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Background

Human papillomavirus (HPV) infection is the most common viral infection of the reproductive tract, and a major public health issue [START_REF]Human papillomavirus (HPV) and cervical cancer[END_REF][START_REF]Human papillomavirus vaccines: WHO position paper[END_REF]. Vaccination is nowadays the most effective strategy to prevent it [START_REF]Human papillomavirus vaccines: WHO position paper[END_REF]. As in most high-income countries, HPV vaccination has been included in French vaccination schedules since 2007, initially for girls [START_REF] Nguyen-Huu | Human papillomavirus vaccination coverage, policies, and practical implementation across Europe[END_REF]. In December 2019, the National Authority for Health expanded this recommendation for boys [START_REF]Vaccination contre les papillomavirus chez les garçons[END_REF]. This recommendation has then been implemented in the French vaccine schedule (and HPV vaccine reimbursed by the Health Insurance for boys) from January 1, 2021 [START_REF]Calendrier des vaccinations et recommandations vaccinales[END_REF]. HPV vaccination is now recommended for all adolescents aged 11-14 years. Despite various efforts by French authorities to promote HPV vaccination these past ten years, vaccine coverage (VC, 24% among 16-year girls in 2018) has remained far lower than in most other highincome countries [START_REF] Nguyen-Huu | Human papillomavirus vaccination coverage, policies, and practical implementation across Europe[END_REF][START_REF] Bruni | HPV vaccination introduction worldwide and WHO and UNICEF estimates of national HPV immunization coverage 2010-2019[END_REF][START_REF] Fonteneau | Evolution de la couverture vaccinale du vaccin contre le papillomavirus en France --2008-2018[END_REF]. In this context, the PrevHPV national research program on the acceptability of HPV vaccination was launched in 2019. It is conducted by a consortium of eight French teams (see list in Additional Table 1) and includes: (i) a "diagnostic" phase, to explore barriers and facilitators to HPV vaccination among different population groups; (ii) a "co-construction" phase, to design a multicomponent intervention to improve HPV VC; and (iii) an "experimental" phase, to evaluate the effectiveness, efficiency and implementation of this intervention.

As part of the PrevHPV program, strengthening the role of schools in promoting HPV vaccination has been identified as a promising way to improve VC [START_REF] Jacobson | The most effective and promising population health strategies to advance human papillomavirus vaccination[END_REF][START_REF] Walling | Interventions to Improve HPV Vaccine Uptake: A Systematic Review[END_REF]. Schools occupy a great part of most adolescents' life and could play a significant role towards vaccination, from education to vaccine administration [START_REF] Lindley | The Role of Schools in Strengthening Delivery of New Adolescent Vaccinations[END_REF]. There is currently no nationwide school-based vaccination program in France unlike in most European countries with high HPV VC (e.g., the UK, Scandinavian countries) [START_REF] Nguyen-Huu | Human papillomavirus vaccination coverage, policies, and practical implementation across Europe[END_REF]. Usual pathway to access vaccination in France requires that patients make an appointment with a physician to get the vaccine prescription, go to a community pharmacy to obtain the vaccine, and finally make another appointment for its administration [START_REF] Nguyen-Huu | Human papillomavirus vaccination coverage, policies, and practical implementation across Europe[END_REF]. Regarding education, French pupils learn some basics about immunization and vaccines between grades 7 and 9 as part of the life science curriculum [START_REF]Programme d'enseignement du cycle des approfondissements (cycle4)[END_REF]. Pupils should also benefit from three annual sessions (from grades 6 to 9) on sex education. However, these sessions cover many different aspects (biological, psycho-emotional, juridical and social) and all sexual transmitted infections (particularly HIV) [START_REF]L'éducation à la sexualité[END_REF].

Strengthening the role of school in promoting HPV vaccination require buy-in from all school stakeholders, including teachers, school health staff (generally a part-time nurse in France), administrative and support staff [START_REF] Lindley | The Role of Schools in Strengthening Delivery of New Adolescent Vaccinations[END_REF]. Together with other barriers (e.g., limited school and vaccination program resources, competing priorities within the school setting, logistical issues), school staff's poor knowledge about HPV and negative perceptions regarding the HPV vaccine (e.g., concerns about its safety and efficacy) could impair the delivery and effectiveness of school-based HPV vaccination programs [13,[START_REF] Rockliffe | Factors Affecting Delivery of the HPV Vaccination: A Focus Group Study With NHS School-Aged Vaccination Teams in London[END_REF]. Previous studies conducted abroad (e.g., US, New-Zealand, Italy) have reported a lack of knowledge about HPV among school staff [START_REF] Reiter | HPV and HPV Vaccine Education Intervention: Effects on Parents, Healthcare Staff, and School Staff[END_REF][16][17], including school nurses [START_REF] Grandahl | School nurses' attitudes towards and experiences of the Swedish school-based HPV vaccination programme -A repeated cross sectional study[END_REF]19], but French data are lacking to date. Due to the high level of vaccine hesitancy among the French general population [START_REF] Larson | The State of Vaccine Confidence 2016: Global Insights Through a 67-Country Survey[END_REF] as among nurses [START_REF] Wilson | Vaccine hesitancy and self-vaccination behaviors among nurses in southeastern France[END_REF], and controversies that occurred in France around previous vaccination campaigns in schools (e.g., Hepatitis B in the late 1990s [START_REF] Marshall | IMMUNOLOGY:A Shadow Falls on Hepatitis B Vaccination Effort[END_REF], influenza A(H1N1) epidemic in 2009 [START_REF] Boiron | Opinion about seasonal influenza vaccination among the general population 3 years after the A(H1N1)pdm2009 influenza pandemic[END_REF]), exploring French school staff knowledge and perceptions about HPV vaccination would be worthwhile.

In this context, as part of the diagnostic phase of the PrevHPV program, we carried out a mixed methods study among school staff to assess their knowledge, beliefs and attitudes regarding HPV, HPV vaccine and vaccination in general, and regarding the role of school in promoting HPV vaccination. The aim was to identify barriers and facilitators, as well as needs of the different school professionals who could be involved in the development and the implementation of interventions promoting HPV vaccination in French middle schools.

Methods

Design and setting

We conducted a concurrent mixed methods study [START_REF] Creswell | Best Practices for Mixed Methods Research in the Health Sciences[END_REF] combining quantitative data coming from self-administered online questionnaires and qualitative data coming from focus groups.

Mixed methods studies are used to assess frequency of outcomes and to have also an in-depth understanding of the underlying processes/experiences [START_REF] Creswell | Best Practices for Mixed Methods Research in the Health Sciences[END_REF].

This study was conducted among school staff (nurses, teachers and support staff) from middle schools (pupils typically aged 11-14 years, corresponding to grades 6-9 in the US educational system). We selected schools located in four regions (out of 13 regions in mainland France), hereafter called "study regions", where the PrevHPV teams were settled and representing a diversity of geographical, demographic and socioeconomic contexts as well as HPV vaccine coverage rates [START_REF][END_REF]: Ile-de-France (HPV VC among 16-year girls in 2018: 19%), Auvergne-Rhône-Alpes (23%), Grand Est (29%) and Pays de la Loire (30%).

The study was planned to be conducted from January to April 2020 but was interrupted due to the Covid-19 pandemic and the schools' closure in March 2020 in France; it lasted until May 2021. Regarding the quantitative data, we planned to collect 300 questionnaires, a sample size calculated to obtain estimates on knowledge, beliefs and attitudes (expected splits about 70:30 [START_REF] Verrier | Infections à papillomavirus humain : influence des perceptions de la maladie et du vaccin sur le statut vaccinal[END_REF]) with a 5% precision and considered feasible in terms of the recruitment. Regarding the qualitative data, we planned to perform three to six focus groups (five to eight participants to each) depending on data saturation [START_REF] Guest | How Many Focus Groups Are Enough? Building an Evidence Base for Nonprobability Sample Sizes[END_REF]. 2 and3).

Participants' recruitment

First, using data from the Ministry of National Education, we selected middle schools located in the study regions to ensure a balanced distribution of urban/rural areas, public/private schools, and, public schools belonging to a high-priority educational network (high level of social deprivation)/others. Then, we contacted the head of each middle school by email/phone to ask him/her to participate in the study. As we aimed to recruit 30 to 40 middle schools, we first selected 80 schools (expected acceptation rate: 50%) and planned to select additional schools if needed.

Heads of the schools who accepted to participate informed all school staff of the study and sent them the link to the online questionnaire (expected duration: 15 min). Participation of the school staff in the online quantitative survey was voluntary and not compensated.

School staff interested in participating in a focus group were invited to contact the research team by email. The participant information sheet attached to the invitation stated that participants to the focus groups would be offered a 20€ shopping voucher.

Data collection

Quantitative data: self-administered online questionnaire

The questionnaire was administered online using LimeSurvey software. It was designed by the PrevHPV multidisciplinary study group based on the existing literature on determinants of HPV vaccination [START_REF] Verrier | Infections à papillomavirus humain : influence des perceptions de la maladie et du vaccin sur le statut vaccinal[END_REF][START_REF] Karafillakis | The benefit of the doubt or doubts over benefits? A systematic literature review of perceived risks of vaccines in European populations[END_REF][START_REF] Loke | The Uptake of Human Papillomavirus Vaccination and Its Associated Factors Among Adolescents: A Systematic Review[END_REF][START_REF] Newman | Parents' uptake of human papillomavirus vaccines for their children: a systematic review and meta-analysis of observational studies[END_REF] and previous studies among school staff [16,17]. It included closed-ended questions on (Additional Document 1):

-knowledge about HPV infections: 10 items (yes, no, unsure) and one item on whether cervical cancer is due to a persistent HPV infection (yes, no, some cervical cancers only, unsure); -knowledge about HPV prevention and vaccination: 12 items (yes, no, unsure); -psychological antecedents of vaccination, assessed using the long-version of the 5C (Confidence, Complacency, Constraints, Calculation and Collective responsibility) scale [START_REF] Betsch | Beyond confidence: Development of a measure assessing the 5C psychological antecedents of vaccination[END_REF]: 15 items 7-point Likert scale (from 1=strongly disagree to 7=strongly agree); -personal vaccination status and attitudes towards HPV vaccination: being vaccinated against HPV (yes, no, unsure) and, if no or unsure, acceptability to receive HPV vaccine if it was possible and recommended for them (5-point Likert scale from 1=strongly disagree to 5=strongly agree); appropriate period to propose HPV vaccination among pupils (before middle school, grade 6, grade 7, grade 8, grade 9, never).

We also collected data on demographic personal and professional characteristics (age, gender, profession) and practices, i.e. the frequency (always, often, sometimes, never) they discuss with pupils each of nine different public health topics, including vaccination.

Qualitative data: focus groups The focus groups followed an interview guide (Additional Document 2) composed of openended questions exploring participants' (i) knowledge about HPV and HPV vaccination; (ii) attitudes, preferences and barriers regarding HPV vaccination; and (iii) views regarding the role of school in promoting HPV vaccination. The interview guide was developed through an informal consensus by the study group, based on its expertise in qualitative research regarding attitudes towards HPV vaccination and results from the literature.

We planned to conduct face-to-face focus groups in some selected middle schools but had to propose also one virtual meeting due to the Covid-19 pandemic (expected duration: 1h30). Each focus group was conducted by two members of the study group (MB, M.Soc.S., JB, Ph.D.; and/or CJ, Ph.D.) trained in qualitative research interviews. After an oral consent, all the focus groups were recorded and transcribed.

Data analysis and interpretation

Descriptive statistics were used to describe characteristics of the participants and their responses to the online questionnaire. Quantitative variables are presented as means and standard deviations and categorical variables as numbers and percentages. Knowledge, beliefs and attitudes are presented overall and by profession which are compared by using Chi2 or exact Fisher tests and ANOVA for respectively categorical and quantitative variables. A p value of <0.05 for two-sided tests was considered significant. All analyses were performed with SAS V.9.4 (SAS Institute, Cary, North Carolina, USA).

A thematic analysis was used to analyse transcripts of the focus groups. An analysis grid was developed by members of the study group (MB, SB, CJ and AG). Each theme and subtheme were discussed until a consensus was reached. Each focus group was then coded according to this grid.

Finally, this mixed approach used a merging data approach [START_REF] Creswell | Best Practices for Mixed Methods Research in the Health Sciences[END_REF] to combine the quantitative data in the form of numeric information with the qualitative data in the form of texts for the main themes of the study.

Results

Participants' characteristics

Three hundred and one participants from 17 different schools completed the online questionnaire (average number of participants per school: 18 ± 26; average duration: 10 ± 6 min). About half of them were teachers and one third school nurses. Most (84%) respondents were women and 49% were older than 45 years (Table 1). To reach this sample size, we contacted a total of 83 middle schools. Heads of 35 (42%) schools accepted to participate and then to forward to their staff the link to access to the online questionnaire (see characteristics in Additional Table 4); in 18/35 schools, no school staff completed the questionnaire. Heads of 31 schools refused (main reasons: too heavy workload, especially in the context of the Covid-19 pandemic), and 17 did not answer.

Three focus groups (14 professionals) were conducted (duration: 50 min to 2 hours).

Most participants (11/14) were women; 5 were school nurses, 4 teachers and 5 support staff (Table 1).

Knowledge, beliefs and attitudes towards HPV infections and vaccination

Knowledge about HPV infections

Most (80%) respondents to the questionnaire knew that HPV is a sexually transmitted infection that concerns both female and male (Table 2). Less than half knew that HPV can cause genital warts or oral cancers and are responsible for all cervical cancers. Only 18% knew that there is no antiviral treatment against HPV infections.

Participants to the focus groups felt very poorly informed about HPV (Table 3 and Additional Table 5), that they often perceived as an infection concerning mainly females.

Participants often cited their own general practitioner (GP) as their main source of information about HPV, but media was also mentioned.

Knowledge, beliefs and attitudes towards HPV vaccination

Almost 90% of the respondents to the questionnaire knew the existence of the HPV vaccine and 56% knew that it is recommended for heterosexual boys in France (Table 4). Regarding HPV vaccine efficacy and safety, 76% of respondents knew that it protects against HPVrelated cancers, but far fewer knew protection against genital warts; 56% were unsure about its safety or thought that it has many side effects. Only 21% were aware that condoms do not protect against HPV (Table 4). Ninety-six percent declared to be unvaccinated against HPV (for 82% because the vaccine did not exist at the time they were 11-14 years old).

Participants to the focus groups were also aware that a vaccine against HPV exists but had some misunderstandings about its schedule, especially the reason why it is recommended before the first sexual relationships and for boys (Table 3 andAdditional Table 5). Some participants reported doubts about vaccine efficacy because it protects only against a few types of HPV; some had heard about side effects in the media or wondered whether there is enough information about vaccine safety.

Psychological antecedents and perspectives on vaccination in general

Respondents to the questionnaire showed high confidence in vaccination and had positive attitudes towards collective benefits of vaccination (mean scores >5, on a scale of 1-7).

Barriers to vaccination for themselves (complacency and perceived constraints) were low with mean scores <2.5 (Additional Table 6).

The importance of vaccination for public health was also reported in focus groups. Some participants mentioned past health controversies that occurred in France around vaccination (e.g., Hepatitis B school vaccination campaign in the late 1990s suspended by the French government after suspected cases of multiple sclerosis [START_REF] Marshall | IMMUNOLOGY:A Shadow Falls on Hepatitis B Vaccination Effort[END_REF], management of the A(H1N1) epidemic in 2009 [START_REF] Boiron | Opinion about seasonal influenza vaccination among the general population 3 years after the A(H1N1)pdm2009 influenza pandemic[END_REF]) and wondered about skills of French authorities in that field.

Participants perceived a high level of vaccine reluctance among the French general population (Table 3 and Additional Table 5).

Differences in knowledge, beliefs and attitudes by profession

The questionnaire results showed greater knowledge about HPV and HPV vaccination among nurses (Tables 2 and4). Nurses also had a higher level of confidence in vaccination in general (Additional Table 6).

Nurses learned about HPV during their initial training but regretted not receiving any other information as part of their work (even during training about sex education or meetings with other school nurses). They get new information through personal research or the media (Table 3 andAdditional Table 5).

The role of school in promoting HPV vaccination

Practices and target population

The questionnaire results showed that vaccination was the public health topic least frequently discussed at school, including by nurses (55% of nurses discussed it often or always with pupils vs 90% for screens' addiction, diet and sexuality, the most commonly topics discussed, Additional Table 7). For the respondents, grade 8 (age: 13-14 years) was more appropriate to propose HPV vaccination than grade 6 (age: 11-12 years) (Additional Table 8).

Many participants to the focus groups stated it is very complicated to discuss about HPV vaccination with young pupils aged 11 because of the link with sexuality (Table 3 and Additional Table 5).

The role of school in informing/educating pupils

In the focus groups, nurses claimed that educating pupils about HPV was fully part of their job roles (Table 3 andAdditional Table 5) even if some acknowledged that they never (or only briefly) talk about HPV during sessions about sexuality, mainly because of a lack of knowledge/tools.

Views were more mixed among teachers and support staff. Some felt that it should be the role of school to provide such education and others were more reluctant because they feared parents' reactions or substantial additional workload. Those supporting the involvement of schools in education about HPV perceived that only nurses, teachers in life sciences or external experts were legitimate to deliver such education.

The role of school in offering access to HPV vaccination

There was some agreement between professionals that offering HPV vaccination at school does not fall within the schools' role (Table 3 andAdditional Table 5). Perceived barriers related to parents' negative reactions, stigmatization of vaccinated/non-vaccinated pupils by their peers, and lack of human and material resources (e.g., no physician in schools). Some participants also argued that vaccination is a personal matter that should involve the GP and that other places are available in France to get vaccinated. Participants acknowledged that vaccination at school already occurred in the past in France (e.g., when they were young for the vaccine against tuberculosis, for hepatitis B in the late 1990s or influenza A(H1N1) in 2009) but were not favorable to it, except in exceptional situations like the current Covid-19 pandemic.

Discussion

This mixed methods study showed a lack of knowledge towards HPV among staff from French secondary schools. A majority of respondents doubted about HPV vaccine safety and some misunderstood why it is recommended before the first sexual relationships and for boys. Schools nurses had greater knowledge than other professionals and claimed that educating pupils about HPV was fully part of their job roles. There was some agreement between professionals that offering HPV vaccination at school does not fall within the schools' role.

Perceived barriers related to parents' negative reactions, lack of human and material resources, and perception that other places than schools exist in France to get vaccinated.

Study's strengths and limitations

This study adds evidence to the few quantitative studies on school staff's knowledge, beliefs and attitudes towards HPV vaccination [START_REF] Reiter | HPV and HPV Vaccine Education Intervention: Effects on Parents, Healthcare Staff, and School Staff[END_REF][16][17][START_REF] Grandahl | School nurses' attitudes towards and experiences of the Swedish school-based HPV vaccination programme -A repeated cross sectional study[END_REF][19] and, to the best of our knowledge, is the first French study on this topic. Its mixed methods design allowed us to estimate the prevalence of the main outcomes (e.g., knowledge, beliefs, attitudes) and to explore their sources of information and the barriers they perceived regarding HPV education and vaccination at school. This study has also some limitations. First, the multi-level recruitment process (acceptance by the head of the school then by school staff) probably induced a selection bias.

Respondents to the quantitative survey are likely to be more interested in health topics than non-respondents and they may be more favorable to HPV vaccination. Our results may thus overestimate actual French school staff's knowledge and positive beliefs towards HPV vaccination due to selection bias. However, the proportion of respondents who doubted about vaccine safety in our study (56%) is close to that found among a representative sample of French parents of girls aged 11-19 in 2016 (60%) [START_REF] Verrier | Infections à papillomavirus humain : influence des perceptions de la maladie et du vaccin sur le statut vaccinal[END_REF]. Besides, as volunteers to participate in the focus groups had to contact the research team, they were likely to be particularly interested in the HPV topic and to have opinions that cannot be generalized to all school professionals. However, we found some variability in participants' opinions. Our sample also included mostly women, which is consistent with sex balance in such population groups in France (teachers and school nurses) [START_REF]Panorama statistique des personnels de l'enseignement scolaire 2021-2022[END_REF]. Finally, we considered teachers as a one group, while those teaching life sciences probably have better knowledge about HPV and vaccination than the others. However, our sample size prevented us to test this hypothesis.

Implications for the PrevHPV program and for public health

Consist with findings from previous studies conducted in other countries [START_REF] Reiter | HPV and HPV Vaccine Education Intervention: Effects on Parents, Healthcare Staff, and School Staff[END_REF][16][17][START_REF] Grandahl | School nurses' attitudes towards and experiences of the Swedish school-based HPV vaccination programme -A repeated cross sectional study[END_REF][19], we found a lack of knowledge about HPV and some misunderstanding about HPV vaccination among school staff in France. As better knowledge is associated with more positive attitudes towards HPV vaccine [START_REF] Rosen | Factors associated with school nurses' HPV vaccine attitudes for school-aged youth[END_REF], improving school staff access to evidence-based HPV and vaccine information (e.g., via eLearning) should be a prerequisite for educating pupils on this topic.

Beyond knowledge, improving school staff's awareness of their influential position regarding pupils' and parents' attitudes is worthwhile [START_REF] Rosen | Factors associated with school nurses' HPV vaccine attitudes for school-aged youth[END_REF]. As expected, school nurses had better knowledge about HPV and more positive attitudes towards the role of school in health education than teachers/school staff. However, French school nurses are often responsible for a large area including several schools, and work only part-time in each middle school. Thus, efforts should be made to improve knowledge and attitudes of school staff who have more frequent contacts with pupils. In particular, they should be better informed about the role that school has to play in health education as part of the official "educational health pathway" included in "education for citizenship" [START_REF]Mise en place du parcours éducatif de santé pour tous les élèves[END_REF].

HPV school-based vaccination programs have shown to be effective to achieve high vaccine coverage [START_REF] Nguyen-Huu | Human papillomavirus vaccination coverage, policies, and practical implementation across Europe[END_REF] but school staff in our study had somewhat unfavourable attitudes towards such strategy. Perceived barriers included the lack of human and material resources in school; thus, potential future school vaccination programs would require partnerships between the National Education and external professionals to organize vaccination days on school premises. Barriers also included the perception that vaccination in school is not necessary because other places exist in France to get vaccinated. School staff should be made aware that French vaccination pathway remains complex and that offering HPV vaccine in schools can improve accessibility (e.g., no appointment needed and no need for parents to take time off of work) [START_REF] Dubé | Measuring vaccine acceptance among Canadian parents: A survey of the Canadian Immunization Research Network[END_REF]. Besides, school based programs can increase equity in HPV vaccine uptake [START_REF] Dubé | Measuring vaccine acceptance among Canadian parents: A survey of the Canadian Immunization Research Network[END_REF] in a context of persistent social inequalities towards this vaccination in France [START_REF] Guthmann | Socioeconomic inequalities to accessing vaccination against human papillomavirus in France: Results of the Health, Health Care and Insurance Survey[END_REF].

As already reported in Canada [13], fear of parents' negative reactions was a significant barrier to HPV promotion at school in our study. Parents (especially mothers) play a major role in HPV vaccination decision-making [START_REF] Karafillakis | The role of maturity in adolescent decision-making around HPV vaccination in France[END_REF] and should be involved in interventions promoting HPV vaccination in schools. Parents could be invited to meetings planned outside of school time by school staff and/or local health professionals to get information about HPV and its vaccine [START_REF] Desiante | Universal proposal strategies of anti-HPV vaccination for adolescents: comparative analysis between school-based and clinic immunization programs[END_REF].

Finally, our results suggest that school staff (especially nurses) have a high level of confidence in vaccination in general. However, we also found that past controversies around vaccination fueled doubts about vaccines safety and impaired trust towards French authorities.

Restoring trust in vaccination remains challenging and "one size fit all intervention" does not exist [START_REF] Verger | Restoring confidence in vaccines in the COVID-19 era[END_REF], but French authorities should be aware of this situation and make efforts to address it.

Conclusions

This mixed methods study highlighted the need to improve school staff knowledge on HPV and its vaccination, and the perceptions of teachers and support staff about the role of schools in educating pupils on this topic in France. It also provides key findings on the barriers that should be addressed before organizing HPV school vaccination programs in France.
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"Yes it's a public health problem […] I don't know if this vaccination would really eradicate the virus completely if we were all vaccinated […] but in any case it would greatly reduce the number of cancer risks for both girls and boys" (P14, nurse) Confidence "We have already seen vaccines that have, heu, caused, heu, multiple sclerosis

[referring to the hepatitis B vaccination]" (P3, support staff) Target population

"Ha bah papillomavirus equals sexuality in everyone's head euh that's it and inevitably ask a little boy/girl who's entering 6th grade, well, let's think about your sexuality, well, it's taboo for many families, right? I'm not sure if we in the 6th grade can talk about this it's complicated" (P11, nurse) Schools' role in promoting HPV vaccination

Informing/e ducating pupils A positive attitude among nurses and some teachers/support staff "Even as part of our teaching, I think it could be interesting [...] Ah I think of the sciences, in particular... yes life sciences [...] even an external worker euh I think that it could be interesting " (P6, support staff) "It's fully within our job, we're not here for minor medical care essentially we're also here for information and prevention" (P13, nurse) But some reluctance among teachers/support staff "Well, the school is not necessarily the place to get information about vaccinations [...] I think we already do quite a lot" (P1, teacher) Offering access to HPV vaccination "I don't think it's the school's role [...] I think it's the role of the family's health professionals" (P4, support staff) "Be careful, the school is not a place of care so euh vaccinate, we are alone that is to say that there is no doctor…" (P11, nurse) "I would tend to say that this is not the place and that our country allows us to be vaccinated, I mean we have other places" (P14, nurse) See "Funding" section *Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Additional Table 5 Additional illustrative verbatim of participants to the focus groups (n = 3 focus groups, 14 participants) But some reluctance among teachers/support staff "I think, perhaps, that parents would be surprised to have public health information coming into the school" (P4, support staff) "We've to be very careful not to enter the parental sphere" (P2, support staff) Offering access to HPV vaccination "Well, then I think it's the parents who are going to, euh, step up to the plate" (P5 and P7, teachers) "if it [the vaccination] is done at school, I think that it should also be a little, not anonymous, but not everyone should see who is going to be vaccinated and who is not, so that it is not [...] Yeah, stigmatizing" (P9, teacher) "if we're told we have to vaccinate for the Covid, well, because it's supervised, because that's how it is, because there's a doctor not far away, okay, we've already done it for the H1N1 flu, but to be part of a vaccination policy, to vaccinate, well, I don't know if that's really our role in fact" (P11, nurse)

Additional Table 6 a Instruction for the 5C scale: "Please evaluate how much you disagree or agree with the following statements." (1=strongly disagree, 2=moderately disagree, 3=slightly disagree, 4=neutral, 5=slightly agree, 6=moderately agree, 7=strongly agree). Item with (R) is reverse-coded: as all items are scored in such a way that a higher score indicates a higher degree of the "C" assessed, the item "When everyone else is vaccinated, I don't have to be vaccinated, too" of the "Collective responsibility" subscale is reverse-coded. b ANOVA.

Additional Document 1 Self-administered online questionnaire Yes No Unsure a) HPV is a sexually transmitted virus b) HPV also concerns boys and men c) More than half men and women are infected by HPV during their life course d) HPV infection is always symptomatic e) HPV causes genital warts f) Different types of HPV exist; only some of them cause cancers g) HPV can also cause oral cancers h) Most HPV infections can be eliminated spontaneously by our immune system i) There is no antiviral treatment against HPV infections j) There is a vaccine against HPV infections 

  This study was part of study *C19-54* conducted under the responsibility of Inserm. It was granted approval by Evaluation Committee of Inserm, the Institutional Review Board (IRB00003888, IORG0003254, FWA00005831) on 10 December 2019. All study participants gave their informed non opposition to participation, in line with French legal guidelines. This study follows the COREQ (COnsolidated criteria for REporting Qualitative research) and the STROBE (STrengthening the Reporting of OBservational studies in Epidemiology) reporting guidelines (see completed checklists in Additional Tables

  Describe all statistical methods, including those used to control for confounding[START_REF] Jacobson | The most effective and promising population health strategies to advance human papillomavirus vaccination[END_REF] See "Data analysis and interpretation" section (b) Describe any methods used to examine subgroups and interactions 8 Cohort study-If applicable, explain how loss to follow-up was addressed Case-control study-If applicable, how matching of cases and controls was addressed Cross-sectional study-If applicable, describe analytical methods taking account of sampling strategy Report numbers of individuals at each stage of study-eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed 9 See Additional Table 4 (b) Give reasons for non-participation at each stage 9 Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders 9 See "Participants' characteristics" section (b) Indicate number of participants with missing data for each variable of interest Tables 2Cohort study-Summarise follow-up time (eg, average and total amount) Cohort study-Report numbers of outcome events or summary measures over time N/A N/A Case-control study-Report numbers in each exposure category, or summary measures of exposure N/A N/A Cross-sectional study-Report numbers of outcome events or summary measures N/A N/A Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included N/A N/A (b) Report category boundaries when continuous variables were categorized N/A N/A (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period done-eg analyses of subgroups and interactions, and sensitivity analyses 11 the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias 13 See "Study's strengths and limitations" section Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based 16

Additional Document 2 ooooooooooo

 2 Strongly agree a) I recommend to my family and friends targeted by the recommendations to get vaccinated against HPV b) If it was possible and recommended for me, I would like to get vaccinated against HPV c) Before getting the HPV vaccine or encouraging a relative to get the vaccine, I ask my doctor for advice d) Before getting the HPV vaccine or encouraging a relative to get the vaccine, I look for information on the internet Focus groups' interview guide Theme Questions Knowledge/beliefs Starting question: What do you know about HPV and its vaccine? Knowledge about the new recommendations: Who should be offered vaccination? Sources of information: How and when have heard about the HPV vaccine? Understanding of the vaccine: What questions do you still have about this do you think of this vaccine in terms of public health? Universal vaccination: Do you think that HPV vaccination for boys is warranted? Acceptability of the vaccine: Why do you think adolescents should be vaccinated? Barriers: What are the barriers to HPV vaccination? Decision making process Starting question: In your experience, are pupils involved in the decision to get vaccinated? To what extent are pupils seeking information about HPV vaccination? In your opinion, do parents take into account their child's point of view? o The role of school: How can schools help promote HPV vaccination? What are your experiences in that field? o Do you think the school can have an informational/educational role? What do you think about vaccination at school? o Anti-Vax : How do you deal with the Anti-vax position? Do you have anything to add?

Table 1

 1 Characteristics of the participants to the study

Respondents to the self-administered online questionnaire (n = 301)

  

	Characteristics	N	%
	Participants' school characteristics		
	Location		
	Rural	184	61
	Urban	113	38
	NA	4	1
	Status		
	Public	281	94
	Private	16	5
	NA	4	1
	High-priority educational network a		
	Yes	40	14
	No	241	86
	Professional characteristics		
	Teachers b	143	47
	School nurses	105	

Table 2

 2 Knowledge about HPV among respondents to the self-administered online questionnaire and by profession (n = 295 a )in decreasing order of % of correct answer among all participants

	All participants (%)	Nurses	Teachers	Support	p b
		(%)	(%)	staff (%)	

a Missing data: n = 6. b Chi2 or exact Fisher test.

Table 3

 3 Selection of the most illustrative verbatim of participants to the focus groups (n = 3 focus groups, 14 participants)

	Theme	Verbatim
	Knowledge about HPV infections
	Poorly	"We lack a lot of information and even more on boys but also on girls in general"
	informed	(P14, nurse)
	A female	"Yes, we need to have figures on the risks for boys who do not get vaccinated, I
	problem	learned it from my gynaecologist who said that it caused oral cancers in boys, well,
		it's true that I didn't know" (P14, nurse)
	Sources of	"I follow the news very regularly […] that's how I heard about the papillomavirus"
	information	(P5, teacher)
	Knowledge, beliefs and attitudes towards HPV vaccination
	Vaccination	"But once he had his first intercourse, it was no longer effective, well, maybe I'm
	schedule	wrong, that's what I understood" (P4, support staff)
	Vaccination	"And why vaccinate boys, what is the point of vaccinating boys? [...] we say at the
	for boys	beginning 10 years ago it was girls, now we say boys [...] what has changed now it
		would be boys?... it's unclear" (P11, nurse)
	Vaccine	"Because there are so many papillomaviruses and this vaccine concerns only one
	efficacy /	kind of papillomavirus so is it useful?" (P11, nurse)
	safety	"I'm afraid that it [the HPV vaccine] will lead to something else because we don't
		have enough hindsight" (P9, teacher)
	Antecedents of vaccination in general
	Collective	
	Responsibili	
	-ty	

Table 4

 4 Knowledge about prevention of HPV infections and HPV vaccination among respondents to the self-administered online questionnaire and by profession (n = 289 a )in decreasing order of % of correct answer among all participants Cohort study-Give the eligibility criteria, and the sources and methods of selection of participants.Case-control study-Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls Cross-sectional study-Give the eligibility criteria, and the sources and methods of selection of

	All participants (%)	Nurses	Teachers	Support	p b
				(%)	(%)	staff (%)
	Correct	Incorrect	Unsure	Correct	Correct	Correct
	answer	answer		answer	answer	answer

"

  Because there are so many papillomaviruses and this vaccine concerns only one kind of papillomavirus so is it useful?" (P11, nurse) "I thought that at one time the vaccine has even been called into question[…] we were not sure that the vaccine was not finally harmful" (P2, support staff) "I'm afraid that it [the HPV vaccine] will lead to something else because we don't have enough hindsight" (P9, teacher)

	Theme	Verbatim
	Knowledge about HPV infections
	Poorly	"I had the impression […] only a few people were affected by this kind of diseases, I
	informed	realize that it's perhaps not the case, I don't know" (P2, support staff)
	A female	"It's an infection mostly in girls not in boys for me" (P3, support staff)
	problem	
	Sources of	"During a consultation with our general practitioner, she clearly told me and my
	information	daughter about it, she explained to us what this infection was" (P4, support staff)
		"[…] even in our training sessions on sex education, they don't talk to us about it,
		they already talk to us about AIDS, but [...] HPV they don't talk about it" (P11, nurse)
	Knowledge, beliefs and attitudes towards HPV vaccination
	Vaccination	"But once he had his first intercourse, it was no longer effective, well, maybe I'm
	schedule	wrong, that's what I understood" (P4, support staff)
	Vaccination	"I was surprised some time ago after a visit to my general practitioner for my son to
	for boys	learn that boys could also be vaccinated" (P1, teacher)
	Vaccine	
	efficacy /	
	safety	
	Antecedents of vaccination in general
	Collective	"Yes it's a public health problem […] I don't know if this vaccination would really
	Responsibili	eradicate the virus completely if we were all vaccinated […] but in any case it
	-ty	would greatly reduce the number of cancer risks for both girls and boys" (P14, nurse)
	Confidence "The famous [H1N1] flu where finally there were heu I don't know how many tens of
		millions of vaccine stocks that were thrown away [...] to show that our leaders are
		not necessarily very..." (P2, support staff)
		"I have the impression that there are more and more of them and honestly, it scares
		me because I have also had people against vaccines in the teachers" (P14, nurse)
	Target	"And it's young… she [her 11 year old daughter] was embarrassed when I told her
	population	about sexual intercourse and she looked at me with big eyes" (P4, support staff)
	Schools' role in promoting HPV vaccination
	Informing/e	A positive attitude among nurses and some teachers/support staff
	ducating pupils	"I'm thinking of middle school as well [as a way to educate pupils about HPV]. Because they are quite sensitive to what they are told in schools" (P9, teacher)
		"If I had more knowledge about HPV, if I could talk about it more convincingly, I
		would be able to add it as an unavoidable topic to my sex education activities (P14,
		nurse)

  Psychological antecedents of vaccination (5C scale a ) among participants to the self-administered online questionnaire and by profession (n = 301)

	Item	Mean (standard deviation)
		All	Nurses	Teachers Support	p b
		participants		staff
	Confidence			
	I am completely confident that vaccines	5.5 (1.6)	5.9 (1.2) 5.5 (1.6) 4.8 (2.0) <.001
	are safe			
	Vaccinations are effective	6.0 (1.3)	6.2 (1.0) 6.0 (1.3) 5.3 (1.7) <.001
	Regarding vaccines, I am confident that	5.4 (1.6)	5.6 (1.5) 5.4 (1.6) 4.9 (1.8) 0.020
	public authorities decide in the best interest			
	of the community			
	Complacency			
	Vaccination is unnecessary because	1.9 (1.3)	1.8 (1.2) 1.8 (1.2) 2.3 (1.6) 0.089
	vaccine-preventable diseases are not			
	common anymore			
	My immune system is so strong; it also	2.2 (1.5)	2.1 (1.4) 2.0 (1.4) 2.5 (1.8) 0.097
	protects me against diseases			
	Vaccine-preventable diseases are not so	1.9 (1.3)	1.7 (1.1) 1.9 (1.3) 2.5 (1.6) 0.001
	severe that I should be vaccinated			
	Constraints			
	Everyday stress prevents me from being	1.9 (1.3)	1.8 (1.2) 1.8 (1.2) 2.2 (1.6) 0.167
	vaccinated			
	For me, it is inconvenient to be vaccinated 2.1 (1.5)	2.0 (1.5) 2.2 (1.4) 2.3 (1.5) 0.290
	Visiting the doctor makes me feel	1.6 (1.1)	1.6 (0.8) 1.6 (1.1) 1.8 (1.4) 0.262
	uncomfortable; this keeps me from being			
	vaccinated			
	Calculation			
	When I think about being vaccinated, I	5.5 (1.7)	5.7 (1.6) 5.3 (1.7) 5.4 (1.6) 0.158
	weigh its benefits and risks to make the			
	best decision possible			
	For each and every vaccination, I closely	5.4 (1.6)	5.7 (1.5) 5.3 (1.6) 5.1 (1.8) 0.026
	consider whether it is useful for me			
	It is important for me to fully understand	5.9 (1.3)	6.1 (1.2) 5.7 (1.5) 5.8 (1.2) 0.059
	the topic of vaccination before I get			
	vaccinated			
	Collective responsibility			
	When everyone else is vaccinated, I don't	6.3 (1.2)	6.3 (1.0) 6.3 (1.2) 6.2 (1.4) 0.760
	have to be vaccinated, too (R)			
	I get vaccinated because I can also protect	5.4 (1.8)	5.3 (1.7) 5.5 (1.7) 5.1 (2.1) 0.300
	people with a weaker immune system			
	Vaccination is a collective action to	6.3 (1.2)	6.4 (1.0) 6.3 (1.3) 6.1 (1.4) 0.273
	prevent the spread of diseases			

  8. Cervical cancer is due to a persistent HPV infection o Yes o No o Partially (some cervical cancers only) o Unsure 9. For each of the following statement, please choose one answer: HPV vaccine is recommended for girls and boys aged 11-14 years with a possible catch-up until 19 years f) HPV vaccine is recommended for MSM or bisexual boys until 26 years old g) Condom protects against HPV infections h) HPV vaccine is responsible for many side effects i) After the first sexual intercourse, it's too late to get vaccinated against HPV HPV vaccine is effective to prevent precancerous lesions of the cervix k) HPV vaccine is recommended for heterosexual boys l) Getting vaccinated against HPV prone young girls to have sexual relationships If you are not vaccinated, please indicate why (several choices possible): The vaccine was not recommended for me / By personal choice / I did have my parents' agreement / For religious reasons / Because of a lack of time / I did not know that a vaccine exist / I followed my doctor's recommendation / I preferred to wait / I need additional information / I did not want this vaccine / I was not at risk regarding HPV infection / I was afraid of shots / I was afraid of potential side effects / This vaccine was not effective / The vaccine did not exist at that time -Please indicate why you have been vaccinated against HPV or whether you would have been vaccinated if it has been recommended for you (several choices possible): By personal choice / Because of my parents' recommendation / Because of my doctor's recommendation / I felt at risk towards HPV / I wanted to avoid a cancer / I did not want to transmit HPV to my sexual partner / I did not want to get vaccinated 13. In which class do you think it is appropriate to propose HPV vaccination? Please evaluate how much you disagree or agree with the following statements

	Yes	No	Unsure
	a) HPV vaccine protects against virus which cause		
	cancers		
	b) HPV vaccine protects against genital warts		
	c) HPV vaccine can help eliminate an HPV infection		
	that already exists		
	d) Cervical screening remains recommended among		
	vaccinated women		
	e) HPV infection and vaccination -Attitude 10. Do you have a vaccination booklet and /or a health booklet? o Yes o No o Unsure 11. Have you heard about the electronic vaccination booklet? o Yes -If yes, do you have an electronic vaccination booklet? Yes / No / Unsure. o No o Unsure 12. Are you vaccinated against HPV? o Yes o No o Unsure o In 5ème o In 4ème o In 3ème o Before middle school o Never -o In 6ème 14.
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