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ABSTRACT

Primary prevention of human papillomavirus (HPV) through vaccination is a high priority in Canada’s
cancer prevention efforts. All Canadian provinces and territories have introduced publicly funded,
school-based vaccination programs against HPV, but vaccine uptake remains suboptimal in some
jurisdictions. We conducted a descriptive qualitative study to better understand the determinants of
low HPV vaccine uptake and identify strategies to enhance vaccine acceptance using the socio-
ecological model. In Quebec, interviews and focus groups were held in 2015-2016 with 70 key
informants including immunization managers, school nurses, school principals, teachers and parents
of Grade 4 students (9 years of age).

Our findings showed that HPV vaccine uptake was dependent on many interrelated factors at the
individual and interpersonal level (e.g. knowledge and attitudes of the different players involved in the
vaccination system), at the community level (e.g. social group values and norms, media coverage around
the HPV vaccine), at the organizational level (e.g. allocated resources, information provision, consent
process, immunization setting and environment) and at the policy level (e.g. changes in provincial HPV
vaccine program). We are using the data collection and interpretation tools and approaches developed
by our team and used in Quebec to expand our study to four other provinces (British Columbia, Alberta,
Ontario and Nova Scotia). We are conducting environmental scans, semi-structured interviews and
a survey to better understand the determinants of low HPV vaccine uptake and identify strategies to
enhance vaccine acceptance. Having an in-depth understanding of the determinants of HPV vaccination
in school settings is critical in order to identify root causes of the suboptimal vaccine uptake and to
develop tailored interventions to address these on both supply- and demand-side issues.
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Introduction
HPV vaccination programs in Canada

Primary prevention of human papillomavirus (HPV) through
vaccination is a high priority in Canada’s cancer prevention
efforts. Approximately 75% of Canadians will be infected with
HPV during their lifetime; and though most infections resolve
on their own, a minority of infections will lead to cervical,
oral, anal, penile, and vaginal cancers. Fortunately, vaccines
that target oncogenic strains of HPV have been developed and
recommended in Canada for females (since 2007) and males
(since 2010).? In Canada, health care, and hence immuniza-
tion, is the responsibility of the provincial/territorial govern-
ments. Most of the Canadian population lives in the provinces
of Ontario (38.3%), Quebec (23.2%), British Columbia
(13.2%), and Alberta (11.6%).> From 2007 to 2010, all
Canadian provinces and territories implemented publicly
funded, school-based vaccination programs for females.

Public health funding decisions are made at a provincial
level and, therefore, the implementation of immunization
programs reflect jurisdictional considerations that frequently
result in different schedules and dosing. More recently, all
provinces and territories have expanded the school-based
HPV vaccination programs to also include males. The
Canadian Immunization Committee (CIC) recommended
HPV vaccination coverage targets of 80% and 90% of eligible
students within two and five years of program introduction,
respectively.! However, since the introduction of HPV vacci-
nation programs, coverage has been well below public health
goals in several provinces and territories. Furthermore, there
are important disparities in HPV vaccine coverage between
and in some cases within jurisdictions in Canada. For exam-
ple, a review conducted by Shapiro and al. in 2016 showed
that HPV vaccine coverage (series completion) for females
varied between 47% in Northwest Territories and 94% in
Newfoundland and Labrador.* Results of an ecological study
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conducted in 4 provinces revealed that, in Quebec, regional
HPV vaccine coverage was lower in areas with higher propor-
tions of socially deprived individuals, immigrants and/or
native English speakers but did not reveal such inequalities
in Ontario, Manitoba and British Columbia.’

The low uptake of HPV vaccination is a challenge that is
limiting progress in HPV - and cancer — prevention.” This is
particularly concerning when looking at equity. No matter
where a young person lives in Canada, there should be equi-
table opportunity for access to HPV vaccine. Suboptimal
vaccine uptake since the implementation of programs is
often assumed to be caused by a lack of acceptance or vaccine
hesitancy issues among parents. Indeed, access to the vaccine
is not expected to be a major issue since HPV vaccines are
delivered free of charge to students in schools, and school-
based vaccination programs are known to be an effective
strategy to reach target populations.® In Canada, other school-
based programs have achieved higher vaccine coverage (e.g.,
meningococcal or hepatitis B vaccines).””” For instance, in
Quebec, for the 2017-2018 school year, the uptake for the
hepatitis B vaccine, which is administered at the same time as
the HPV vaccine, was 84% compared to 75% for HPV. '
However, where, when, to whom and by whom the program
is delivered in schools can affect access and equity of oppor-
tunity for uptake.

Effective strategies to increase HPV vaccine uptake and
acceptance are urgently needed in order for Canada to
achieve its vaccination coverage goal of 90%. However,
a recent literature review on educational interventions to
increase HPV vaccination acceptance indicates that well-
designed studies adequately powered to detect change in
HPV vaccine uptake were rare and generally did not
demonstrate the effectiveness of the tested intervention.'
Only with a better understanding of the underlying deter-
minants of suboptimal and variable HPV vaccination cover-
age will we be able to design effective and tailored
interventions.

Determinants of HPV acceptance and uptake

In the past decade, several studies have investigated the
determinants of HPV vaccination uptake.'>”'* Different
factors have been associated with HPV vaccination accep-
tance, such as the importance of healthcare providers’
recommendations, perceived benefits and safety of the vac-
cine or vaccine-related knowledge. However, because the
majority of these studies were based on social cognitive
models (e.g. Health Belief Model, Theory of planned beha-
viour) they have measured similar constructs (e.g. perceived
safety of the vaccine, perceived threat of the disease, etc.).
Thus, there is limited information on the socio-contextual
and organizational factors associated with suboptimal HPV
vaccine uptake. In a school-based delivery program these
factors may be equally or potentially more important than
individual factors. Furthermore, very few studies have
looked at implementation factors linked to HPV vaccina-
tion uptake in school-based programs.'> There is also
a paucity of studies looking at the ethical issues of imple-
menting school-based vaccination programs for children
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and adolescents (e.g., informed consent and information
. 16,1
provision, parental vs. students consent).'®!”

Using the Socio-Ecological model to better
understand barriers and enabling conditions of HPV
vaccine acceptance and uptake in school-based
programs

Our team’s work is informed by the Socio-Ecological Model.
This model assumes that an individual’s behaviours and atti-
tudes are determined by multiple levels of influence, which
interact with one another, within a complex ecological
environment.'® According to the socio-ecological model, HPV
vaccination decisions are shaped by a complex interaction
between factors operating at different levels: individual and
interpersonal (i.e. parents’ and students’ attitudes, values, knowl-
edge, confidence, fear of pain, as well as the influence of parents’
and students’ closest social circles); organizational (i.e. delivery
aspects of HPV vaccination services that can facilitate or dis-
courage vaccination - e.g., pain mitigation efforts, vaccination
settings); community and public policy (i.e. broad socio-cultural
factors that create a climate in which vaccination is either
encouraged or inhibited as well as national, regional and local
agencies’ support for policies that promote/facilitate HPV
vaccination).'®'® We selected this model because it includes
factors both at the demand side (attitudes, knowledge and beliefs
about HPV vaccination) and supply side (the way that school-
based vaccination programs are delivered). The use of this model
allows us to select which determinants to act upon in order to
increase HPV vaccination uptake in school-based programs and
facilitates tailoring interventions to fit specific contexts.'®"

Results and discussion

In the province of Quebec, the school-based HPV vaccination
program was implemented in 2008 (Grade 4 girls only) and
was extended to boys in 2016. While the HPV school-based
program targets students aged 9 years-old, adolescents can
consent to be vaccinated at the age of 14 and thus could
receive the HPV vaccine despite their parents’ refusal during
catch-up clinics in high schools.** During the 2008/09 school-
year, HPV vaccine coverage uptake was 81% for the entire
province (data compiled by the ministry of Health). In 2014/
15, HPV vaccine coverage uptake dropped to 74% and the
lowest HPV vaccine uptake was recorded for the 2015/16
school-year with 73% of vaccine coverage (using the informa-
tion from the provincial immunization registry implemented
in 2015). Moreover, wide disparities exist between areas
regarding HPV coverage. Since the very beginning of the
school-based program, some areas in Quebec had coverage
well below the provincial average, while others succeed in
reaching the target coverage rate (90% or above). Interviews
and focus groups were held in 2015-2016 with 70 key infor-
mants including immunization managers, school nurses,
school principals, teachers and parents of Grade 4 students.
Our findings showed, not surprisingly, that HPV vaccine
uptake was dependent on many interrelated factors at the
individual and interpersonal level, at the organizational level
and at the community and policy level (Figure 1).
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Figure 1. Factors associated with HPV vaccine acceptance and uptake in Quebec school-based vaccination programs based on the socio-ecological model.

At the individual and interpersonal level, the most frequently
invoked barrier was parents’ lack of knowledge and negative
attitudes toward the HPV vaccine. Many nurses and managers
indicated that the information disseminated to parents to aid in
decision-making was insufficient or inadequate (too complicated
for some, too simple for others). Some nurses and managers also
noted that parents’ vaccine acceptance issues were linked to
specific characteristics of the HPV vaccine (e.g., the fact that the
vaccine protects against a sexually transmitted infection, that it is
administered to children, and that it is still perceived as a “new”
vaccine). Some teachers mentioned not feeling comfortable talk-
ing about the vaccine, to promote its use or to answer students’
questions, while some school principals questioned the relevance
of offering this vaccine in a school setting (e.g. perception of no
direct benefits for the school clientele in comparison to other “air-
borne contagious” diseases such as measles). As HPV is a vaccine
against a sexually transmitted virus, some parents indicated being
uncomfortable discussing sexuality with their child, especially at 9
or 10 years of age.

I think that parents don’t know why this vaccine is given and they
have a lot of fears. We explain, explain and explain, but still people
don’t understand. (School nurse)

I did not have my daughter vaccinated. [...] I think the vaccine is
too new and I have read about some adverse events that made me

wonder. I thought that my daughter was not sexually active, so why
vaccinate? She’s only in Grade 4 [i.e., aged 9 years-old], so maybe
when she will be 13 or 14-years-old. So I thought she was too young.
(Parent)

Our preliminary findings also showed that many system-level
barriers existed at the organizational level. School-based vac-
cination programs’ implementation varied considerably
between each area and even between different schools in the
same health area. For example, most of the nurses were
visiting classes to inform students about HPV vaccination,
but the duration of these visits and the information provided
were highly variable (i.e., some nurses only distributed the
informed consent forms in classrooms while others presented
information about the importance of vaccination in general
and about the HPV vaccine to students). Many school nurses
mentioned that obtaining informed consent from parents was
often problematic. They mentioned that many parents do not
read or do not understand the information. Moreover, they
mentioned that there were only a couple of days between
when the consent and information forms were sent to parents
and when parents needed to return the signed form to the
school. This short delay was also judged by parents as proble-
matic to make an informed decision regarding their child’s
vaccination (i.e., feeling of “being rushed to accept”, lack of
time to call the school nurse or the family doctor to have



more information about the vaccine). Language issues for
parents not fluent in French or in English were also identified
by nurses as an important barrier to the informed consent
process.

We have some parents who don’t speak English or French, that’s
not easy. When parents are able to read about the vaccine, they are
more open, that is helpful. (School nurse)

Lack of resources allocated to the school-based vaccination
programs was also a common challenge. The high workload
of some nurses limited their involvement in education/infor-
mation activities and their efforts to ensure that all informed
consent forms were received. Other organizational barriers
were related to logistical issues regarding organization of the
vaccination days within schools (securing appropriate facil-
ities to run an immunization clinic during school hours, lack
of collaboration of school staff), accessing vaccination records
of students, and running catch-up clinics for students who
missed the vaccination days. Due to high staff turnover,
training nurses was also problematic in some regions.

In terms of space, sometimes we are not able to find a place to
vaccinate. [...] We want to be part of the school life, but we are not
within the school, so that’s difficult. (School nurse)

Every year it’s still a bit of a challenge for the school. We are
a nuisance. Of course, they don’t say it, they are kind and every-
thing, but you know, you go to the classrooms with all your papers,
and you see the teachers who are stressed and very busy... They
allow us only 5 minutes to speak to the students, you see... So we
are welcomed but not welcomed at the same time... (School nurse)

At the community and the policy level, the barrier most
frequently reported by parents, nurses, teachers and managers
was the negative impact of misinformation from the Internet
and social media that created doubts and concerns about the
rationale, safety and effectiveness of the HPV vaccine.

There is a major barrier and that’s the media. There have been
stories of death after HPV vaccination and this goes viral quite
rapidly. We hear about these stories and right after we begin seeing
vaccine refusal. (School nurse)

I looked on the Internet, I did some searches and, I don’t recall
what the website was, but there was a lot of information and
testimonies. That was not positive, that was not reassuring.
(Parent)

The change in the provincial HPV vaccine program with the
addition of vaccination of boys was perceived by key infor-
mants as both a barrier (ie., justifying why boys were
included at this point, more parents to reach) and an enabling
condition (i.e., less stigma for girls, more equity).
Opportunities to enhance HPV vaccination acceptance and
uptake were also identified by key informants, mostly at the
individual and interpersonal level and at the organizational
level. As shown in other studies, our findings reinforce the
critical role of school nurses in improving HPV vaccine cover-
age at the organizational level.'”*'"** The involvement and
dedication of school nurses in their schools and community
that contribute to trust building with the public is a strength
of the program. Collaboration with school staff - including
support from the school principal - is also essential to ensure
the smooth running of vaccination days. At the individual and
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interpersonal level, school nurses and managers noted the
important role that teachers can have in enhancing acceptance
by educating students about vaccination, by ensuring that
consent forms are sent home, signed and returned, and by
managing anxieties during vaccination days. Finally, many
key informants noted that parents wanted to do what was
best for their children and had a desire to protect their health.
In that sense, different strategies to better inform parents
about the effectiveness and safety of the HPV vaccine were
implemented.

The teachers, many are really collaborative and supporting. Not all
teachers, I would say that 80% of them are. But for those who are
collaborative, that’s really helpful. When the teachers are helping
with the program that makes a huge difference (School nurse).

Parents have more trust in the program because it’s done at the
school. Because it’s supported by the school, it’s supported by their
child’s teacher, parents are more comfortable with the vaccination
(Teacher).

School nurses are doing rounds in every classroom to talk about
vaccination, this is part of the process to get parental informed
consent, but it’s a way to answer questions, to speak about the
vaccine. The students can bring this information back to their
parents at home. We are also sending letters to parents and we
put these letters on the website of the schools as well. We have pain
and anxiety management strategies that nurses need to use. These
are all small things, but when we do them all, it’s really helpful. It’s
more than just doing the basic things to run the program (Manager
in a Local Public Health Clinic).

By identifying barriers and enabling conditions of HPV vac-
cine acceptance and uptake, policy makers at the regional and
provincial levels in Quebec benefited from our findings to
implement tailored interventions to improve HPV vaccine
uptake. For example, at the provincial level, a working
group on improving school-based vaccination programs was
created and our final report was used as the basis of the
working plan.** This working group recommended the imple-
mentation of an annual webinar on HPV vaccination for
school nurses; personalised feedback on HPV vaccine cover-
age rates to local public health units and schools; provision of
information on HPV vaccination to parents at the end of the
school year prior to HPV vaccination in the next school year;
standardized procedures for reminders and recalls to parents
who have not returned the signed informed consent form
were also implemented. These interventions were recom-
mended as they were directly addressing barriers identified
in our study.

Our project had some limitations. Participation was volun-
tary. Therefore health professionals, school principals, tea-
chers and parents who were unavailable or declined to
participate may have characteristics and opinions that differ
from those recruited. In particular, these individuals may have
been less supportive of HPV vaccination. Moreover, partici-
pants may have enhanced their responses to interview ques-
tions to provide socially desirable answers. However, we have
triangulated the information provided by different key infor-
mants, we actively sought to include those with negative
opinions about HPV vaccination and we achieved data satura-
tion, which should have limited these potential biases.
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Based on this successful project*’, we are using the data
collection and interpretation tools and approaches developed
by our team and used in Quebec to expand our study to four
other provinces (British Columbia, Alberta, Ontario and Nova
Scotia, which, along with Quebec, comprises more than 85%
of the Canadian population). We are conducting environmen-
tal scans to better understand variability in program imple-
mentation, semi-structured interviews and a survey to better
understand the determinants of low HPV vaccine uptake and
identify strategies to enhance vaccine acceptance. Unlike other
HPYV studies in Canada, our project will generate findings on:
(a) the different sociocultural and logistical contexts of HPV
vaccines delivery in school settings in Canada; (b) the key
determinants of HPV vaccine uptake in school-based pro-
grams; and (c) barriers of HPV vaccine acceptance and uptake
in students, and user-informed strategies to overcome these
barriers. It is possible that the findings from these four addi-
tional provinces will differ from the findings in Quebec, but
this will provide ground for comparing the major issues at
play.

To conclude, there are important gender, socio-economic,
ethnic, school system, and geographic disparities in HPV
vaccine uptake in and between Canadian provinces. Having
an in-depth understanding of the determinants of HPV vac-
cination in school settings is critical in order to identify the
root causes of suboptimal vaccine uptake and to develop
tailored interventions addressing both the supply- and the
demand-side issues in order to achieve high vaccine coverage.

Materials and methods

This multi-site qualitative study took place in three areas of
Quebec where the HPV vaccine uptake was the lowest since
the launch of the HPV school-based vaccination program
(Montreal, Laval and Laurentides areas, identified using
immunization data compiled by the ministry of Health).

The sample included individuals involved in the HPV
school-based vaccination program at different levels. At the
macro level, key informants included regional public health
professionals responsible for overseeing the implementation
of the program. At the meso level, key informants were
immunization managers in charge of the school-based vacci-
nation and, at the micro level, key informants were school
nurses, school principals, Grade 4 teachers and parents of
Grade 4 students.

Data were collected between December 2015 and
December 2016. First, interviews were conducted with key
informants at the macro level. A data collection grid was
developed to have an overview of the organization of school-
based vaccination services in each participating area. An ana-
lysis of HPV uptake at the school level in the three areas was
conducted. Schools were purposively selected in each region
in order to present similar demographic characteristics
(school size, teaching language, deprivation index), but having
HPV vaccine coverage below and above the regional average
rate. Principals, teachers and nurses working in the selected
schools, as well as immunization managers responsible for the
area where these particular schools were located, were invited
to participate. Interviews were conducted to further assess the

barriers and facilitators of HPV vaccination identified during
the first interviews (macro level). Interview grids and socio-
demographic questionnaires were developed, pretested and
adapted for each categories of key informants. Main topics
explored during these interviews were: operation and involve-
ment in school-based vaccination programs, attitudes regard-
ing HPV vaccination, perceived barriers and enabling
conditions of the school-based program, perceived acceptabil-
ity of the vaccine by the parents, suggestions to improve the
HPV school-based vaccination program.

Focus groups with parents were conducted in November-
December 2016. Parents were recruited in the selected schools.
Parents were asked questions about their perceptions of the
importance of vaccination in schools and of risk and benefits
of HPV vaccine. Parents were also asked questions about the
issues faced when making their decision regarding their child’s
vaccination and, for those who had their child vaccinated, their
perception of the vaccination process in schools.

Participation was voluntary and no incentives were given,
except for parents who received a 50$ compensation for their
time. All interviews were recorded and summarized or transcribed
verbatim. Most participants were offered the opportunity to
review the summary of their interviews for accuracy and
confidentiality.'"®'® Thematic content analysis was conducted
using the categories of the Socio-Ecological model as main themes.

The study protocol has been approved by the Ethics
Review Board of the CHU de Québec-Université Laval.
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