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Background: In France, human papillomavirus (HPV)
vaccination coverage varies across socioeconomic
levels. Aim: We aimed at assessing HPV vaccine
awareness, uptake and vaccination intention among
adolescents in France. Methods: In a cluster-ran-
domised study, 13—15-year-old students in 61 French
middle schools completed a web-based questionnaire.
We used multivariable logistic regression to evaluate
determinants of HPV vaccine awareness, self-reported
uptake and vaccination intention among unvaccinated
students and interaction terms to explore effects of
visits to family physician and remembering school
lessons on vaccination. The French deprivation index
of school municipalities served as proxy for socio-
economic levels. Results: Among 6,992 participants,
awareness was significantly associated with paren-
tal education (odds ratio (OR)=0.82; 95% confidence
interval (Cl): o.71-0.95), language spoken at home
(OR=0.59; 95% Cl: 0.52-0.66) and deprivation level
(OR=0.57; 95% Cl: 0.44-0.71), regardless of phy-
sician visit or school lessons. Vaccine uptake was
associated with parental education without a recent
physician visit (OR=0.31; 95% Cl: 0.16-0.59, Vs
OR=0.64; 95% Cl: 0.52-0.78 with a visit, interaction
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p=0.045). Vaccination intention among unvaccinated
was associated with deprivation level (moderate-low
vs low) among students not remembering school les-
sons on vaccination (OR=0.17; 95% Cl: 0.05-0.62, vs
OR=0.93; 95% Cl: 0.51-1.67 remembering school les-
sons, interaction p=o0.022). Parental education was
associated with vaccination intention among students
reporting a physician visit (OR=0.41; 95% Cl: 0.26-
0.64 vs OR=1.05; 95% Cl: 0.50-2.20 without a visit,
interaction p=0.034). Conclusion: Our results suggest
that healthcare and school could promote vaccination
and mitigate social inequalities in HPV vaccination
coverage.

Introduction

Human papillomavirus (HPV) vaccines are highly effec-
tive against cervical and other HPV-related cancers,
while being safe and generating population immunity
[1]. In France, HPV vaccination has been recommended
to girls since 2007, with an extension to boys since
2021 [2]. The target age is 11—14 years with catch-up up
to 19 years. Despite a recent increase in HPV coverage
estimates, immunisation coverage in France remains
among the lowest within Europe [3]. By the end of
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What did you want to address in this study?

Human papillomavirus (HPV) can cause genital cancer. Vaccination against HPV protects against virus types
causing most cases of cervical cancer, as well as some other cancers. Vaccine uptake among adolescents
varies in France and other European countries. We wanted to investigate awareness, uptake and intention
of HPV vaccination among French adolescents and factors affecting vaccination.

What have we learnt from this study?

Adolescents were less aware of vaccination and less often vaccinated or planning to vaccinate if their
parents had a lower education, other languages than French were spoken at home and the family lived
in a poorer area. Importantly, if the adolescents had recently visited a family physician or were taught
about vaccinations at school, vaccination or planning to vaccinate were independent of parental education,
language or neighbourhood.

What are the implications of your findings for public health?
Family physicians and school lessons on vaccination are important in promoting systematic vaccination of
all adolescents against HPV, irrespective of their social context. How to use such communication ways to

enhance vaccination in France needs further investigation.

—_-

2021, coverage of the first dose among 15-year-old girls
was 45.8% and that of the second dose among 16-year-
old girls was 37.4%, while coverage of the first dose
among 15-year-old boys was 6% [4].

Previous studies suggest that the main barriers to HPV
vaccination in France are lack of parental awareness
and low perceived accessibility, combined with wide-
spread doubts on the need and safety of the vaccine
[5]. In particular, there is evidence that general practi-
tioners (GP) do not systematically offer or recommend
this vaccine to adolescents [6]. Vaccination against HPV
is today available at the offices of physicians (mainly
GPs) and midwives. Finally, although the HPV vaccine
is entirely reimbursed for most families in France by
the combination of national and complementary health
insurance and can be accessed free-of-charge in cer-
tain health centres, the access is complicated by the
exclusive distribution through pharmacies.

Asin other countries [7], HPV vaccine coverage in France
shows a substantial gradient across socioeconomic
groups [4,8]. It is unclear whether these inequalities
arise from lower offer and access or lower acceptance
in specific groups. Thus, characterising inequalities
not only in vaccine uptake, but also in awareness and
intention to get vaccinated, as well as identifying miti-
gating factors, appears necessary.

A systematic review suggested that young adolescents,
the target group for HPV vaccination in most countries,
have relatively favourable attitudes towards HPV vac-
cination, but lack awareness [9]. To date, minors in
France need parental consent for vaccination, how-
ever, increasing evidence emphasises the integral role

adolescents have in the decision-making process on
HPV vaccination [10]. Little evidence is available on
social inequalities around HPV vaccine awareness and
intention to get vaccinated among young adolescents
in Europe, but one study in Italy described better HPV
knowledge among adolescents with higher level of
parental education [11].

In this context, we aimed to delineate socio-educational
inequalities of HPV vaccine awareness, self-reported
uptake and vaccination intention among French ado-
lescents aged 13—15 years, and to investigate whether
visits to the family GP and school lessons on vaccina-
tion could mitigate these inequalities.

Methods

Participant recruitment

The national research programme to improve HPV vac-
cine coverage among French adolescents, PrevHPV,
is a cluster-randomised study in mainland France
evaluating the effect of a multicomponent interven-
tion on HPV vaccine uptake among adolescents irre-
spective of their sex [12]. Between 22 November 2021
and February 2022, we collected data from students
in French middle schools via an anonymous web-
based questionnaire published on the REDcap tool
(https://www.project-redcap.org/). Middle schools
in nine regions throughout the French mainland were
randomised as previously described [12]. Ninety-one
schools were invited to participate in the survey. A
total of 19,885 third and fourth grade students, typi-
cally aged 13-15 years, were eligible to participate. No
written consent was required for an anonymous survey
in France, but all participants were informed of their
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right not to participate. After assenting to participate,
the adolescents completed the questionnaires during
in-class lessons, under the supervision of their biology
teacher or school nurse. Parents received information
about the study and could decline the participation.

Questionnaires, data collection and
management

The questionnaire included questions on socio-edu-
cational characteristics of the adolescents’ family,
awareness, knowledge, perceptions and behaviour
around HPV-related disease and vaccination, their self-
declared HPV vaccination status and intention to get
vaccinated. We assessed intention to get vaccinated
among unvaccinated adolescents aware of HPV vaccine
as follows: refusal (‘HPV vaccination is not relevant for
me”), indecision (‘l consider HPV vaccination as relevant
for me, but | am not sure about getting vaccinated’) or
intention (‘I have the intention to soon get vaccinated’).
More details can be seen in Supplementary Table 2.

To assess the socio-educational characteristics, we col-
lected individual and ecological variables. Educational
level of the mother and the father was grouped
as’below or equal to high school’, ‘above high school’
and ‘do not know’. We assessed language by the ques-
tion ‘Do you commonly speak another language than
French at home’ (French or other languages). For spe-
cific analyses, we collated parental education (the
highest achieved level among parents) and language.
We assumed that the relevance of a multilingual family
environment for vaccine uptake depends on the level of
parental education.

As an ecological study, we used the 2015 French dep-
rivation index (Fdep) [13], a proxy measure for an area-
based socioeconomic level and disparity. The Fdep is
based on the median household income, the percent-
age of high school graduates in the population of per-
sons aged 15 years or over, the proportion of working
class in the active population and the unemployment
rate, with a mean of o used for mainland France. The
municipalities of the participating schools had an index
spanning from -2.2 to 2.2, which represents approxi-
mately the range of the index in French municipalities.
Using this index, we created four categories of local
deprivation level: low (least deprived: index<-1), mod-
erate—low (index>-1 to 0), moderate—high (index>o to
1), and high (most deprived: index>1).

Knowledge on health-related subjects covered at school
was assessed as remembering specific topics taught
during school lessons (bacteria and viruses, vaccina-
tion in general; human reproduction, sexual education
and sexually transmitted infections). In France, these
topics can be addressed in biology classes in middle
schools, but the content or the format is not harmo-
nised. We assessed whether the students had seen
their GP during the past 12 months and whether the
GP had offered HPV vaccination. In the French context,
the gatekeeper function of family physicians comprises
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mostly GPs. Although other medical specialities (e.g.
paediatricians) can take this role, for simplicity, we
refer here to GPs. Adolescents commonly visit GPs for
acute or chronic health issues and for medical cer-
tificates of fitness to participate in sports. Three GP
visits dedicated to health promotion, including vacci-
nation, are fully reimbursed for children between the
ages of 8 and 16 years. For specific analyses, we col-
lated these variables into one variable (no visit/visit
with a vaccine offer/visit without a vaccine offer). Most
questions included a ‘do not know’ modality, which
was included into ‘no’. More information can be seen
in Supplementary Table SM1.

Additionally, we collected variables not part of the main
hypothesis but known to impact health behaviour [14].
These included health-related behaviour and aptitudes
evaluated as: self-efficacy (confidence in being able
to respond to questions on one’s health, rated on a
10-point scale), ease of finding information on HPV and
ease of talking to health professionals and close per-
sons about HPV and social influence variables, on the
attitudes of family and the social environment towards
vaccinations in general and to HPV, respectively and
the HPV vaccination status of friends. We assessed
specific knowledge and attitude items on HPV using
a 5-point Likert scale, coding responses as disagree/
undecided/agree.

Data analysis

We performed descriptive analyses on socio-educa-
tional characteristics by sex and on HPV vaccine knowl-
edge and attitude items between subgroups according
to socio-educational and mitigation variables. We used
chi squared tests for differences between subgroups.

For the first analysis on determinants of HPV vaccine
awareness (binary), vaccine status (binary) and vac-
cination intention (three levels: refusal, indecision,
intention), we built multivariable logistic and multino-
mial regression models including all socio-educational
variables and variables related to contact with GP,
health-related knowledge, behaviour and aptitudes
and social influence. For each outcome, we included in
the final multivariable model only variables associated
in bivariable models at p value<o.2.

For the main objective of exploring social inequali-
ties, we analysed, for each outcome, a model includ-
ing only socio-educational variables (grade level, sex,
parental education, language, deprivation level). We
then explored mitigation including interaction terms
between socio-educational determinants (parental
education, language, deprivation level) and hypotheti-
cal mitigation variables (health-related knowledge and
recent GP visit). Interaction terms with p<o.o5 were
interpreted as mitigation, and in this case, the effects
of determinants were represented stratifying for the
mitigation factor.
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Statistical significance was defined as p value<o.o5.
Data analyses were performed on Stata Version 17
(StataCorp, the United States).

Results

Participant characteristics

Given constraints during the COVID-19 pandemic,
only 61 middle schools with 12,833 students in third
and fourth grades participated in the survey. While no
information on the number of school classes was col-
lected, we estimated that baseline questionnaires were
administered in 70% of classes. More details can be
seen in Supplementary Figure SM2.

In total, 7,632 persons opened the questionnaire, with
7,580 accepting participation and 6,992 leaving valid
responses, or 54.5% (6,992/12,833) of the eligible
students. There were 3,564 females and 3,428 males
responding, approximately equally distributed over the
two school grade levels and with similar socio-educa-
tional characteristics. More information can be seen
in Supplementary Table SM3. Almost half of the partici-
pants were unaware of at least one parent’s educational
level, while 32.3% and 25.4%, respectively, reported
higher education for their mothers and fathers. Other
languages than French were spoken at home of 1,480
(21.2%) respondents. Of these, 335 (4.8%) had parents
with lower education and 541 (7.7%) had higher educa-
tion. A total of 611 (8.7%) participants attended school
in a low and 1,310 (18.7%) in a high deprivation area.
Overall, 1,233 (17.6%) 24.1% participants reported no
recent GP visit (more frequent among males and those
with lower parental education) and 35.7% reported a
visit without an offer to vaccinate against HPV (more
frequent among males). More information can be seen
in Supplementary Table SM4. Similarly, 70.3% remem-
bered school lessons on vaccination.

Overall, 4,051 (57.9%) participants had heard about
the HPV vaccine (75.9% of females, 51.6% of males)
and 421 (6.0%) were not sure. More information can be
seen in Supplementary Figures SM5 and SM6. Among
the participants aware of HPV vaccine or not sure but
reporting their vaccination status (n = 4,385, infor-
mation missing from 87 respondents), 1,568 (35.8%)
knew they were vaccinated (48.0% of females, 17.0% of
males), while 2,344 (53.5%) were not and 473 (10.8%)
were not sure, seen in Supplementary Figures SMg
and SM7. Among the 2,815 participants aware of the
HPV vaccine but not vaccinated or not sure of vaccina-
tion, 939 (33.4%) intended to get vaccinated (38.1% of
females, 28.7% of males) and 311 (11.1%) did not, while
1,565 (55.6%) were not sure, seen in Supplementary
Figures SM5 and SM8. In summary, among the 4,385
participants aware of the HPV vaccine, 2,507 (57.2%;
67.7% of females and 40.8% of males) were either vac-
cinated or intended to get vaccinated.
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Awareness of human papillomavirus vaccine

In general multivariable analyses, awareness of HPV
vaccine was significantly associated with male sex
(odds ratio (OR)=0.32; 95% confidence interval (Cl):
0.29-0.36), language spoken at home (OR=0.37-0.50,
depending on the level of parental education), high
local deprivation (OR=0.56; 95% Cl: 0.44-0.71), high
self-efficacy (OR=1.84; 95% Cl:1.36-2.50, a GP visit
(OR=1.60; 95% Cl: 1.39-1.85) and knowledge on vac-
cination (OR=1.51; 95% Cl: 1.34-1.72) or on sexually
transmitted infections (OR=1.50; 95% Cl: 1.32-1.72)
(Table). More details can be seen in Supplementary
Table 6 . When only variables grade level, sex, parental
education, language and deprivation level were
included in the model, the respondents were less
aware of the HPV vaccine if they lived in an area with
high local deprivation (OR=0.57; 95% Cl: 0.44—0.71),
spoke other languages than French at home (OR=0.59;
95% Cl: 0.52-0.66) and had parents with a lower level
of education (OR=0.82; 95% Cl: 0.71-0.95) (Figure
1). Visits to the GP or school lessons did not increase
awareness in these respondents.

Uptake of human papillomavirus vaccine
Self-reported vaccine uptake among respondents
aware of the vaccine was significantly associated
with a GP visit with (OR=19.09; 95% Cl: 14.38-25.34)
and without (OR=1.47; 95% Cl: 1.08-1.99) a vaccine
offer, a social environment favourable to HPV vaccina-
tion (OR=3.73; 95% Cl: 2.61-5.34), friends being vac-
cinated against HPV (OR=2.97; 95% Cl: 2.07—4.26),
male sex (OR=0.42; 95% Cl: 0.35-0.51) and fourth
grade at school (instead or third) (OR=1.24; 95% Cl:
1.02-1.50) (Table) . More information can be seen
in Supplementary Table SM7. In the model focusing on
socio-educational determinants, vaccine uptake was
decreased when the parents had a lower level of educa-
tion (OR=0.60; 95% Cl: 0.51—0.72) and other languages
than French were spoken at home (OR=0.60; 95% Cl:
0.50-0.72) (Figure 2). Low level of parental education
was significantly less strongly associated with vaccine
uptake among participants who reported a recent GP
visit (OR=0.64; 95% Cl: 0.52—0.78) than among those
who did not (OR=0.31; 95% Cl: 0.16—0.59, interaction
term p=0.045).

Intention to get vaccinated among
unvaccinated participants

The participants had significantly higher intention to
get vaccinated if the attitudes towards HPV vaccina-
tion were more favourable in their social environment
(OR=31.07; 95% Cl: 18.02-53.57) or in the family
(OR=3.66; 95% Cl: 2.20-6.08), they had visited the
GP and received a vaccine offer (OR=3.21; 95% Cl:
1.91-5.39), their friends were vaccinated (OR=3.17;
95% Cl: 1.98-5.07) or they considered finding of HPV-
vaccine-related information easy (OR=2.63; 95% Cl:
1.55—-4.47) (Table). Notably, males were 0.47 times
(95% Cl: 0.34—0.66) less likely intending to get vac-
cinated than females. In the model focusing on socio-
educational determinants, the intention was decreased



FIGURE 1

Awareness of human papillomavirus vaccine among
middle school students, France, 2021-22 (n=6,992)

Variable OR LCL  UuCL
Third grade 1.00 1.23

Males . 0.29 0.36

Below or equal to high school level 0.82 0.71 0.95

Language

Local deprivation level

Moderate-high

LCL: lower 95% confidence limit; OR: odds ratio; UCL: upper 95%
confidence limit.

Multivariable regression model including only socio-demographic
characteristics. No significant interaction between a recent visit
to the general practitioner or school lessons on vaccination was
found.

if other languages than French were spoken at home
(OR=0.41; 95% Cl: 0.30-0.56), the local area was
highly deprived (OR=0.50; 95% Cl: 0.29-0.87) or the
parents had a lower level of education (OR=0.56; 95%
Cl: 0.40-0.80) (Figure 3). The deprivation level of the
school area was significantly associated with vaccine
intention only among participants who did not remem-
ber school lessons on vaccination, but not among those
remembering such lessons. This mitigation effect was
significant (interaction term p=o0.022) for moderate-
low deprivation vs low deprivation (OR=0.17; 95% Cl:
0.05-0.62 with remembering lesson vs. OR=0.93; 95%
Cl: 0.51—-1.67 not remembering). By contrast, the asso-
ciation between lower level of parental education and
vaccination intention was found only among partici-
pants who reported a recent GP visit (OR=0.41; 95%
Cl: 0.26-0.64, interaction term p=0.034).

Knowledge and perceptions surrounding
human papillomavirus vaccination

Participants who had visited a GP and been offered a
vaccine had better knowledge on HPV and HPV vaccine
than those with no GP visit (Figure 4). For example,
5,697 (81.5%) participants with a GP visit and a vac-
cine offer had knowledge about the recommended age
of HPV vaccination, 3,653 (52.3%) of those with a GP
visit but not a vaccine offer had knowledge about the
age and 3,223 (46.1%) persons with no GP visit had
knowledge (p value<o.001). Considering HPV vaccine
as safe varied between these groups (46.7% with no
GP visit, 54.5% with a GP visit but no vaccine offers and
76.3% with GP visit and a vaccine offer, p value<o.001).
Similarly, considering that HPV vaccine was easy to
access varied (40.4%, 51.3% and 81.3%), respectively,
p value<o.001).

®

Discussion

In this cross-sectional study among adolescents aged
13-15 years in France, we identified several socio-edu-
cational inequalities in HPV vaccine awareness, uptake
and vaccination intention, relating to lower paren-
tal education, languages spoken at home and higher
local deprivation levels. Recent GP visits mitigated
inequalities in vaccine uptake and school lessons on
vaccination mitigated inequalities in vaccination inten-
tion among unvaccinated adolescents. Surprisingly,
for unvaccinated adolescents, we found disparities in
vaccination intention by parental education specifically
among those who reported a recent GP visit.

The use of other languages than French at home was
associated with lower HPV vaccine awareness, uptake
and vaccination intention, irrespective of parental edu-
cation level. Following French research regulations on
good ethical practice, we did not collect information
on family origin, ethnicity or religious background,
and consequently, we cannot fully interpret this dis-
parity. However, given the independence from paren-
tal education level, the most relevant explanation
may be language or cultural barriers leading to lower
understanding of and lower feeling of being targeted
by health promotion messages. This would be con-
sistent with studies from the United States that have
demonstrated the challenges faced by diverse commu-
nities regarding access to culturally and linguistically
adapted HPV information [15,16]. These observations
call for further exploration in the French context and
possibly more targeted communication.

The fact that inequalities In HPV vaccine awareness
were not mitigated by school lessons on vaccination or
recent physician visit appears surprising. Further inves-
tigation is needed to explore the reasons behind such
inequalities, including lower health literacy (capacity
to understand the vaccine information) and selective
information (to not mention HPV vaccines towards spe-
cific groups). To overcome inequalities in HPV vaccine
awareness among adolescents, specific targeted inter-
ventions on HPV vaccine may be needed.

The prominent role of GPs in our study echoes previ-
ous research highlighting that limited access to GPs,
GPs not offering the vaccine and challenges faced by
GPs in promoting the HPV vaccine act as major barri-
ers to HPV vaccination in France [6] and other countries
[17,18]. These barriers include low adherence to rou-
tine consultations for adolescents, limited time dur-
ing consultations, competing priorities for preventive
interventions, extensive discussions needed with fami-
lies regarding HPV vaccination, temptation to selec-
tively offer vaccination to avoid refusal and optimise
time, doubts about the vaccine usefulness, effective-
ness and safety, as well as the sensitive nature of the
association of the HPV vaccine with sexuality [6]. Our
results suggest that these barriers contribute to social
inequalities in vaccine awareness, uptake and vaccina-
tion intention. Various interventions, such as policies
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FIGURE 2

FIGURE 3

Uptake of human papillomavirus vaccine among middle
school students aware of HPV vaccine and mitigation by
physicians and school on vaccination, France, 2021-22
(n=4,333)

Variable OR LCL ucCL

Third grade

Males

Below or equal to high school level 0.60 = i 0.51 0.72
By recent GP visit: no visit? 031 = | 0.16 0.59
By recent GP visit: do not know 1.30 —i—-— 0.73 2.30
By recent GP visit: visit? 0.64 * E 0.52 0.78

1

Language

Local deprivation level

Moderate-high

GP: general practitioner; LCL: lower 95% confidence limit; OR:
odds ratio; UCL: upper 95% confidence limit.

2 Interaction term p=0.045.

Multivariable regression models including only socio-demographic
characteristics. Subgroup strata are represented if interaction
terms with a recent visit to a general practitioner and school
lessons on vaccination showed a p value<o.05.

on adolescent routine consultations and vaccine provi-
sion, improved medical training and decision-aid tools,
could address these difficulties. The PrevHPV project,
for which our data were collected, includes an evalua-
tion of the effectiveness of such decision-aid tool and
communication training for GPs to improve practice
and increase HPV vaccine uptake.

Knowledge and perceptions on HPV vaccine among
teenagers have been well researched across Europe
and the world [19,20], however, with little attention to
social disparities. In this study, we describe significant
disparities in knowledge and perceptions among ado-
lescents based on social, economic and educational
factors. There were large differences in knowledge and
perception among participants depending on whether
the adolescents had recently visited a physician. In
the absence of comparable studies, such differences
should be monitored in other European settings.

Adolescents’ HPV knowledge remains sub-optimal,
with only 51.8% across 16 European countries [19].
Many young adolescents are not aware of the vaccine
and lack support from healthcare providers, despite
relatively positive attitudes [6,10]. In our study, par-
ticipants showed more favourable knowledge and
attitudes compared with previous studies involving
adolescents in France [21] and the European Union
[6,22]. Notably, only a small proportion of adolescents
in our study expressed a negative perception of vaccine
safety and both sexes had positive attitudes towards
the utility and accessibility of vaccines.

www.eurosurveillance.org

Intention to get vaccinated against human papillomavirus
among unvaccinated middle school students, by recent
visit to a general practitioner and school lessons on
vaccination, France, 2021-22 (n=2,782)

Variable OR \ LCL  UCL

Third grade 1.18 1— 0.90 1.54

Males 0.45 = i 0.34 0.59
Below or equal to high school level 0.56 ™ 0.40 0.80
By recent GP visit: no visit? 1.05 e 0.52 2.13
By recent GP visit: do not know 1.18 ~ — 0.36 3.85
By recent GP visit: visit? 0.41 = 0.26 0.64
Do not knOWO her N 0.41 = 0.30 2.3
Language ther languages than o 030 056
Moderate-low 0.68 —+ 0.41 1.14
By school teachings: do —
not remember® ety OICORNCI62
By school teachings: remember® ©0.93  —%— 0.51 1.67
Moderate-high 0.88 —— 0.53 1.46
By school teachings: do
i RGN 0.28 ", 0.08 1.01
By school teachings: remembere  1.14 I 0.63 2.05
High 0.50 —=— 0.29 0.87
By school teachings: do
not remember¢ 0.15 *— 0.04 0.58
By school teachings: remember? 0.64 =+ 0.34 1.21
R

1

GP: general practitioner; LCL: lower confidence limit; OR: odds
ratio; UCL: upper confidence limit.

2 Interaction term pvalueo.034.
® Interaction term pvalueo.022.
¢ Interaction term pvalueo.os3.
4 Interaction term pvalue0.063.

Multivariable regression model including only socio-demographic
characteristics. Subgroup strata are represented if interaction
terms with recent visit to the general practitioner and school
lessons on vaccination showed a p value<o.05.

In the analysis of wider determinants, the opinion of
the social environment on HPV vaccination was the
dominant determinant of vaccine intention among
unvaccinated adolescents, concordant with the exist-
ing literature [23]. However, as many as 68% of female
adolescents aware of the HPV vaccine were vaccinated
or intended to get vaccinated — a coverage level that
would allow significant public health benefit. Negative
social influences may thus act as a major barrier to
vaccination for one third of female adolescents and
therefore should not be considered an insurmount-
able barrier to a successful vaccination programme.
Appropriate interventions should address HPV vaccine
attitudes in the wider population, and some studies
showed a burgeoning success of social media cam-
paigns in HPV health promotion [24,25], while peer-
focused interventions may be particularly relevant for
adolescents [26].

The mitigation of inequality by socioeconomic level in
case of school lessons on vaccination was largely car-
ried by an increase in intention in municipalities with



FIGURE 4

Perceptions and knowledge on human papillomavirus vaccination among middle school students aware of human
papillomavirus vaccination, by visit to the general practitioner and offer of a vaccine in last 12 months, France, 2021-22

(n=4,333)
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higher deprivation levels, with little change in low-dep-
rivation areas. Studies on free school-based HPV vac-
cine access in Belgium and in Canada have described
a similar pattern, with such interventions benefiting
higher-deprivation areas [27,28]. Thus, the develop-
ment of vaccine access policies should be evidence-
driven, as the benefits may be less tangible to the social
environment of decision-makers. School-based inter-
ventions need careful design to avoid further increase
of inequalities; therefore, the ongoing PrevHPV project
[12] is evaluating the effect of co-constructed lesson
material on HPV vaccine uptake, attitudes, and knowl-
edge, using material that was designed based on ado-
lescents’ preferences around vaccination [29].

Our study has several limitations. Firstly, a self-admin-
istered questionnaire among adolescents is at risk of
low-quality answers given haphazardly or too quickly,
particularly if respondents lacked interest or did not
understand the question. We tried to minimise these
effects by offering a ‘do not know’ answer modality. We
did not analyse durations of questionnaire administra-
tions, but teachers or school nurses were present and
surveyed questionnaire administration, which should
guarantee a minimal level of information quality.
Additionally, the use of anonymous self-administration
should have limited the risk of social desirability bias.

Secondly, our participants were not a representative

sample of middle school students in France, given
the fact that participation depended on the school

10

Unsure B Incorrect answer

directors’ agreement and on parental non-opposi-
tion, which may have excluded students with parents
with strongly negative attitudes towards vaccination.
Prevalence estimates should therefore be interpreted
with caution. Nevertheless, the HPV vaccine prevalence
of 36% among girls and 9% among boys is close to the
national estimates for 2021 (37% and 6%). Across all
study participants, 21% reported a multilingual back-
ground, which corresponds to national survey data
from the French Ministry of Culture [30]. Furthermore,
our sample included adolescents from a wide range of
socio-demographic and socio-economic backgrounds,
urban and rural areas and several regions, which
allowed an analysis of determinants and should allow
a reasonably good generalisability of the identified
determinants to the adolescent population in France.
Although our study included a relatively large sample,
the small sample size in specific subgroups did limit
some stratified analyses.

Finally, the requirement of parental consent to vaccina-
tion in France could have impacted in a differential way
the vaccine intention expressed by adolescents in dif-
ferent socio-educational subgroups.

Conclusion

Coverage of HPV vaccination in France has been stead-
ilyincreasing over the last decade, but larger efforts are
required to meet programmatic objectives. Of particu-
lar importance will be addressing the social inequali-
ties in vaccine awareness, intention to get vaccinated
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and uptake, demonstrated throughout this study, that
could lead to substantial inequalities in HPV-related
cancer risk. The adolescents contribute to making
decisions on vaccine uptake and our data suggest
that policies facilitating and harmonising HPV vaccine
promotion by healthcare professionals and adapted
school lessons on HPV vaccination could mitigate ine-
qualities in vaccine coverage. A first nation-wide vac-
cination campaign for 12—13-year-olds is scheduled in
France during the current school year 2023-2024, and
there is hope that this will not only increase coverage
rates, but also reduce related social inequalities.
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