self- administered online 
questionnaires

Before 
intervention, M2

Efficiency (secondary objective 2)

  Incremental cost- effectiveness ratio Adolescents 11–14 
years

Costs of the intervention, 
Health insurance (SNDS), 
vaccination centres

M2, M6, M12

  Annual cost and health gains of generalising the 
component(s) at the national level*

Adolescents 11–14 
years (whole country)

Costs of the intervention, 
Health insurance (SNDS), 
vaccination centres

/

Intervention components’ implementation (secondary objective 3)

  Intervention components’ dose and fidelity: 
activities performed according to the frame 
of reference for each component, use of tools 
developed for each component (assessment of 
the gap between activities/tools planned and 
activities/ tools really performed/used)

/ Regular activity reports collected on a 
standardised form during components’ 
implementation

  Reached populations: percentage of target 
individuals who benefit from (or participate in) 
activities of each component (assessment of the 
acceptability of each component)

Adolescents, parents, 
school staff and GPs

Regular activity reports collected on a 
standardised form during components’ 
implementation

  Intervention components’ adaptation: 
components modified to adapt them to the local 
context/environment of each school/municipality

/ Regular activity reports collected on a 
standardised form during components’ 
implementation

  Satisfaction of target populations regarding each 
activity/component and identification of barriers 
and levers to components’ implementation

Adolescents, 
parents, schools and 
vaccination centres’ 
staff and GPs

Self- administered (paper or online) questionnaires 
collected at the end of the components’ 
implementation

*Costs associated with generalising effective component(s) at 1 and 5 years will be compared with the corresponding health gains in terms of 
size of the vaccinated population (1 and 2 doses).
GPs, general practitioners; HPV, human papillomavirus; KABP- 6C, Knowledge, attitude, behaviours, practices and six psychological 
determinants of vaccination intention (Confidence, Complacency, Constraints, Calculation, Collective responsibility and social Conformism); 
SNDS, Système National des Données de Santé.
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doses) at 2, 6 and 12 months are secondary endpoints 
(table 1).

Secondary objectives are to evaluate:
(1) The impact of the multicomponent intervention 

(components being applied in combination or alone) 
in target populations (adolescents, parents and GPs) on 
knowledge, beliefs, behaviours and practices towards HPV 
vaccination, intention to initiate HPV vaccination and 
psychological determinants of vaccination intention; (2) 
the efficiency (cost- effectiveness) and the budget impact 
of the components and components’ combinations that 
are effective and (3) the implementation of the compo-
nents of the intervention, and barriers and levers of 
implementation at both individual and community level.

Endpoints corresponding to secondary objectives are 
described in table 1.

The three components of the intervention
The intervention comprises three components imple-
mented at a territorial level (a municipality). Compo-
nents target (1) adolescents aged 11–14 years, who are 
the target population for HPV vaccination in France, and 
their parents, who decide whether to vaccinate their child; 
(2) GPs, who prescribe most HPV vaccines in France,22 
and have a fundamental role in patients’ decision- making 
process towards vaccination.23

Evidence from the literature shows that adolescents’ 
and parents’ lack of knowledge on HPV infection and 
vaccine effectiveness and safety are strong barriers to HPV 
vaccination.23 24 They may also face financial and organ-
isational barriers to HPV vaccination as usual pathway 
to access vaccination in France is rather complex.14 In 
general, adolescents and their parents have to take an 
appointment with a physician to get the vaccine prescrip-
tion, then go to a community pharmacy to obtain the 
vaccine, and finally take another appointment with their 
physician for its administration. Occasionally, individuals 
may also benefit from vaccination going to hospital vacci-
nation centres, but their geographical accessibility can 
be difficult. Besides, HPV vaccine is only partially reim-
bursed by the French national Health Insurance, and 
some patients may be charged out- of- pocket costs.14

As for GPs, they face difficulties in informing patients 
on vaccination and need to acquire educational tech-
niques to improve their communication with vaccine 
hesitant patients.25

Component 1 (‘Adolescents’ and parents’ education 
and motivation at school’) first includes a webconference 
on HPV infection and vaccination for parents. Second, 
adolescents participate during school hours to two educa-
tional group sessions on HPV infections and vaccination, 
using eHealth tools (videos, serious video game) and 
participatory learning.

Component 2 (‘GPs’ training’) consists of an indi-
vidual e- learning training session including: (1) an 
updated information on HPV infection and vaccination; 
(2) an introduction to the use of motivational inter-
viewing techniques in the field of vaccination and (3) a 

presentation of the decision aid tool developed as part 
of the intervention. This tool aims at helping hesitant 
individuals to take a decision about HPV vaccination 
and will be provided to GPs who have attended to the 
training.

Component 3 (‘HPV vaccination at school’) consists 
of a vaccination day on school premises where health 
professionals from local vaccination centres initiate 
HPV vaccination free of charge and without any medical 
prescription for all eligible adolescents (see ‘Target popu-
lations’ section).

Study design and setting
The PrevHPV study is a pragmatic cRCT,26 using an 
incomplete factorial design. The unit of randomisation 
(cluster) is the municipality. The factorial design allows 
to evaluate the multicomponent intervention taking 
into account that each component could be applied 
alone or in combination with other(s) component(s); 
however, it is incomplete because the PrevHPV Study 
Group considers that access to vaccination at school 
(component 3) should not be implemented without 
prior adolescents’ and parents’ education and motiva-
tion (component 1). Eventually, 6 groups are compared 
in this study (figure 1), and we randomly allocated 15 
municipalities to each group.

Two components (1 and 3) are set in secondary schools, 
whereas component 2 targets GPs practising in private 
practice in the participating municipalities.

The intervention will be implemented from December 
2021 to March 2022 (table 2).

Eligibility and allocation of municipalities
Fourteen of the 25 school districts spread over the French 
territory were first selected by the PrevHPV Study Group 
together with representatives of the Ministry of National 
Education to ensure a diversity of geographical, demo-
graphic and socioeconomic profiles.

Municipalities were eligible if: (1) they were located 
in one of the selected school districts; (2) there was 
only one secondary school (for pupils aged 11–14 years) 
in the municipality; and (3) at least 2/3 of inhabitants 
aged 11–14 years attended the municipality’s secondary 
school. Out of 1205 eligible municipalities, we randomly 
sampled 351 (see details in online supplemental text 1) 
and contacted the head of the secondary school located 
in each municipality by mail and by phone to ask him/
her to participate in the study. The first 90 municipalities 
for which the secondary school agreed to participate were 
included in the study.

A block randomisation (block size=6) stratified by 
school district and French deprivation index (see defini-
tion in online supplemental table 3) then allocated the 90 
municipalities into six groups (group 1–6) of 15 munic-
ipalities (figure 1). This randomisation was performed 
by a senior researcher of the PrevHPV Study Group not 
involved in the selection process of the municipalities.
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Target populations
For adolescents’ and parents’ education and motivation 
at school (component 1), the target populations of the 
intervention are: adolescents attending secondary school 
in the 60 municipalities from groups 1 to 4 (figure 1) 
and their parents; for GPs’ training (component 2): GPs’ 
practising in the 45 municipalities from groups 1, 2 and 5; 
for access to vaccination at school (component 3): adoles-
cents attending secondary schools of the 30 municipali-
ties from groups 1 and 3, never vaccinated against HPV, 
≥11 years old, with no contraindication to vaccination, 
and whose parents have given their written consent to 
vaccinate their child. Populations included in the statis-
tical analyses are slightly different (see details in online 
supplemental table 3).

Data collection
HPV VC (at least 1 dose and 2 doses) at 2, 6 and 12 months 
after components’ implementation in ad hoc groups 
will be estimated using data from two sources. The first 
source is the French health insurance database (Système 
National des Données de Santé, SNDS). Prospectively 
recorded for all beneficiaries of healthcare in France, 
the SNDS covers almost the entire French population 
(67 million inhabitants).27 This database contains individ-
ualised and anonymous data on all medical expenditure 

reimbursements, and most HPV vaccines in France are 
delivered in community pharmacies and recorded in the 
SNDS. The second source of data are registries data from 
vaccination centres which serve participating municipal-
ities (including the number of vaccines delivered as part 
of component 3), as vaccines administrated by vaccina-
tion centres are not recorded in the SNDS. Some char-
acteristics (eg, age, gender, municipality of residence) 
of each individual who benefits from a medication reim-
bursement by the French health insurance or a vaccine 
administration in a vaccination centre are also recorded, 
allowing us to estimate an HPV VC prevalence per munic-
ipality. Total number of inhabitants aged 11–14 years 
(denominator) will come from the SNDS. Data necessary 
to calculate HPV VC before the intervention implemen-
tation will also be collected to adjust for baseline VC rate 
by group in the analyses.

Self- administered online questionnaires will be distrib-
uted among adolescents attending participating schools, 
their parents, and GPs located in included municipalities 
to collect data for the first secondary objective (tables 1 
and 2), before and after the components’ implementa-
tion in ad hoc groups. Changes in knowledge, beliefs, 
behaviours and practices, intention to initiate HPV vacci-
nation as well as psychological determinants of vaccination 

Assessed for eligibility (n = 3863 municipalities)

Eligible (n = 1205)

Random sampling

Randomised (n = 90)

Group 1
Adolescents and 

parents’ education + 
GPs’ training + 

access to vaccination 
at school

(n = 15)

Group 2
Adolescents and 

parents’ education + 
GPs’ training

(n = 15)

Group 3
Adolescents and 

parents’ education + 
access to vaccination 

at school

(n = 15)

Group 4
Adolescents and 

parents’ education

(n = 15)

Group 5
GPs’ 

training

(n = 15)

Group 6
Control 
group

(n = 15)

Not meeting inclusion criteria (n = 2658 municipalities)
- Not in the selected school districts (n = 1623)
- >1 secondary school (n = 787)
- <2/3 inhabitants aged 11-14 years attending the 
secondary school of the municipality (n = 248) 

Contacted to participate (n = 351)

Excluded (n = 261 municipalities)
- Declined to participate (n = 182)
- No answer (n = 79)

E
nr

ol
m

en
t

A
llo

ca
tio

n

Figure 1 PrevHPV study flow chart of expected number of participating municipalities. GPs, general practitioners; HPV, human 
papillomavirus.
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intention based on the ‘6C’ model (Confidence, Compla-
cency, Constraints, Calculation, Collective responsibility 
and social Conformism)28–30 will be assessed using online 
KABP- 6C questionnaires for adolescents (in- class partici-
pation) and parents, linking preassessments and postas-
sessments by anonymous identifiers. Basic demographic 
and socioeconomic characteristics will also be collected 
(eg, gender, age, parents’ educational level, and, for GPs, 
years of experience, type of practice) for each target 
population.

Indicators have been defined to assess the resources 
(human, material, financial) consumed for the concep-
tion and implementation of each component,31 tools 
used and activities realised, and populations reached 
by different activities. Data to calculate these indicators 
will be regularly collected during the study period by the 
professionals involved (eg, PrevHPV staff, schools’ staff, 
GPs, vaccination centres’ staff) through activity reports 
questionnaires (tables 1 and 2).

Satisfaction of target populations and involved profes-
sionals regarding each activity/tool, as well as barriers 
identified and levers we may use to implement compo-
nents will be assessed using self- administered paper or 
online questionnaires filled out at the end of the imple-
mentation phase in groups 1–5.

The scientific leaders of the PrevHPV consortium will 
have access to the final study dataset.

Sample size
For the sample size calculation, we have retained the 
hypothesis that all adolescents living in a municipality 
attend the secondary school of this municipality, and used 
the average number of pupils per secondary school (466, 
with a coefficient of variation about 0.5, according to data 
from the Ministry of National Education) as the mean 
cluster size. The HPV VC (≥1 dose) among all French 
adolescents is estimated to be at around 8% specifically 
in the age group of 11–14 years for the two genders,18 
knowing that it is close to 0% in boys, for whom it was not 
included in vaccine schedule until 2021.

Considering an intraclass correlation of 0.05, a sample 
of 15 municipalities per group would be sufficient to 
detect an increase of 10 percentage points in the VC 
between two groups, with a 90% power and a 5% α risk.

We, therefore, included 90 municipalities, that is, 15 
per group, in the PrevHPV study. This corresponds to an 
expected sample of 41 940 adolescents aged 11–14 years.

Statistical analyses
The PrevHPV Study Group defined a statistical analyses 
plan. Briefly, it includes the following procedures:
1. A description of the main sociodemographic character-

istics (of GPs, of adolescents/parents at the secondary 
school and municipality levels) overall and per group.

2. A calculation of the HPV VC prevalence (≥1 dose and 
2 doses) among adolescents aged 11–14 years at base-
line, 2, 6 and 12 months, in each municipality and in 
each of the six groups.

3. A comparison of HPV VC at different times between 
groups using a linear model including fixed effects 
(one per component and interactions between compo-
nents), adjusted for baseline VC. Units of analysis will 
be municipalities. Subgroup analyses according the ad-
olescents’ gender and the municipalities’ deprivation 
index will be performed using interaction terms.

For the first secondary objective, scores of knowledge, 
beliefs, practices and psychological determinants of 
vaccination intention will be calculated per municipality 
and per group before and after the intervention, along 
with the differences between the two measures. The 
percentage of target individuals (adolescents, parents, 
GPs) who change positively towards intention/vaccina-
tion (ie, unvaccinated people who had no intention to get 
vaccinated at baseline but who either intend to get vacci-
nated or initiate the vaccination after the intervention) 
by municipalities and by groups will also be estimated. 
The impact of each component and their combination 
on these variables will then be assessed using a multilevel 
model that takes into account the hierarchical structure 
of the data (individuals nested in schools), adjusted for 
relevant characteristics identified in step (1). The cost- 
effectiveness analyses will be performed according the 
French Health High Authority guidelines for economic 
evaluations32 from an all- payers perspective, with a time 
horizon of 2 months after the end of the intervention, with 
secondary analyses at 6 and 12 months. Only direct costs 
will be considered (costs of component(s), vaccines and 
medical consultations). The effectiveness criterion will be 
the difference in HPV VC prevalence (≥1 dose) between 
baseline and 2 months after intervention. An incremental 
cost- effectiveness ratio will then be calculated to estimate 
the incremental cost per increase of 10 percentage points 
in the VC prevalence for each component as compared 
with controls and for the component(s) combined to 
build an efficiency frontier. Deterministic and probabil-
istic sensitivity analyses will evaluate the robustness of 
the results. A budgetary impact analysis will then assess 
the costs associated with generalising effective compo-
nent(s) at 1 and 5 years, which will be compared with the 
corresponding health gains in terms of size of the vacci-
nated population (1 and 2 doses). The time horizon will 
be too short to assess the impact on cancers and deaths 
prevented.

All analyses will be performed in intention to treat, 
using SAS V.9.4 or a future version (SAS Institute), R or 
STATA V.15.1 or a future version.

Ethics and dissemination
This study was granted approval by the French Ethics 
Committee ‘Comité de Protection des Personnes—CPP 
Sud- Est VI’ on 22 December 2020 (ID- RCB: 2020- A02031- 
38). No individual consent was required for this type of 
research; all participants (adolescents, parents of adoles-
cents and GPs) were informed of their rights, in partic-
ular not to participate or to oppose the collection of 
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data concerning them (see information sheets in online 
supplemental text 2).

Findings of this study will be widely disseminated 
through conference presentations, reports, factsheets 
and academic publications and generalisation will be 
further discussed.

DISCUSSION
The PrevHPV study is a pragmatic cluster randomised 
controlled study included in a major national research 
programme supported by the French health authorities. 
Conducted by a multidisciplinary consortium, it aims at 
evaluating the effectiveness, efficiency and implemen-
tation of a multicomponent school- based and primary 
care- based intervention on HPV vaccine uptake among 
French adolescents, taking into account the constraints of 
the environment in which intervention is implemented. 
This study has several strengths. First, it measures main 
endpoints (VC) using data collected in routine by the 
national health insurance and vaccination centres. These 
data are more reliable than self- reported ones and avoid 
reporting bias.33 Second, we designed the intervention 
using results from our diagnostic phase on target popu-
lations’ needs, and used a participatory approach in a 
co- construction process involving adolescents, parents 
and GPs in the activities/tools development.34 This 
approach is recommended to enhance the feasibility, 
effectiveness and acceptability of health interventions.35 
We should also acknowledge some limits. We assess VC 
at the municipality level which is the smallest geograph-
ical scale available in routine SNDS databases. As a result, 
inclusion of municipalities with more than one secondary 
school would have required that all schools in that munic-
ipality accept to participate. To ensure the study feasi-
bility, we limited the study to municipalities with only one 
secondary school, and thus excluded all large French 
municipalities. Thus we cannot exclude a possible selec-
tion bias in our future results, but a French study using 
the SNDS database found that HPV vaccine uptake did 
not vary significantly according to the number of inhabi-
tants in a municipality after adjustment for individual and 
other area level characteristics (eg, deprivation index, 
density of gynaecologists).36

The factorial design of this study will provide results on 
the effectiveness of each of the three components, applied 
alone or in combination with the other(s). It will add to 
the small number of studies that compared the effective-
ness of different kind of strategies to promote vaccination, 
as categorised by the Community Guide23 37 38: interven-
tions to increase community demand for vaccination; 
provider/system care- based interventions; interventions 
to enhance access to vaccination services. Our study will 
provide a wide range of other results, including efficiency 
(cost- effectiveness), when very few economic evaluations 
of interventions about HPV vaccination are available, and 
mostly concern reminder/recall interventions.38 Data on 
implementation (dose, fidelity, adaptations, reach and 

satisfaction of target populations) are also critical infor-
mation for stakeholders to help them decide how the 
intervention may be replicated39 and possibly generalised 
at a national level.

To gain understanding of how the intervention may 
promote behaviour change and HPV vaccine uptake 
among adolescents, we will assess the impact of the inter-
vention on several determinants of vaccination behaviours 
and intention, among adolescents, theirs parents and GPs. 
Exploring causal pathways between intervention activi-
ties/tools and outcomes may help understand how these 
effects may be replicated by similar future intervention.39

Finally, the design of the PrevHPV study allows partici-
pation of municipalities with different deprivation levels 
and a balanced allocation between the study’s groups. 
We plan to assess in exploratory objectives whether and 
how results vary according to deprivation levels and the 
impact of the intervention on social inequalities in HPV 
vaccine uptake. Thus, this study will contribute to pay 
greater attention to equity in implementation science.40
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