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ABSTRACT

Persistent infection with certain subtypes of Human papillomavirus (HPV) is a necessary
cause of cervical cancer, the second most common cancer among women worldwide. Uptake of
HPV vaccines in the targeted Canadian female population has been lower than anticipated. This
study’s primary objective was to determine undergraduate women’s perceptions about HPV
vaccination. A total of 401 female University of Ottawa undergraduate students completed a
newly developed cross-sectional web survey. The prevalence of HPV vaccination was 49%.
While the overall attitude towards receiving the vaccine was positive, vaccinated respondents
had more favorable attitudes toward the vaccine. Lack of vaccine knowledge and cost were the
primary barriers that have prevented HPV vaccination among non-vaccinated respondents.
Offering HPV vaccination for women aged 18 to 25 presents a strategy for addressing
suboptimal vaccination coverage in the targeted female population and may reduce health

inequities demonstrated by variations in cervical cancer incidence within jurisdictions.



CHAPTER 1
INTRODUCTION

1.1 Significance of the Problem

Cervical cancer is the second most common cancer afflicting women and the third
leading cause of cancer mortality among women worldwide (1, 2). This disease affects more than
530 000 women annually, 85% of whom live in the developing world (2, 3). Although this
carcinoma is preventable with proper implementation of screening programs and precancerous
lesion treatment, approximately 270 000 women die annually from cervical cancer (2, 4, 5).
Persistent infection with Human papillomavirus (HPV) has been established as the primary cause
of this malignancy, accounting for upwards of 90% of all cervical cancer cases (5). The vast
majority of HPV infections are asymptomatic or sub-clinical, which has contributed to the rapid
transmission and spread of the virus (6-8). The sequelae of this infection is not limited to cervical
cancer but includes genital warts, oropharyngeal cancers and other anogenital cancers, such as

cancer of the vulva, vagina, penis and anus (9, 10).

1.2 Human papillomavirus

1.2.1 Prevalence of HPV Infection

The Human papillomavirus is a DNA virus which is only capable of replicating itself in
terminally differentiating cells in one epithelial layer of the cervix; the stratified squamous
epithelium (11). This is advantageous to the virus as it delays the stimulation of an effective
immune response. More than 100 different HPV strains have been identified, with varying
degrees of infectivity and disease potential (9, 12). The dissemination of the diverse viral strains
varies by geographic region and population, while the severity of disease associated with the

virus depends on the strain itself (12, 13). HPV infections are so commonly transmitted that



nearly 75% of Canadian adults are infected with the virus at some point in their life, (14) while
the highest rates of infection are in the population under the age of 25 (15, 16). Although the
prevalence of the virus in the population is very widespread, the immune system is generally
capable of spontaneously clearing the infection by itself. Thus the point prevalence of the viral
infection is substantially lower than 75% in Canada (17) .

A study which observed the prevalence of HPV across 11 countries found that it varied
by a factor of almost 20 (18). At its lowest, the age-standardized prevalence of HPV DNA was
1.4% (95% CI [0.5-2.2]) in Spain, while in Nigeria the prevalence reached 25.6% (95% CI [22.4-
28.8]) (18). In another review, a meta-analysis compared the prevalence of HPV subtypes, as
well as their age distribution. This study found that the global HPV prevalence of women
without abnormal cervical cytology was 10.45% (95% CI [10.2-10.7]) (13). The distribution of
HPV subtypes was heterogeneous among women from different populations, with women in
sub-Saharan Africa significantly less likely to be infected with the HPV-16 subtype than women
in Spain, but more likely to be infected with other subtypes included in the study (18). While
HPV-16 generally was the most prevalent virus type, three types not covered by either of the
currently available vaccines (discussed below), HPV-31, 52 and 58, were among the most

common HPV types in the world.

1.2.2 HPV Subtype Classification

Specific HPV subtypes have been classified as either high-risk or low-risk subtypes.
High-risk subtypes of HPV have been defined as those with an ability to infect the genital region
and with high oncogenic potential (1, 9). Currently, the WHO International Agency for Research
on Cancer has identified 13 high-risk HPV types. These particular strains have been identified as

likely a necessary cause of cervical cancer (19). One study which assessed HPV DNA



prevalence in invasive cervical cancer across 22 countries found an initial worldwide HPV
prevalence of 93% in cervical cancer cases (20); however when this study’s prevalence was
reassessed and its samples reanalyzed, it was observed that the actual overall prevalence of HPV
DNA in these cases was 99.7% (19). This second assessment was done by verification of the
HPV-negative samples through a sandwich technique, which looked at the sample’s inner section
through use of a molecular assay and the outer section microscopically (19). Consequently, HPV
infection represents the highest global attributable fraction categorized for a specific cause of a
major cancer (19), as only 0.3% of cervical cancer cases tested negative for HPV DNA. High-
risk HPV types 16 and 18 together account for 70% of cervical cancer cases (9, 21).

Low-risk types of HPV are associated with less invasive infection of the genital region
(17) and are often asymptomatic, thereby going undiagnosed (9). Certain low-risk types, such as
HPV-6 and HPV-11, cause a visible infection and can result in genital warts. These two HPV
types account for the majority of anogenital warts cases (22, 23). Although the immune system is
capable of clearing these infections for nearly 70% of women within three years (24), genital
warts is still one of the most common outcomes of sexually transmitted viral infections (22).
According to Canadian studies, the prevalence of diagnosed genital warts in the general
population is 0.15%, based on retrospective database or chart review (25, 26) and approximately

1.10% in the female population aged 15 to 49, based on genital examination (15).

1.2.3 Transmission Route

HPV is primarily sexually transmitted, mainly through vaginal and anal sex. This virus
can also be transmitted during oral sex and through genital-to-genital contact. Asymptomatic
carriers of the virus are equally capable of spreading the infection, even if they have never been

diagnosed with an HPV infection. Since the virus is capable of being transmitted via genital-to-
3



genital contact, condoms do not ensure 100% protection against transmission of this STI1. Rarely,
this virus is capable of being vertically transmitted from mother to child. This only occurs if a
woman develops genital warts during her pregnancy which continue into the latter part of her
term and could potentially lead to the child being born with recurrent respiratory papillomatosis,

where the child is born with warts in the throat (27).

1.2.4 Role of HPV Infection in the Development of Cervical Cancer

Persistent infection with a high-risk type of HPV, if left untreated, can result in the
development of cervical cancer (19). The phases of cervical cancer development begin with HPV
infection of the cervix with a high-risk type of the virus, which is followed by progression to a
precancerous state, if the infection is not cleared, and the invasion of the surrounding cells (28).
Clinically, 5 stages of development of cervical cancer have been identified. At each subsequent
stage, the carcinoma extends further into the surrounding cells, eventually reaching cells beyond
the pelvis in the final stage (29).

Cervical abnormalities are generally assessed through Papanicolau (Pap) tests or smears,
in which a sample of cervical cells is swabbed for analysis. This form of screening is important
to capture cervical abnormalities as early as possible, as treatment for cervical cancer is highly
dependent on the stage of carcinoma, as well as the location of the cellular transformation in the
cervix, age and physical condition (30). Depending on the stage of the carcinoma, the treatments
can vary from laser surgery and loop electrosurgical excision procedure (LEEP) to radiation
therapy, chemotherapy and surgery. By stage IV B, in which the cancer has spread beyond the
pelvic region to other parts of the body, treatment options are pursued in order to alleviate the

symptoms of the carcinoma, but are unlikely to cure the cancer condition (30).



1.3 Vaccine Development

Recently, 2 different HPV vaccines, a quadrivalent vaccine (Gardasil) developed by
Merck Frosst and a bivalent vaccine (Cervarix) developed by GlaxoSmithKline Inc, were
approved for use in Canada. These vaccines were designed to be used prophylactically to prevent
specific types of HPV infection (5). The quadrivalent vaccine (Gardasil) was designed to protect
against the oncogenic HPV strains 16 and 18 and the strains 6 and 11 that are estimated to
account for 90% of genital warts and are associated with recurrent respiratory papillomatosis (5,
31, 32). The bivalent vaccine (Cervarix) was designed to induce a high level of response to the
oncogenic strains 16 and 18; it contains an adjuvant that has been demonstrated to enhance
immune responses (33). A certain amount of cross-protection has also been observed in those
vaccinated with either vaccine. The bivalent vaccine (Cervarix) has demonstrated cross-
protection to 3 other oncogenic viral strains, 31, 33 and 45, while the quadrivalent vaccine
(Gardasil) is thought to offer potential cross-protection to strain 31 (5). For both vaccines, the
manufacturers recommend a vaccine schedule comprising a series of three injections into muscle
tissue over a 6-month period. However, in the school vaccination program in Quebec, fourth
graders are vaccinated according to an extended schedule: two doses administered in grade 4 and
the third dose in Secondary 3. It is considered that the two doses in grade 4 provides protection
comparable to the manufacturer's recommendation, while the third dose in Secondary 3 offers the
additional benefit of ensuring optimal protection around the age of onset of sexual activity (34).

Cervarix has been approved in Canada for females only, while Gardasil has been
approved for both sexes (35). Both vaccines have been shown to offer protection for a minimum
of 5 years against the specific viral strains included in the vaccine (35, 36). The potential

advantages of HPV vaccination include prevention of HPV infections, cervical cancer and in the
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case of Gardasil, genital warts (36-38). Although the vaccine is most effective prior to onset of
sexual activity, it can still be given to women who are sexually active, since it is rare for women
to be infected with all the viral strains included in the vaccine (35, 39). Furthermore, the vaccine
has been designated as safe (10) and has to date been associated with only a few side effects that
are common to most vaccines, such as redness, pain, soreness and swelling (27). One side effect
that has led to some debate in the media is the pain associated with the injection. Although most
girls and women who receive the vaccine have stated that the pain connected with receiving the
vaccination is of short duration, some vaccine recipients have experienced more severe soreness,
which hindered their abilities to perform tasks such as driving (40). Merck Frosst, the developer
of the quadrivalent vaccine, has affirmed that their vaccine can cause increased soreness. They
have theorized that the pain is a result of the virus-like particles that constitute part of the
vaccine.

Several studies have been conducted both by the pharmaceutical industry and the
scientific research community to assess vaccine efficacy and safety over extended periods of
time. There are currently ongoing research studies to validate the long-term immunogenicity of
the vaccines. Since cervical cancer is a condition that only develops in certain cases, after a
lengthy period of time, efficacy has been measured using surrogate endpoints such as cervical
lesions (36, 41). The phase 3 trial for Gardasil, which was part of the FUTURE 1 study, found
that after 48 months, vaccine efficacy was 100% for the coprimary composite endpoints, which
were the incidence of genital warts, vulvar or vaginal intraepithelial neoplasia or cancer and the
incidence of cervical intraepithelial neoplasia, adenocarcinoma or cancer associated with
vaccine-type HPV (37). Vaccine efficacy in this study was based on a comparison of diagnoses

of the aforementioned endpoints between the vaccine and placebo groups (37). A systematic



review of six studies, including the trial just described, compared outcomes in vaccinated and
non-vaccinated women for both Cervarix and Gardasil (36). Efficacy was defined as prevention
of cytologically and/or histologically proven lesions (reduction in rate of lesions in the cervix,
vulva, vagina and anogenital region), when compared to control groups under an intention to
treat analysis method (36). The results suggested that between 14 to 44 months following
vaccination, women immunized with Cervarix had fewer cervical, vulval, vaginal and anogenital
lesions relative to unvaccinated controls and that this vaccine was 93% efficacious (95% CI [87,
96]) (36). Efficacy was defined as prevention of cytologically and/or histologically proven
lesions, when compared to control groups under an intention to treat analysis method (36).
Efficacy was measured by reduction in rate of lesions in the cervix, vulva, vagina and anogenital
region (36). The efficacy of Gardasil was determined to be 62% (95% CI [27,70]) (36). The
disparity between the efficacy of Gardasil in the FUTURE I study and in the systematic review
could be due to differences the methods of FUTURE I relative to the other reviewed studies:
specially FUTURE I only included women whose number of lifetime sex partners did not exceed
four and an age range (15-26) that was slightly wider than the other studies included in the

systematic review.

1.4 HPV Vaccination Program

In 2006, Health Canada licensed the use of Gardasil (42) and allocated $300 million to
provinces and territories in 2007 on a per-capita basis to promote HPV vaccination in young girls
(43). The bivalent vaccine, Cervarix, was approved for use in girls and women aged 10 to 25 in
2010 (44), while the quadrivalent vaccine Gardasil, though previously approved for women from

9 to 26, has recently been approved up to the age of 45 (35). Although both vaccines are



approved for use in Canada, only Gardasil is publicly funded. Appendix A describes the publicly
funded HPV vaccination program for each province and territory (45).

National guidelines to establish provincial and territorial vaccination programs were
developed through a collaboration of the Canadian Immunization Committee and the National
Advisory Committee on Immunization. These guidelines have the following goals for HPV
vaccination programs:

1) To reduce by 60% the cervical intraepithelial neoplasia (CIN) 2/3 caused by HPV 16/18
in Canada within 20 years of introduction of an HPV vaccination program.

2) To reduce by 60% the incidence of cervical cancers (and other HPV-related cancers)
caused by HPV 16/18 in Canada within 30 years of introduction of an HPV vaccination
program'

3) To reduce by 60% mortality due to cervical cancer caused by HPV 16/18 in Canada
within 35 years of introduction of an HPV vaccination program.

(42)

The first two goals were established based on the assumptions that the vaccine efficacy
was 95% or higher, the vaccine coverage was 85%, 80% and 75% for girls aged 11, 14 and 17
respectively and that immunity from the vaccine was life-lasting. The supposition was also that
HPV vaccination would not preclude the need for organized cervical cancer screening programs.
The third goal was based on the notion that there is a delay between cervical cancer diagnosis
and death, and that the end result of a medical intervention for cervical cancer is known within 5
years of the initial diagnosis. These national vaccine program guidelines also specified targets for
uptake of the HPV vaccine, including vaccinating 80% girls between grades 4 and 8 with the

whole vaccine series within 2 years, and 90% within 5 years. In anticipation that actual uptake



rates may not meet these targets, catch-up initiatives were also developed as options on a
provincial basis, which included the routine program, the routine program plus one or two
additional female age groups, or all females who were initially in the approved age range of 9 to
26 (42).

In 2007, the NACI recommended that girls aged 9 to 26 should be vaccinated against
HPV, though the cost per quality-adjusted life year (QALY) increased after the age of 14. For
women over the age of 26, girls under the age of 8 and males, no recommendations were made
regarding the HPV vaccines in the 2007 NACI report (31). These NACI recommendations have
since been altered, in April 2011, to include women up to the age of 45 and males aged 9 to 26
(42).

The HPV vaccination program began in Ontario in 2007 and the province chose to target
girls in the eighth grade (46). This immunization is distributed through each of the 36 Ontario
local public health agencies, principally through school based vaccine clinics (43). Although all
three doses of the vaccine are issued to the girls through this program, this vaccination series is
optional and parents or guardians can choose to opt-out.

Although the Canadian government had anticipated that vaccine uptake rates would cover
80% of eligible girls in the first 2 years of vaccination, by the end of 2009 in Ontario, only
56.6% of eligible girls had received the first dose of the three dose vaccine series (43). Of this
proportion, 85.3% had received all three doses of the vaccine (43), resulting in an overall vaccine
uptake rate of 48.3% in Ontario. This uptake rate is insufficient to ensure herd immunity, which
requires coverage of 80% of the population (47). The uptake of HPV vaccination is also lower
relative to other vaccines administered through school clinics, such as the hepatitis B vaccine,

which has uptake rates that are at least 20% higher (43).



As a result of this lower rate of vaccine uptake, the Ontario vaccination program has
expanded to offer a catch-up program. As of September 2012, Ontario school girls between
grades 9 and 12 who did not begin or complete the vaccine series in the eighth grade, were
eligible to receive the missing doses free of charge until the end of high school. The program to
complete the vaccine series was also expanded on a non-precedential basis to women who were
in Grade 8 in the 2007/2008 school year, until June 30" of this year (48).

Government recommendations in Canada have mostly been toward younger girls, aged 9
to 14 (33). The main reason that pre and early adolescent girls are targeted is that the vaccines
are most effective prior to becoming sexually active. Although the literature offers little
information about physician attitudes about vaccinating women over the age of 18 against HPV
(49), HPV immunization for women who may be sexually active is not necessarily ineffectual. In
Australia, HPV vaccination has been extended for women up to 26 years of age (50), while the
UK has a catch up program for girls aged 13-18 years (51, 52). HPV vaccination policies and
catch-up policies also exist in several other European countries, including the Netherlands,
Belgium and Luxembourg, for girls up to 18 in the Netherlands and 17 in the other 2 countries
(53). Although 1 in 2 women aged 18 to 22 have been exposed to HPV, it is unlikely that they
would have been exposed to all the strains against which the vaccines provide protection (14).
Additionally, since both vaccines target multiple strains, in addition to promoting cross-
protection to other HPV strains, prior exposure to HPV does not negate the potential benefits
associated with Gardasil and Cervarix. Thus, women aged 18 to 45 are potentially still good
candidates for the vaccine: the vaccine would likely be efficacious for this age group although as

noted by the NACI, a program targeting older women may be less cost-effective.
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1.5 Cervical Cancer Screening Guidelines

The guidelines for cervical cancer screening were recently changed in Ontario, primarily
to reduce the rates of false positive results. The new guidelines stipulate that cervical cytology
screening (Papanicolaou/Pap test or smear) should commence at 21 years of age for women who
are or have ever been sexually active. Women 21 years of age who are not sexually active should
only be screened after becoming sexually active (54). According to the new guidelines, once
screening is started, it should be repeated every three years unless there is a cervical abnormality.
Screening should continue until the age of 70, if the last 3 cytology tests were negative (54). This
compares with the previous guidelines, which stated that women who are or have been sexually
active should be screened for cervical cancer within three years of first vaginal sexual activity
(55). These women should then be screened annually until they have had three successive
negative Pap smears, after which the screening interval could be widened to two or three year
(55). Furthermore, these earlier guidelines indicated that women who had not been screened in
the previous five years should be screened annually until they have three negative Pap smears.
AKkin to the new guidelines, it was recommended that cervical screening ceases at the age of 70 if
there have been three or four negative tests in the previous decade (55).

Regardless of a woman's HPV vaccination status, the guidelines for cervical cancer
screening remain the same. Since vaccine efficacy over a long term period has not been assessed,

it is important for vaccinated women to continue to be screened regularly.

1.6 Importance of Studying HPV Vaccination in University Women

Due to a lower than expected uptake, many girls were not vaccinated against HPV
through school programs in Grade 8 in Ontario and many women who may benefit from the

vaccine were not in the right age group when the vaccine was initially recommended in 2007.
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Thus, a sizeable number of Ontario women over the age of 18 years may benefit from being
offered a HPV vaccine. As previously mentioned, certain countries have developed catch-up
HPV vaccination programs for women who were not initially offered the vaccine as part of a
school or health-based vaccine program. In Ontario, some women over the age 18 may have
been offered a vaccine as part of the limited-time catch-up program (for those who were in grade
8 in 2007/2008) and it is possible that an expanded catch-up program may be considered.
However, young adult women may not wish to be vaccinated for a variety of reasons, including
concerns about vaccine safety, efficacy and cost (56). To inform the current and any future
catch-up program for young adult women in Ontario, it is therefore important to study women in
this age group to assess their willingness to obtain the vaccine and factors associated with
potential uptake.

Women attending university are one easily defined sub-population of young adult women
for the purpose of investigating attitudes toward HPV vaccination. Though some Ontario female
university students may be vaccinated against the main HPV strains, a considerable proportion of
them have received either incomplete vaccination programs or no vaccine at all and thus may be
in the target group for a future catch-up vaccination program. Comparing the attitudes of those
who have and have not been vaccinated may also help to identify the key barriers to vaccine
uptake in this age group. In addition to understanding their vaccination status and attitudes
toward vaccination, it is also important to investigate the connection between vaccination
behaviour and cervical cancer screening behaviour among young women. In particular, if the
same women who do not receive the vaccine also become part of the subgroup of women who
are not regularly screened for cervical cancer, this would identify a subgroup with higher

vulnerability to the risk of cervical cancer.
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Since HPV and cervical cancer are distributed unevenly throughout the population,
certain subgroups of women are more prone to the disease. These groups include immigrant
women, First Nations women and women of lower socioeconomic status (42, 57-59). HPV
vaccine campaigns, however, have not singled out women in higher risk subgroups. The concept
of HPV vaccination in an immigrant population is particularly important within the Canadian
context, as immigrants account for an increasing proportion of the Canadian population. Despite
a potentially higher risk profile for cervical cancer, recent immigrants to Canada may have less
access to health services such as screening. One compromise of targeting university women in a
study of attitudes toward HPV vaccination is the possibility of under representing women who
fall into these higher risk groups, whose attitudes may differ from the general population of

young adults.

For reasons of feasibility and because this is one of the first studies of its kind in Canada,
this thesis primarily focused on assessing the attitudes and perceptions of female university
students towards the HPV vaccines, through a sample survey. However, in recognition of the
need to consider the applicability of the findings to higher risk groups, we included post-survey
focus groups with both the surveyed population and a group of young immigrant women. We
also included questions on the survey about ethnicity and immigration status, to investigate these

associations in the university population.

1.7 Summary

HPV infection is associated with a spectrum of effects, varying from asymptomatic
infection to genital warts to persistent infection leading to cervical dysplasia. HPV is the most

common sexually transmitted viral infection, with the highest incidence in people under the age
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of 25, and is a necessary cause of cervical cancer. Two vaccines against HPV infection have
recently been approved for use in Canada, though only the quadrivalent Gardasil is publicly
funded. Across the country, each province or territory has chosen a specific cohort of girls to
vaccinate. In Ontario, girls in Grade 8 are offered the vaccine. Vaccine uptake rates, however,
have been lower than anticipated and thus catch-up programs have been initiated and have the
potential to be expanded. To determine the potential effectiveness of such programs, and to
better understand facilitators and barriers to uptake, there is a need to understand the attitudes of

young adult women in the target population for expanded HPV vaccination.

1.8 Objectives and Primary Question

The primary goal of this thesis is to determine the perceptions of women in university, aged
18 to 25, about the HPV vaccines. The specific objectives were:

1- To estimate the proportion of women in this age group who have been vaccinated with an
HPV vaccine (as well as the number of doses they have received)

2- To estimate the proportion of women who would be interested in receiving the vaccine,
among those who have not been vaccinated, or completing their vaccine program, among
those who have not completed their HPV vaccinations

3- To determine the main barriers that prevent vaccination (including the influence of cost)

4- To determine the factors that promote vaccine uptake

5- To determine the influence of HPV vaccination on a woman’s decision for future cervical
cancer screening

6- To evaluate the association between ethnicity and immigration history and the

perceptions about HPV vaccination
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CHAPTER 2
METHODS

2.1 Study Design

This was a cross-sectional study, based mainly on a one-time response to a web-based
survey. The target population was undergraduate women aged 18 to 25 who attend the
University of Ottawa. The sampling frame was based on email contact lists that individual
faculties and departments already had assembled for administrative purposes. Potentially eligible
women were identified from the sampling frame of the faculties and departments who agreed to
participate in the study.

To supplement the quantitative results obtained from the survey, qualitative results were
procured through the use of two focus groups. The purpose of including qualitative methods was
to complement or extend the survey results. Specifically, the focus group with survey
respondents served as a form of member checking and more in-depth analysis of the results;
while a second focus group was used to explore the relevance and meaning of the findings in a

sample drawn from a different population.

2.2 ldentification and Recruitment of Survey Participants

The research team initially contacted administrative staff from five faculties of the
University of Ottawa, the Faculty of Arts, the Faculty of Social Sciences, the Faculty of Science,
the Faculty of Health Sciences and the Faculty of Engineering, of whom the Faculty of Science
expressed interest in helping to contact students. The Faculty of Science alone includes students
in both biological and physical sciences, particularly the Departments of: Biochemistry, Biology,
Biomedical Sciences, Biopharmaceutical Science, Biotechnology, Chemistry, Earth Sciences,

Environmental Sciences, Mathematics and Statistics, Ophthalmic Medical Technology, Physical
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Geography and Physics. Since this faculty includes such a wide variety of departments, the
students in them could themselves be quite diverse. In order to get a more representative sample
of women, the researchers then contacted individual departments in the Faculties of Arts, Social
Sciences and Health Sciences. Individual departments in the Faculty of Engineering were not
approached as the other university faculties had a larger female to male ratio and we believed
they would be more likely to express interest in the study. In the Faculty of Social Sciences, the
Departments of Sociology and Anthropology, as well as the Department of Women’s Studies
were approached. The latter agreed to participate in the study. In the Faculty of Arts, three
departments were approached, the departments of English, Religious Studies and French, of
which the Department of English expressed in interest. The administrative assistant for this
department referred the researchers to the student association for the English department, who
agreed to help contact students. In the Faculty of Health Sciences, the Departments of Nursing
and Health Sciences were contacted, of which neither expressed interest in the study. As interest
was lower than anticipated at the Faculty and Departmental levels, the research team also
approached a professor of a required Health Science course, for the Department of Health
Sciences.

Figure 1: Faculties and departments approached for the study
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**Student association forwarded one survey invitation to the students.
*** Professor forwarded one survey invitation to the students.

Figure 1 illustrates how potential participants were contacted through a faculty,
department, student association or professor. Those contacted belonged to either the Faculty of
Science, the Department of Women’s Studies (Faculty of Social Sciences), the Department of
English (Faculty of Arts, through the Student Association) or the Department of Health Sciences
(contacted Professor of Health Sciences). Administrative staff from all the divisions of the
University who participated in this study were contacted by the research team- these staff
members were then responsible for making direct contact with the students who were potential
survey participants. All students, male or female, enrolled in the particular faculty or department
were contacted by their individual faculty or departmental administration, for the Faculty of
Science and Department of Women’s Studies; their student association, for the Department of
English; or their professor, for the Department of Health Sciences. The sampling frame used for
this study, i.e. lists already compiled and inclusive of all the students registered in the given
faculty or department, therefore did not exclude any currently registered students in those
academic units (although it excluded all University of Ottawa students not registered in
participating units).

Contact was made with all the students from the contact list of the Faculty of Science and
the Department of Arts three times via email through the administration of the faculty or
department. The students in the Department of English and the Department of Health Sciences
were contacted once via email by their student association or professor, respectively. The three
contacts consisted of an initial email which introduced the study, briefly described the survey

and provided a link to complete it, then two additional emails were sent as a reminder/thank you
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for filling out the survey (See Appendix E). The single contact with the students of the
Departments of English and Health Sciences consisted of the initial email. All the emails
contained links to the survey and were bilingual (English/French). The emails were distributed
approximately one week apart from each other, in the morning, to increase the chance of more
students seeing the email during the day. This in turn could increase the likelihood of response to
the survey. The emails also contained information about a focus group we planned for students
who completed the survey; participants were asked to contact the researchers directly regarding
interest in the group. All three email contacts were sent to all individuals on the respective
contact lists of the Faculty of Science and Department of Women’s Studies, regardless of
responses status (i.e., whether or not the student had already responded to the survey). All survey

invitations were distributed between March 2013 and April 2013.

2.3 Method of Data Collection

The data for this study were collected using a web-based questionnaire that was
developed specifically for use in this survey. We chose a web-based questionnaire because of the
nature of the target population (university students tend to be frequent internet users) and
available sampling frame, as well as cost and convenience.

The survey application used for this study was one provided by Fluid Surveys. This
particular survey application was chosen above others for several reasons. Firstly, Fluid Surveys
is Canadian-based, developed by a Canadian company and stores its data in Canada. As such, the
data are subject to Canadian privacy laws, unlike companies that are based in the United States
and are thus subject to access by the United States government because of the United States
Patriot Act. The second reason for choosing this application is that it has several features that

were important for this particular survey. These features include that the application allowed for
18



skip logic, which allows the survey programmer to setup the online survey according to a
pattern, given a participant’s response to a particular question. Furthermore, Fluid Surveys
permits multi-lingual programming, which allows for the overlaying of the survey in multiple
languages and the export of the survey in all languages into a single database. Other advantages
include ability to customize the survey URL, which is useful if the URL needs to be retyped. To
prevent multiple responses from the same respondent, a feature on Fluid Surveys was enabled to
prevent multiple survey submissions from the same computer. Although this may not have been

100% effective, it could prevent multiple responses from the same individual.

2.4 Sample Size

2.4.1 Primary Calculation of Sample Size

For this study, the sample size was based on the need to estimate a population proportion.
Specifically, although the survey has several objectives, a primary one was to estimate the
proportion of female undergraduate students aged 18 to 25 at the University of Ottawa who have
been vaccinated against the Human papillomavirus. For this study, being vaccinated has been
defined as receiving a minimum of one dose of the HPV vaccine.

The sample size was calculated to be 385, given the parameters used to estimate a sample

size based on proportions. The formula used to calculate this sample size was:

Z, = 2
S

This equation represents the minimum number of participants needed to ensure a margin

of error no greater than the one specified (E), given the desired level of confidence at the
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specified proportion p. The equation requires a prior estimate of the proportion of students in this
age range who have been vaccinated against HPV.

This prior estimate can be obtained from the findings of a previous study in the literature
or a pilot test. There has not been a study of a similar nature conducted in a Canadian context and
there have not been reported rates of HPV vaccination for women in this particular age range.
According to the data available, the uptake rate of the HPV vaccine in Ontario for the 2007/2008
and 2008/2009 cycles was 56.6% (43). However, women who were eligible for the vaccine in
2007 would now be approximately 19 years old. Women older than 19 years of age were not
offered the vaccine for free and are therefore less likely to have been vaccinated. Thus, a
conservative estimate of 0.5 was used for the proportion estimate in a sample size calculation for
a proportion; an estimate of 0.5 maximizes the possible sample size. It is very unlikely that the
proportion of those vaccinated exceeds 50%, given that the vaccine was only available in Canada
as of 2007 and was introduced free of charge in Ontario to girls only in grade 8.

This sample size was calculated in order to obtain a power of 80%, for a 2-tailed test at a

5% level of significance.

2.4.2 Effect of Response Rate on Sample Size

Once the sample size has been established, the survey response rate, defined as the
percentage of potential respondents who partake in the survey and provide measurable answers,
must be considered. The response rate affects the number of people who need to be contacted to
attain the desired sample size. Based on the literature, response rates to surveys, particularly
surveys given to students in university, are quite variable (60). Survey response rates depend on
several factors, namely the subject matter, the mode of the survey, the time involvement

required, the survey burden, the individual’s social environment and their own personal
20



characteristics (61). For web surveys in particular, the sender of the survey could influence
whether or not a potential respondent even opens the email.

According to the existing literature, the response rate for university students given a
mailed or web survey varies between 14% and 70% (60).The probability of response to a survey
increases as the survey burden decreases (60). Given this information, an estimated response rate
of 40% was chosen, which signified that at least 963 female students would have to be contacted

to achieve a sample size of 385 respondents (56).

2.5 Questionnaire Development

2.5.1 Instrument Design

In this study, the instrument used was newly developed, as no gold standard
questionnaire currently exists on the topic of HPV vaccination among university women. The
questionnaire that was developed for this study was produced using both published measures and
original questions. One or more constructs were used to pursue each of the study objectives:

1- The proportion of women in this age group that have been vaccinated with an HPV
vaccine (as well as the number of doses they have received)

2- The proportion of women who would be interested in receiving the vaccine, among those
who have not been vaccinated, or completing their vaccine program, among those who
have not completed their HPV vaccinations (Constructs: Attitude toward receiving the
HPV vaccine, intentions to receive/complete the vaccine series)

3- The main barriers that prevent vaccination (Constructs: Barriers, knowledge)

4- The factors that promote vaccine uptake (Constructs: Motivations, knowledge)

21



5- The influence of HPV vaccination on a woman’s decision for future cervical cancer
screening (Constructs: Beliefs about HPV vaccination, intentions toward cervical cancer
screening)

6- The association between ethnicity and immigration history and the perceptions about

HPV vaccination (Constructs: Attitudes about receiving the HPV vaccine)

The constructs above were chosen based on the study objectives and on the literature
available on the topic. The literature was also essential in the design of the questionnaire, the
flow and phrasing of the particular questions and the potential categories for the responses.

The first draft of the questionnaire was comprised of a total of 25 questions over six
sections. There was a section describing each of the following: demographics, knowledge of
HPV and cervical cancer, knowledge of HPV vaccines, attitudes about HPV vaccination,
motivations and barriers toward HPV vaccination and vaccine acceptability. This first draft
concentrated mostly on the knowledge construct, as it involved two sections addressing this
construct. This initial format for the survey was partially guided by Bednarzcyk et al, who had
done a similar study using a convenience sample of New York University female undergraduate
students (56).

The initial draft questionnaire was further modified with eight additional drafts,
incorporating both minor and major changes (Appendix D, Table 1). In some cases, entire
sections were added or removed, as the measures for assessing the constructs became more
developed. Minor modifications reflected comments or concerns regarding the questions
themselves, acceptable responses or response categories or missing concepts. The questions and
potential responses were ordered in such a way as to minimize the potential for respondent

satisficing, defined as respondents simply selecting answers in a predictable manner, without
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regards for the question. Certain questions and responses were therefore developed to be reverse
coded to make it easier to identify respondents who were satisficing, though this was difficult to
detect. Additionally, the different drafts of the questionnaire went through multiple rounds of
peer and colleague review with the purpose of assessing both its readability and its content. Such
input was required to ensure that the questionnaire was properly structured and asked questions
which properly reflected the survey objectives and constructs being measured.

As the constructs and questions became better developed, the team recognized that the
questionnaire would benefit from being guided by an overarching theory of vaccination
behaviour. The Theory of Planned Behaviour (ToPB) was therefore used as the building block
for the reconstruction of the attitude section of this survey. The theory suggests that intention
towards a given behaviour, a central factor of the ToPB, is the best predictor of that same
behaviour (See figure 2 below) (62). Intention indicates the extent to which an individual is
willing to exert themselves, in order to perform the behaviour. This theory suggests that this
intention is the result of three determinants: attitude toward the specific behaviour, subjective
norms and perceived behavioural control. Attitude toward the specific behaviour is defined as the
extent to which a person positively or negatively views a given behaviour (63). Attitude itself is
a composite of various beliefs people have about the object of the attitude. In general, beliefs are
formed through associations with other objects or characteristics and assume a value on a
negative to positive scale (bad-good, harmful-beneficial) (63). Through this association with a
positive or negative value, an attitude to the behaviour is attained. As such, people favor (have
more positive attitudes toward) behaviours which are associated with more desirable
consequences (62). Behavioural beliefs strongly influence the attitude toward performing a

certain behaviour (in this case, getting the HPV vaccine). Subjective norm is the second
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antecedent of intention and reflects the perceived social pressure or social norms associated with
the behavior. Normative beliefs, the beliefs one has about the expectations of others toward the
behaviour, influence subjective norms. The particular behavioural expectations of others in a
person’s social circle (family, friends, peers and in the case of HPV vaccination, doctors) can be
as influential as attitudes in the prediction of intention or behaviour (62). The final predictor of
intention in the ToPB is perceived behavioural control, which reflects an individual’s perceptions
about the perceived control, ease or difficulty an individual ascribes to performing a particular
behaviour (62). This is established through control beliefs, which are beliefs about the factors
that could facilitate or prevent performing the behaviour (63). While attitude toward the
behaviour, subjective norm and perceived behavioural control together form intention, generally
more favorable attitudes and subjective norms and greater perceived control lead to stronger
intentions toward performing the behaviour (62). Lastly, with enough actual control over
performing the behaviour, it is anticipated that individuals perform the behaviour when given the
opportunity (63).

The Theory of Planned Behaviour has been used for many years for questionnaire
development concerning the prediction of health behaviours in various populations, including
university-aged populations (64-66). Since we were interested in behaviour (receiving the HPV
vaccine), intentions (to receive or complete the course of vaccination, to be screened for cervical

cancer) and predictors of those intentions, the model was a good fit for our study.
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Figure 2: Theory of Planned Behaviour (62)
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Specifically, we used the theory not only to guide questions about intentions toward
vaccination (study objective 2) but also to fulfill our objectives to identify barriers that prevent
vaccination and factors that promote vaccination against HPV. The theory was also used to
incorporate beliefs about consequences, particularly with regards to the perceived efficacy of the
vaccine. The normative beliefs part of the ToPB is highly relevant to considering barriers and
facilitators (study objectives 3 and 4), as the opinions or actions of others regarding a given
behaviour can greatly influence an individual s decision about the behaviour. In this case, we
revised our questionnaire to expand the barriers and motivators section, ensuring that it
encompassed a mix of social influences such as the influence of parents, friends and health care
professionals, as well as more personal influences, such as having a family history of cervical
cancer or abnormalities. This section also included potential influences, such as the vaccine
coverage by private health insurance and the vaccine being offered through a school system.

These influences, as well as the barriers, relate to perceived behavioral control beliefs of the
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ToPB. The use of this theory thus made several sections of the questionnaire stronger and more

comparable to other studies.

2.5.2 Cognitive Interviews

Cognitive interviewing is an important step in the development of a questionnaire for
distribution in a large population. Its purpose is to uncover the process through which people
understand and come to an answer to a particular question. According to Groves et al, 2009 (61),
all survey questions should include 3 standards: content standards, cognitive standards and
usability standards. The first addresses whether the questions included are asking the right
things, in order to properly assess the constructs of study. This standard was felt to be met
through the careful development process described above. The second assesses if respondents are
consistently capable of understanding and willingly responding to the questions, given the
information they already possess. The last standard is based on how easily the respondents can
complete the questionnaire and if they can complete it in the manner it was intended to be
completed. These last two standards are assessed through the cognitive interviewing process, to
ensure that the final survey is appropriate and usable, before it is distributed.

While there are several methods that have been studied for properly conducting a
cognitive interview, the methods used for this study were retrospective think-alouds, along with
the use of probes. The former method refers to the process by which a respondent describes to an
interviewer how they arrived at their answer to a given question after providing one on the
questionnaire, while the latter required the respondent to answer follow up questions issued by
the interviewer, designed to help elucidate the response strategies of the respondent.

Advantages to using a combination of both verbal probing and a form of think-aloud

include (1) controlling the interview by preventing the interviewee from going on tangents that
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could detract from the original purpose of the interview; (2) allowing the interviewer to focus on
areas that could be future sources of response error; (3) the burden of the interview not falling on
the respondent, as they do not to be trained to respond in much detail of the own accord, but
rather can be prompted as required (67). A combination of both scripted and unscripted probes
were used in the interviews. Specific scripted probes were written for each question (see
Appendix F). If during the interview, something was said that required clarification or follow-up
questions were in order, unscripted probes were used.

A total of three cognitive interviews were conducted for this study, using a convenience
sample of individuals in the target age group who were acquaintances of the researcher (RF). The
interviews consisted of the respondents going through the version of the questionnaire that was
submitted to ethics. The questionnaire consisted of a total of 49 questions. The interviewees,
however, answered the questionnaire according to its skip patterns, thereby answering 35
questions. As this was designed as a self-administered web-based survey in which respondents
are expected to read and answer the questions themselves, during the interviews the respondents
read the questions themselves. The information from the interviews was informally recorded in

written form, with the interviewer taking notes as the respondent thought aloud.

2.5.3 Pilot Test

A pilot test was the final process involved in the development of the questionnaire. The
purpose of this pilot test was to assess all aspects of the survey. This process helped ensure that
the survey application (Fluid Surveys) was usable from a variety of computers and internet
browsers and that the instructions were clear and being followed. The pilot test also provided an
opportunity to recognize if any questions were being missed consistently and that all the

questions had a variety of responses. Lastly, this process ensured that it was possible to collect
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the data and that it could be exported and stored in a database separate from the survey server,
for analysis purposes.

The pilot test included 20 people: 18 women and 2 men. The two men were included to
test the function of the survey to redirect potential male respondents to the end of the survey, as
they were not part of the target population. The women involved were drawn from a population
outside the target population and were primarily acquaintances of the researcher (RF). Results
from the pilot study were collected from respondents using different computer systems and
internet browsers, as well as in both English and French. The pilot test resulted in a variety of
responses to all the questions, indicating that the questions were collecting useful information.
Additionally, the results of the pilot test were helpful in estimating more accurately the time
required to respond to the entire survey. Comments from the participants of the pilot test
informed the final physical design of the questionnaire on Fluid Surveys, particularly with
regards to the colour scheme and spacing issues for some of the response categories. The

questionnaire itself did not change.

2.5.4 Final Instrument

The final survey comprised of 5 sections with a total of 49 questions (see Appendix B).

The first question of the survey was a screening question: it simply asked about the sex of
the respondent to separate males who were responding to the survey and redirect them to the
survey’s thank you page, as the targeted population for this study was female. The second
question of the survey was used to separate the female survey participants into 2 groups; the first
included those respondents who had received at least one dose of an HPV vaccine and the second
included the participants who had not been vaccinated. Respondents who indicated that they had

been vaccinated were then asked the number of doses they had received to date.
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The content sections were:
1) Questions about overall attitudes and intentions towards HPV vaccination and
cervical cancer screening.
2 Potential motivations for HPV vaccination, as well as barriers that prevent such
immunization (beliefs).

3) Vaccine acceptability and safe sex practices

4 Knowledge about HPV and cervical cancer

(5) Demographics

More specifically, the first two content sections of the questionnaire had slight
differences that depended on the vaccination status of the respondent, as ascertained in the
introductory section. The first content section included 11 questions for each group, nine
questions regarding the respondent’s attitudes to issues surrounding HPV vaccination and two
questions about intentions. The attitudes component of the section was basically identical
between the two groups and covered: (i) an overall attitude toward the vaccine; and (ii) the main
outcomes that the HPV vaccines were developed to prevent (behavioural beliefs about
consequences and importance of those consequences, which in turn influence attitude, as per the
ToPB). Thus, the questions were centered on genital warts, cervical cancer and cervical cancer
screening. There were also additional questions about the people who should be given the
vaccine. This part of the survey was guided by the ToPB, with each separate idea being captured
by multiple Likert scales that were worded in a specific way (Appendix B, questions 4-12, 17-
25). While certain questions directly asked for opinions about the nature of the potential benefits
of HPV vaccination, other questions drew out views about the vaccine’s efficacy with respect to

those benefits (e.g. it’s ability to actually prevent certain health risks). Response categories for
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many of these questions included categories that were reverse coded in order to more easily
detect respondents who were “satisficing” (i.e. not reading the questions carefully). Satisficing
was not detected.

The intentions questions varied slightly between the two groups; while the vaccinated
group was asked if they intended to complete the vaccine series, the non-vaccinated group was
asked if they intended to start the vaccine series. It was important to ask the question to the
vaccinated group because it clarified the proportion of women who had already completed the
vaccination series, those who intended to complete the series but outside of the scheduled time
frame (receive the third dose by 6 months after the first dose) and the proportion of women who
did not intend to complete the vaccines series.

The second section of the survey differed considerably between the two groups. This
section incorporated questions about motives to receive the vaccine and barriers which prevent
receiving the HPV vaccine (i.e., the normative beliefs and perceived behavioural control beliefs
in the ToPB). The group of respondents who were vaccinated answered two multi-part questions,
while the other group answered three. Only the non-vaccinated group was asked about potential
barriers that prevent HPV vaccination. This same group was also asked an additional question
about cost, as it is an underlying theme in the literature. This section of the questionnaire
involved various statements, both novel and from previously published studies, with Likert
scales as the response categories.

From the third section onwards, all the questions were common for both groups. The
third section concerned vaccine acceptability and its influence on safe sex practices. This part
was included as it is important to know if HPV vaccination, which is supposed to lower the risk

of cervical cancer, negatively impacts people’s attitudes towards their sexual health or their
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practices of safe sex. By understanding the role HPV vaccination plays in future sexual practices,
it is possible to then target education and information programs accordingly, to clarify the
advantages and limitations of the vaccine. Questions in this section of the survey addressed the
influence of HPV vaccination on future decisions regarding Pap smears and safe sex practices,
particularly condom use. One of the questions in this section was taken from a previously
validated measure (68), which globally concerned safe sex.

The fourth section of the survey involved a series of true or false statements, designed to
test the respondent’s level of knowledge about the virus, the HPV vaccine and cervical cancer
screening. The questions in this section were developed with the benefit of the current literature,
as well as with information that is readily available on the Public Health Agency of Canada’s
website and the respective websites for Gardasil and Cervarix. The purpose of this section was to
comprehend whether lack of knowledge or high knowledge contributed to the results of the
study, particularly with regards to HPV vaccine attitudes.

The fifth and final section of the questionnaire involved a series of demographic
questions. Questions concerning faculty, age, ethnicity and province or country of origin were
included to have a general idea of the population involved in the study. Other questions
regarding health insurance, sexual activity and sexual health were included to compare the
participants in the two groups involved in the study.

The final survey was translated from English to French by the researchers and then
verified by a Francophone, to ensure the translation and expressions used were appropriate. The

survey was available in both languages.
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2.6 Focus Groups

2.6.1 Rationale for Including Focus Groups

When using a questionnaire as the basis of data collection, qualitative methods can be
essential in uncovering more significant meanings to certain responses or behaviours, as well as
in providing potential explanations for surprising or unexpected responses (69).

Two models have been developed to explain the relationship between epidemiology and
qualitative research. These models, “The enhancement model” and “The epistemological
model”, both describe how the use of qualitative research can contribute to epidemiological
studies and understanding (69). While the first illustrates how qualitative research can enhance
quantitative work in various aspects, the latter model suggests that qualitative research not only
enhances epidemiological research, but contributes to it in a material way by delving further into
understanding concepts.

For this study, qualitative research was used primarily for enhancement purposes, in
order to reflect on the responses obtained through the survey. The data collection method used
for the qualitative component of this thesis was focus groups. Focus groups were used to discuss
and elaborate on unexpected or potentially controversial issues that were raised in the

questionnaire.

2.6.2 Purpose of Focus Groups

Focus groups are used to gather information and as a way to understand how people think
and feel about an issue (70). We conducted two focus groups. The first focus group included

students who had participated in the survey distributed to the undergraduate students at the
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University of Ottawa. The second focus group included a group of immigrant women who did
not participate in the original study.

Two focus groups of characteristically different women were used for several reasons.
These include understanding the range of ideas and views people have about the topic of study,
as well as the difference in opinions between the two groups of women. Groups were used as
opposed to individual interviews because of the effect group discussion can have on an idea.
Ideas and opinions can evolve in a synergistic manner, as people delve deeper into topics

together.

2.6.3 Focus Group for Students

Participants of the main survey were given the opportunity to take part in a focus group to
further discuss HPV vaccination and cervical cancer screening. Potential participants were asked
to email the researchers after completing the questionnaire if they were interested in participating
in the focus group. Nine women volunteered to take part in this focus group and they were all
invited to attend the discussion, which took place in a conference room of a University of Ottawa
library, on a weekday afternoon in early April, 2013. It was not possible to purposively sample
women with different opinions on the HPV vaccine, as the survey responses were not linked to
individuals. Six women attended this focus group, in addition to the group facilitator (RF) and a
note-taker (a study team member, MK). The responses were audio-recorded and notes were
taken by the note-taker.

The question route developed for this first focus group (Appendix C) was based on some
of the more unexpected results of the pilot study, as well as preliminary results of the main
survey. The question route followed a common design suggested for qualitative research (70),

beginning with a relaxed opening question and moving on to introductory questions to introduce
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the topic of discussion, transition questions to move into the main reason for the discussion
group, key questions and ending questions. The main questions asked of this focus group
surrounded the issues of vaccination prevalence, reasons for not being vaccinated, the target
population for HPV vaccination, the effect of HPV vaccination on safe sex practices and the

effect on future cervical cancer screening decision making.

2.6.4 Focus Group for Immigrant Women

The group of immigrant women was assembled to take part in a discussion about their
perceptions toward HPV vaccination and cervical cancer screening. Women were approached at
the Community Cup tournament, an annual soccer tournament in the city of Ottawa which was
established in 2005. For the past nine years, this tournament has been an opportunity for new
Canadians to meet other newcomers and learn more about the city and the programs it has to
offer. Only women who could understand and speak English were invited to participate in the
focus group. Eight women expressed an interest in the group and four attended the discussion, in
addition to the focus group facilitator (RF). This focus group took place early in July, in the same
conference room of a University of Ottawa library, which is located in downtown Ottawa and
easily accessible by both car and public transit. The focus group was audio-recorded and notes
were taken by the facilitator.

AKkin to the focus group of students, this second focus group was given the opportunity
to discuss the results of the survey completed by the university students. This was done with the
intention of verifying whether the opinions of the focus group members were similar to those of
the larger student group. At the same time, the focus group participants were given the
opportunity to express their opinions as to what they believed would be the best methods for

reaching out to, and surveying, other immigrant women. The information collected from this
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focus group could serve to inform instrument development and sampling strategies for further
research on this topic, in an immigrant population.

The question route for this focus group (Appendix C) was similar to the one used for the
focus group for students and followed the same skeleton. The second focus group was primarily

used to assess if there were any differences in opinions of new Canadians.

2.7 Statistical Analysis

2.7.1 Questionnaire Analysis

The data were analyzed first using descriptive statistics. These statistics include means
and standard deviations for continuous variables, and proportions with confidence intervals for
categorical variables. Behavioural beliefs and attitudes were evaluated through a series of
questions based on the Theory of Planned Behaviour. These beliefs and attitudes were assessed
using multiple characteristics on a 7-point scale. On the scale, a one indicated a positive
behavioural belief (i.e. good, desirable, beneficial), while a seven was indicative of a negative
view (i.e. bad, undesirable, harmful). A mean of the behavioural beliefs was then calculated to
evaluate an overall attitude (i.e. attitude to receiving the HPV vaccine) on a 7-point scale and
used as the approach to compare the groups of vaccinated and non-vaccinated women. The lower
the overall mean the more positive the attitude is toward the construct. A score between three
and five was considered as neutral, while a score greater than five was considered unfavourable.
A method similar to this has previously been used, in which the total overall score of multiple
Likert scales was used to compare study subpopulations, as opposed to the overall mean (65).

A logistic regression model was also included to investigate the associations between the

predictors and the primary outcome of interest, accepting HPV vaccination. Regression analysis
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was used to compare (1) respondents who intend to be vaccinated against HPV at some point in
the future with those who do not intend to be vaccinated in the future; and (2) those who were
vaccinated with those who intend to be vaccinated against HPV at some point. Both univariate
and multivariate models were used to assess which factors are influential in HPV vaccination.
The ToPB indicates that intention is best predicted by a combination of overall attitude toward
the behaviour, social norms and perceived behavioural control. Thus, variables in the
questionnaire which represented these predictors of behavioural intention were included in these
models, which is similar to the analyses conducted in other studies (65, 66). Several candidate
participant characteristics were considered for inclusion in these models; those which were
statistically significant were included in the final models. The inclusion of demographic
characteristics in the final model was done to control for possible confounding by these variables
(65).

According to the ToPB (Figure 2), behavioural beliefs should influence overall attitude,
which in turn influences intention towards behaviour. To evaluate if overall attitude mediates the
association between beliefs and intentions, the logistic regression analyses involved two
multivariate models for each of the two study sub-populations, mentioned above. The first
multivariate logistical model directly assessed the influence of only beliefs (behavioural,
normative and control) on vaccine uptake intention, while the second model also included overall
attitude. Univariate linear regression was then conducted, using the individual beliefs as
predictors of overall attitude to receiving the HPV vaccine, in order to assess whether this
attitude can be predicted by beliefs. In a similar study conducted by Ratanasiripong et al, the
researchers explored the individual correlations between behavioural beliefs, subjective norms

and perceived behavioural control to the overall attitude to receiving the HPV vaccine (65).
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Although these researchers did not use univariate linear regression, they too explored the

relationship between beliefs and overall attitude.

As a survey was the tool used for primary data collection in this study, response rates
were calculated on a faculty basis. Missingness in the data, incomplete questionnaires, were
included in the analysis if the respondents had at the very least completed the first section of the
questionnaire, indicating if they had been vaccinated, their attitudes towards the vaccine and
intentions for future vaccination and screening. Information concerning survey completion in
English or French, as well as time required to complete the survey, was also included. SAS 9.3

was used to do all the statistical analyses.

2.7.2 Focus Group Analysis

Notes and audio-recordings were taken at each focus group. The audio-recordings were
transcribed by a study researcher; transcription was focused on the main points brought forth by
each participating member for each question, as well as quotes that particularly stood out. The
field notes were used as an initial template for the transcription of the audio-recordings, as they
captured many of the themes that were reiterated over the course of the discussion.

There are five main steps in qualitative research: (1) establishing general research
question(s); (2) selecting relevant site(s) and subjects; (3) collection of relevant data; (4)
interpretation of data; (5) conceptual and theoretical work. Step 5 can lead to the collection of
more data and repeating the last steps (71).

Analysis of the groups was guided by the idea of concepts established in qualitative
research, particularly in qualitative description (72). The principles of qualitative research were

used to define and identify emerging concepts which were then broken down into specific
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categories, which can potentially group different concepts together (71). The discussion of each

concept was continued until no new information arose. Interpretation of the data was based on
these concepts, how often they arose and how they relate to each other.

The two focus groups were conducted in the hope of achieving data saturation within

and between each focus group. This saturation is attained when no new or applicable information

is provided for a given category, the category has been substantially developed or the
relationship between categories has been validated (71, 73). The first definition was used to
determine saturation of each concept for each of the focus groups in this study. Each question
reflected on a different theme which was compared between the two different groups.
Common themes were grouped for each question and overarching themes which were
represented over the entire discussion were assessed within and between the focus groups to
evaluate if the different groups had similar views or ideas. The concepts raised in the focus
groups were discussed with another study researcher (JL) as well as the note-taker of the first

focus group.

2.8 Ethics

Both the web survey and the focus group components of this study were approved by the

Ottawa Hospital Research Ethics Board (Appendix F).
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CHAPTER 3
RESULTS

A total of 401 women were included in the final analysis of this study. Of these, 378
completed the entire questionnaire, while 23 completed at least the first section about attitudes
and intentions. Approximately 15% of the respondents completed the questionnaire in French.

This survey was distributed to the entire Faculty of Science, as well as individual
departments in the Faculties of Arts, Social Sciences and Health Sciences. With the exception of
the Department of Women’s Studies, it was not possible for the survey invitations to only be sent
to women. Any males who attempted to complete the survey were redirected to the thank you
page, after indicating that they were male. The overall response rate for this survey was 16.72%
(see Appendix D for number of students approached in each faculty and the response rate by
Faculty). The response rate was calculated using estimates for the proportion of females in each
of the faculties involved in this study, based on statistics available for the University of Ottawa,

as well as from the people who facilitated the distribution of the survey invitations.

3.1 Participant Characteristics

Of the 401 women in the study, 196 (48.88%) had received at least 1 of the 3 doses of the
vaccine series. Of these 196 women, nearly 60% had received the entire 3 doses required to
complete the vaccine program. Nearly a fifth of the vaccinated sample was unsure of the amount
of vaccine doses received (Table 1).

The rates of HPV vaccination by age, though unsurprising, indicate that the younger
women in this cohort, 19 years of age or under, were 1.49 times more likely to be vaccinated

against HPV then women 20 years of age or older (Chi square 14.29, p=0.0002, RR=1.49, 95%
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CI[1.22, 1.81]). This is likely because the younger women in this study were offered the vaccine
in school.

Table 1: Prevalence of HPV vaccination

Characteristic N (%)
Ever been vaccinated against HPV
Yes 196 48.88
No 205 51.12
Doses of HPV Vaccine Received
1 13 6.63
2 31 15.81
3 113 57.65
Not sure 38 19.39
Missing 1 0.51

Overall 23 women, 9 in the vaccinated sample and 14 in the non-vaccinated sample did
not complete the demographics section at the end of the questionnaire and so were excluded
from this part of the analysis.

Table 2 describes the general demographics of the study cohort. The average age of the
women who participated in this study was 20.4 (this average excludes 11 people whose ages
were not specified, as women under the age of 18 and older than 25 were grouped into categories
of either younger than 18 or older than 25). The largest age category was women 21 years of age.
The vaccinated sample included 2 women under the age of 18 (age not specified) and 1 woman
over the age of 25, while the non-vaccinated group included no women under the age of 18 and 8
women over the age of 25. The median age group of was 20 and 21 for the vaccinated and non-
vaccinated samples, respectively.

All participants in this study belonged to one of 4 faculties: Arts, Health Sciences,
Science or Social Sciences. The largest number of students belonged to the Faculty of Science,

as the whole faculty was offered the opportunity to participate in the study. Akin to the age
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characteristic, there were similar numbers of participants from vaccinated and non-vaccinated
women within faculties.

The largest ethnic population in the study was white; however the non-vaccinated group
had greater ethnic diversity. The next largest ethnic groups included women who were Black,
Chinese or South Asian. With the exception of white and Aboriginal women, there was a
discernible trend for women of other ethnicities to be less likely to be vaccinated against HPV.
While the sample drew participants who had lived in 8 different provinces and several other
countries before coming to Ottawa, the vast majority of the participants were from Ontario.
There were similar rates of vaccination among women from the same province or country. The
majority of the study participants were either covered by their parent’s health insurance or that of
the university.

Several characteristics were explored further to establish if there was an association
between the variable and HPV vaccine uptake. There were larger differences between the
vaccinated and non-vaccinated groups when it came to questions regarding sex and sexual
health. While women in the vaccinated group were more likely to have had a sexual encounter, a
sexually transmitted infection other than HPV and be Canadian-born, the only significant
differences, at this bivariate level, were that vaccinated women were significantly more likely to:
have had at least one Pap smear, be using some form of birth control or contraception and
identify as being ethnically white. Women in the non-vaccinated group were slightly more likely
to have had an abnormal Pap smear and diagnosed HPV infection at the time of the survey,

though these results were not significant (Figure 3). These findings are not adjusted for age.
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Table 2: Participant characteristics by vaccination status

Characteristic Vaccinated Not vaccinated
(n=196) (n =205)
N % N %
Age
<18 2 1.02 0 0.00
18 34 17.35 17 8.29
19 41 20.92 27 13.17
20 28 14.29 47 22.93
21 45 22.96 46 22.44
22 23 11.73 23 11.22
23 11 5.61 13 6.34
24 2 1.02 7 341
25 0 0.00 3 1.46
>25 1 0.51 8 3.90
Missing 9 4.59 14 6.83
Faculty
Arts 9 4,59 10 4.88
Health Sciences 17 8.67 13 6.34
Science 145 73.98 147 71.71
Social Sciences 16 8.16 20 9.76
Missing 9 4.59 15 7.32
Ethnicity
White 144 73.47 115 56.10
South Asian 4 2.04 14 6.83
Chinese 6 3.06 12 5.85
Black 8 4.08 15 7.32
Latin American 3 1.53 4 1.95
Arab 3 1.53 9 4.39
South-East Asian 7 3.57 8 3.90
West Asian 2 1.02 4 1.95
Korean 0 0.00 1 0.49
Aboriginal 3 1.53 0 0.00
Other: 6 3.06 6 2.93
Missing 10 5.10 17 8.29
Province or Country of Residence before University of Ottawa
Atlantic Provinces 6 0.51 9 4.41
Quebec 22 11.22 15 7.32
Ontario 152 77.55 156 76.10
Western Provinces 1 0.51 3 1.47
Other (not specified) 1 0.51 0 0.00
Africa 2 1.02 2 0.98
USA 0 0.00 2 0.98
Europe 1 0.51 1 0.49
Central America 0 0.00 1 0.49
Asia 0 0.00 1 0.49
More than 1 country 2 1.02 0 0.00
Missing 9 4.59 14 6.83
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Table 2: Participant characteristics by vaccination status (Continued)

Characteristic Vaccinated Not Vaccinated
N % N %
Canadian Born
Yes 164 | 83.67 | 154 75.12
No 24 1224 | 35 17.07
Missing 8 4.08 16 7.80
Insurance Coverage, in addition to Provincial coverage
Parents 124 | 63.27 | 105 51.22
University 58 29.59 70 34.15
Own private insurance 3 1.53 4 1.95
Spouse 0 0.00 2 0.98
None 3 1.53 7 341
Missing 8 4.08 17 8.29
Ever had Sex
Yes 140 | 7143 | 124 60.49
No 48 2449 | 63 30.73
Missing 8 4.08 18 8.78
Pap Smear
More than 1 68 34.69 57 27.80
Once 35 17.86 25 12.20
No 81 41.33 | 103 50.24
Don’t know 3 1.53 4 1.95
Missing 9 4.59 16 7.80
Abnormal Pap Smear
Yes 14 7114 18 8.78
No 159 | 8112 | 155 75.61
Don’t know 13 6.63 15 7.32
Missing 10 5.10 17 8.29
Up to date on Vaccines
Yes 154 | 7857 | 127 61.95
No 9 4.59 22 10.73
Don’t know 24 12.24 38 18.54
Missing 9 4.59 18 8.78
Birth Control/Contraception
Yes 128 | 6531 |95 46.34
No 59 30.10 |93 45.37
Missing 9 4.59 17 8.29
HPV infection
Yes 7 3.57 10 4.88
No 181 | 9235 | 178 86.83
Missing 8 4.08 17 8.29
Other STI infection
Yes 8 4.08 6 2.93
No 180 | 91.84 | 182 88,78
Don’t know 0 0.00 1 0.49
Missing 8 4.08 16 7.80

43



Figure 3: Relative risk of reporting having been vaccinated against HPV for women with particular
characteristics
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3.2 Intention toward HPV Vaccination

3.2.1 Intention to complete vaccination program

Of the 196 women who indicated that they were vaccinated against HPV, almost three-
quarters indicated that they had already completed the full dose schedule (Table 3), although
only 58% had indicated with certainty that they had received 3 doses of the vaccine (Table 1).
Almost all the remainder of the vaccinated group intended to finish completing the 3
vaccinations as scheduled, albeit a little more than 8% specified that they would take longer than
the recommended 6 months to complete the vaccination process (Table 3). Only 2 of the 196
vaccinated women (1.02%) indicated that they would not be receiving the full vaccine program.

One woman felt it would be better for her health not to complete the vaccine series, while the
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other woman thought she would have to restart the entire vaccine program if she were to ask for
the next dose. Another 2 women did not respond to the question.

Table 3: Intentions to complete the vaccination program

Intentions Vaccinated Group
N (%)
Finish vaccine doses as per schedule 34 17.53
Finish, but take longer than scheduled time frame 16 8.25
Has already received all the doses 142 73.20
Will not finish getting the vaccine 2 1.03

3.2.2 Intention to receive the vaccine program

The responses were more diverse in the non-vaccinated group towards the HPV vaccine
program. Although nearly 40% of the non-vaccinated sample stated that they did not intend to
receive the immunization, nearly 50% indicated that they planned on getting vaccinated against
HPV at some point in the future. However, when specifically asked if they intended to be
vaccinated within the next 12 months, only 18% indicated that they did have this intention. The
results of the three questions that addressed the respondents’ intentions to be vaccinated in the
future are indicated in Table 4.

Of the 57 participants who were neutral to the idea of intending to be vaccinated in the
next 12 months, 43% intend on getting vaccinated at some point, while another 54% were neutral
to the idea of HPV vaccination at some point. Of the 80 women who indicated that they do not
intend on being vaccinated at all, 32 were neutral or planned to get vaccinated at some point in
the future.

Although 99 women in the non-vaccinated cohort specified that they planned on being
vaccinated against HPV at some point, only 37 indicated that they intended to be vaccinated

within the next 12 months.
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Table 4: Intentions to be vaccinated

Intentions Non-vaccinated group
N (204) (%)
Get vaccinated in the next 12 months
Agree 37 18.14
Neutral 57 27.94
Disagree 110 53.92
Do not intend to get vaccinated
Agree 80 39.22
Neutral 46 22.55
Disagree 78 38.24
Get vaccinated at some point
Agree 99 48.53
Neutral 51 25.00
Disagree 54 26.47

3.3 Perceptions about HPV Vaccination: Beliefs about consequences of the vaccine and
attitudes toward the vaccine

In general, study participants had relatively positive perceptions about HPV vaccination.
When analyzed as separate groups, vaccinated women consistently had more positive views
towards HPV vaccination than non-vaccinated women. The greatest differences in opinions
between the two groups related to the concept of HPV vaccination being beneficial, desirable
and good. Table 5 indicates the overall mean, median and range of attitudes (and beliefs) to the
behavior (HPV vaccination) of the women in both cohorts. These statistics were based on a 1 to
7 Likert scale, in which a 1 indicated a more favourable attitude to a given characteristic.

Compared to the vaccinated group, the study participants in the non-vaccinated group had
more diversity in their responses, though the largest proportion of women had favorable opinions

towards HPV vaccination in general.
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Table 5: To me, getting vaccinated against HPV was (would be...)

Concept Vaccinated Group (n=196) Non-vaccinated Group (n= 205) p-value
Mean Median Range Mean Median Range

Beneficial * 1.66 1.00 [1.00, 7.00] 2.70 2.50 [1.00, 7.00] | <0.0001

Desirable* 2.11 1.00 [1.00, 7.00] 3.26 3.00 [1.00, 7.00] | <0.0001

Good * 1.70 1.00 [1.00, 5.00] 2.70 3.00 [1.00, 7.00] | <0.0001

Useful * 1.99 1.00 [1.00, 7.00] 2.94 2.50 [1.00, 7.00] | <0.0001

Effective ° 241 2.00 [1.00, 7.00] 3.00 3.00 [1.00,7.00] | 0.0002

Responses are based on a 1 to 7 Likert scale, where a 1 indicates a positive attitude.
The scales were rated as * Beneficial to Harmful; 2 Desirable to Undesirable; * Good to Bad; * Useful to Worthless;
5 Effective to Ineffective
P-value based on the differences in means.

In addition to both groups of women having very positive beliefs about decreasing their

personal risk of getting genital warts (Table 6) or cervical cancer (Table 7), both groups mostly

shared similar notions about the perceived efficacy of HPV vaccines with regards to the

aforementioned risks (Table 8). The vaccinated group consistently had even more favourable

views towards decreasing their risk of genital warts or cervical cancer, when compared to the

non-vaccinated group. With regards to perceived vaccine efficacy, though both groups believed

that the vaccine would decrease their risk of cervical cancer, their beliefs tended to be neutral

towards the vaccine’s ability to decrease the risk of genital warts. The perceptions of the women

in the vaccinated group were again more positive toward the vaccine than the non-vaccinated

cohort, which is particularly evident in the respondents’ views of the vaccine’s perceived

efficacy to decrease the risk of cervical cancer, shown in Table 8.

Table 6: Decreasing my risk of getting genital warts is...

Concept Vaccinated Group (n=196) Non-vaccinated Group (n= 205) p-value
Mean Median Range Mean Median Range

Beneficial * 1.14 1.00 [1.00, 4.00] | 1.40 1.00 [1.00, 5.00] | 0.0002

Desirable? 1.25 1.00 [1.00, 7.00] | 1.47 1.00 [1.00, 7.00] | 0.03

Good * 1.12 1.00 [1.00, 3.00] | 1.35 1.00 [1.00, 6.00] | 0.0003

Responses are based on a 1 to 7 Likert scale, where a 1 indicates a positive attitude.

The scales were rated as * Beneficial to Harmful; ? Desirable to Undesirable; ® Good to Bad

P-value based on the differences in means.
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Table 7: Decreasing my risk of getting cervical cancer is...

Concept Vaccinated Group (n=196) Non-vaccinated Group (n= 205) p-value
Mean Median Range Mean Median Range

Beneficial * 1.08 1.00 [1.00, 4.00] | 1.29 1.00 [1.00, 7.00] | 0.001

Desirable” 1.22 1.00 [1.00.7.00] | 1.40 1.00 [1.00, 7.00] | 0.07

Good * 1.09 1.00 [1.00,4.00] | 1.24 1.00 [1.00, 5.00] | 0.005

Responses are based on a 1 to 7 Likert scale, where a 1 indicates a positive attitude.

The scales were rated as * Beneficial to Harmful; ? Desirable to Undesirable; * Good to Bad

P-value based on the differences in means.

Table 8: Efficacy of HPV vaccination

Concept Vaccinated Group (n=196) Non-vaccinated Group (n=205) | p-value

Mean | Median Range Mean | Median Range

Decreased Risk of 3.01 3.00 [1.00, 7.00] 3.33 3.00 [1.00, 7.00] 0.07

Genital Warts

Decreased Risk of 2.14 2.00 [1.00, 7.00] 2.76 2.00 [1.00, 7.00] 0.0002

Cervical Cancer

Decreased need of 5.01 5.00 [1.00, 7.00] 5.04 5.00 [1.00, 7.00] 0.87

future cervical cancer

screening”

Scales based on an Extremely likely to Extremely Unlikely 1 to 7 Likert Scale.

**This scale measures the decreased need for cervical cancer screening.

P-value based on the differences in means.

Analysis of the overall attitudes particular ethnicities had towards the HPV vaccine

demonstrated that within vaccinated and non-vaccinated groups, the overall attitudes tended to

be similar, regardless of ethnicity (Table 9). With the exception of the Aboriginal group, which

only had 3 respondents who were all vaccinated, all the other cells had a minimum of 5

respondents in them. Some categories had to be collapsed together to make this possible. Arab,

West Asian and South Asian respondents were collapsed into an Asian category, while Chinese,

South-east Asian and Korean respondents were grouped into an East Asian category and black

and Latin American respondents were grouped together. Most respondents thought the vaccine

was likely to be more effective at reducing the risk of cervical cancer, compared to genital warts.

No group of women, vaccinated or not, considered the vaccine as harmful or useless and

generally had a positive view of the vaccine. The vaccinated women in the East Asian group had
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slightly less positive views towards the vaccine’s efficacy of decreasing genital warts or cervical
cancer, compared to the non-vaccinated women of the same ethnicities, though this result was
not statistically significant. Both white and Canadian-born vaccinated respondents had
significantly more positive views across all three categories compared to the non-vaccinated
respondents of these same characteristics. The overall attitude about the vaccine’s efficacy
against development of cervical cancer was significantly more positive for the vaccinated Asian
respondents compared to the non-vaccinated Asian respondents. Canadian-born and immigrant
women had comparable views of the vaccine and its perceived efficacy at decreasing the risk of
genital warts and cervical cancer. While non-vaccinated immigrant women had a slightly more
positive perception of the vaccine than non-vaccinated Canadian-born women, vaccinated
immigrant and Canadian-born women had a statistically significant more positive overall attitude
to receiving the HPV vaccine than the non-vaccinated women of the same groups.

Table 9: Attitudes to HPV vaccination and beliefs about vaccine efficacy by ethnicity and
immigrant status

Ethnicity and Overall Attitudet Genital Warts* Cervical Cancer**
Immigration  ["vaccinated Non- p-value | Vaccinated | Non- p-value | Vaccinated | Non- p-value
Status Group Vaccinated Group Vaccinated Group Vaccinated

Group Group Group
White 1.93 3.01 <0.0001 2.92 3.44 0.019 2.06 2.82 <0.0001
Asian 1.68 2.70 0.06 3.00 3.46 0.53 1.63 2.70 0.04
East Asian 2.00 2.33 0.44 3.91 3.22 0.25 2.64 2.12 0.27
Black/ Latin 2.38 3.29 0.15 2.55 3.28 0.29 2.36 3.33 0.11
American
Aboriginal 2.0 - - 4.00 - - 3.00 - -
Canadian-Born 1.99 2.97 <0.0001 3.01 341 0.044 2.12 2.84 <0.0001
Immigrant 1.97 2.59 0.04 2.87 3.00 0.77 2.17 2.37 0.56

All values based on a 1-7 Likert scales.

+ Based on the means of 5 Likert scales rated from Beneficial to Harmful; Desirable to Undesirable; Good to Bad;
Useful to Worthless; Effective to Ineffective

*Perceived efficacy of the vaccine to decrease the risk of genital warts

**Perceived efficacy of the vaccine to decrease the risk of cervical cancer

With respect to the more controversial question of which women should be vaccinated,

those who are sexually active or those who are not, the difference was visible. Although both the
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non-vaccinated and vaccinated groups had positive attitudes towards the vaccination of sexually

active women against HPV, the vaccinated group’s views were statistically significantly more

favorable (Table 10). The group of non-vaccinated women, however, had a more neutral

standpoint with regards to the vaccination of all eligible females who are not sexually active. The

women who were part of the vaccinated cohort all shared a distinctly positive view towards the

vaccination of eligible girls who are not sexually active, but comparatively, the non-vaccinated

cohort thought that this vaccination would be less beneficial, desirable, good or important (Table

11).
Table 10: Vaccinating all eligible girls who are sexually active
Concept Mean Median Range
Vaccinated Non- p-value | Vaccinated Non- Vaccinated Non-
Group Vaccinated Group Vaccinated Group Vaccinated
Group Group Group
Beneficial 1.50 2.01 <0.0001 1.00 2.00 [1.00,5.00] | [1.00, 6.00]
Desirable 1.93 2.27 0.01 2.00 2.00 [1.00, 7.00] | [1.00, 7.00]
Good 1.52 2.00 <0.0001 1.00 2.00 [1.00, 7.00] | [1.00, 7.00]
Important 1.60 2.18 <0.0001 1.00 2.00 [1.00, 7.00] | [1.00, 7.00]
Overall Mean 1.63 2.13 <0.0001 - - - -
All values based on 1-7 Likert scales.
Table 11: Vaccinating all eligible girls who are not sexually active
Concept Mean Median Range
Vaccinated Non- p-value | Vaccinated Non- Vaccinated Non-
Group Vaccinated Group Vaccinated Group Vaccinated
Group Group Group
Beneficial 1.71 3.02 <0.0001 1.00 3.00 [1.00, 7.00] | [1.00, 7.00]
Desirable 2.35 3.39 <0.0001 2.00 4.00 [1.00, 7.00] | [1.00, 7.00]
Good 1.76 2.98 <0.0001 1.00 3.00 [1.00, 6.00] | [1.00, 7.00]
Important 1.87 3.2 <0.0001 1.00 3.00 [1.00, 7.00] | [1.00, 7.00]
Overall Mean 1.92 3.15 <0.0001 - - - -

All values based on 1-7 Likert scales.

3.4 Barriers to HPV Vaccination

The cohort of women who were not vaccinated was asked a series of questions regarding

what barriers they may have faced regarding receiving an HPV vaccine. Of the 12 possible
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barriers that were presented to the women, the most influential obstacles seemed to focus on a
lack of knowledge about the vaccine itself, as well as cost (Table 12). Given that more than 50%
of the women in this cohort reported that not knowing enough about the vaccine was influential
in not receiving it, it is unsurprising that other influential barriers included a lack of familiarity
with the vaccine’s potential side effects and a need for further understanding of how the vaccine
works.

The cost of the vaccine series was also an important influence reported by women who
were not vaccinated. A question in the survey directly addressed the maximum amount
participants would be willing to pay for the entire HPV vaccine series. Though the majority of
the unvaccinated group was willing to pay something for the vaccine, only a very small
proportion (3.9 %) was willing to pay the actual cost of the vaccine, which can vary from $100
per dose at it cheapest to $175 per dose, depending on the pharmacy where the vaccine is
obtained. Slightly more than half the women in the non-vaccinated group (55.12%) were willing
to pay up to $100 for the vaccine series, while 10.7% of this group was not willing to pay
anything and another 14.14% would not get the vaccine at all.

Although not influential for the majority of the cohort of participants who were not
vaccinated, the ideas of not requiring the vaccine because the respondent was either in a
monogamous relationship or was not currently sexually active were reported as influential for

24.24% and 29.44%, respectively
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Table 12: Barriers to vaccination

Intentions N non-vaccinated %
group (n=205)
I have not heard of the Vaccine
Influential 24 12.12
Neutral 19 9.60
Not Influential 101 51.01
N/A 54 27.27
I don’t know where the vaccine is offered
Influential 51 25.76
Neutral 19 9.60
Not Influential 96 48.48
N/A 32 16.16
The vaccine costs too much
Influential 90 45.69
Neutral 24 12.18
Not Influential 60 30.46
N/A 23 11.68
The vaccine is not covered by my health insurance
Influential 78 39.59
Neutral 25 12.69
Not Influential 60 30.46
N/A 34 17.26
I’'m in a monogamous relationship and therefore don’t need the vaccine
Influential 48 24.24
Neutral 15 7.58
Not Influential 97 48.99
N/A 38 19.19
I’'m not currently having sex and therefore don’t need the vaccine
Influential 58 29.44
Neutral 16 8.12
Not Influential 91 46.19
N/A 32 16.24
My parents don’t want me to get the vaccine
Influential 41 20.71
Neutral 28 14.14
Not Influential 87 43.94
N/A 42 21.21
I don’t know enough about the vaccine
Influential 107 54.31
Neutral 20 10.15
Not Influential 49 24.87
N/A 21 10.66
I don’t know enough about the vaccine’s potential side effects
Influential 126 66.64
Neutral 18 9.09
Not Influential 37 18.69
N/A 17 8.59
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Table 12: Barriers to vaccination (continued)

Intentions N non-vaccinated %
group (n=205)
I don’t know if the vaccine works
Influential 95 47.98
Neutral 35 17.68
Not Influential 53 26.77
N/A 15 7.58
I am concerned the vaccine will hurt
Influential 33 16.67
Neutral 22 11.11
Not Influential 125 63.13
N/A 18 9.09
| already have HPV
Influential 12 6.09
Neutral 4 2.03
Not Influential 49 24.87
N/A 132 67.01

3.5 Factors that Promote the Uptake of the HPV Vaccines

All participants of the study were presented with a list of 12 motivations that potentially
have or could influence their decision to get the HPV vaccine (Table 13). There was a significant
difference for how influential three-quarters of these factors were for the vaccinated and non-
vaccinated groups.

The most common influence for the vaccinated group was parental recommendation of
the vaccine, compared to the non-vaccinated group, whose primary influence was the
recommendation from a doctor. Although both groups in the study were influenced by the
vaccine being offered free or covered by health insurance (thereby not at the individual’s
expense), vaccine cost was much less influential for the vaccinated group when compared to the
non-vaccinated women.

Only 66 women in the vaccinated group (33.67%) stated that having the vaccine offered
in school was an influential factor. For the non-vaccinated group, being offered the vaccine in a

school setting would positively influence the decision of nearly half (45.37%) of the respondents.
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Table 13: Motives for HPV vaccination uptake

Intentions Vaccinated Non-vaccinated | p-value
Group (n=196) | Group (n=205)
N % N %
My doctor recommended it
Influential 127 66.84 114 58.46 0.185
Neutral 21 11.05 |32 16.41
Not Influential 10 5.26 32 16.41
N/A 32 16.84 17 8.72
| saw advertisements for it
Influential 61 32.11 | 46 23.59 0.010
Neutral 46 24.21 37 18.97
Not Influential 51 26.84 105 53.85
N/A 32 16.84 |7 3.59
My friend(s) got it/were going to get it
Influential 45 23.68 | 50 25.51 0.862
Neutral 39 20.53 | 36 18.37
Not Influential 49 25.79 97 49.49
N/A 57 30.00 13 6.63
I think I am susceptible to HPV infection
Influential 53 27.89 94 47.96 <0.0001
Neutral 24 12.63 | 27 13.78
Not Influential 60 31.58 44 22.45
N/A 53 27.89 31 15.82
There’s a history of cervical abnormalities in my family
Influential 30 15.79 92 46.94 <0.0001
Neutral 10 5.26 14 7.14
Not Influential 61 32.11 30 15.31
N/A 89 46.84 | 60 30.61
I know someone who has/had cervical cancer
Influential 36 19.05 77 3.49 <0.0001
Neutral 13 6.88 24 12.31
Not Influential 47 24.87 39 20.00
N/A 93 49.21 55 28.21
My parent(s) recommended it
Influential 143 75.26 91 46.43 <0.0001
Neutral 11 5.79 31 15.82
Not Influential 14 7.37 36 18.37
N/A 22 1158 | 38 19.39
My friend(s) recommended it
Influential 49 26.06 | 66 33.85 | 0.004
Neutral 22 11.70 43 22.05
Not Influential 44 23.40 59 30.26
N/A 73 38.83 |27 13.85
It was free/covered by my health insurance
Influential 98 51.31 103 52.55 0.572
Neutral 26 13.61 32 16.33
Not Influential 32 16.75 | 39 19.90
N/A 35 18.32 22 11.22
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Table 13: Motives for HPV Vaccination Uptake (continued)

Intentions Vaccinated Non-vaccinated | p-value
Group (n=196) | Group (n=205)
N % N %
It was offered to me through my school
Influential 66 34.55 93 47.45 0.009
Neutral 6 3.14 19 9.69
Not Influential 26 13.61 46 23.47
N/A 93 48.69 38 19.39
Vaccine cost <0.0001
Influential 41 21.69 101 | 51.53
Neutral 31 16.40 32 16.33
Not Influential 55 29.10 45 22.96
N/A 62 32.80 18 9.18
Most girls/women my age were getting the vaccine
Influential 54 33.13 66 33.85 0.759
Neutral 37 22.70 47 24.10
Not Influential 41 25.15 72 36.92
N/A 31 19.02 10 5.13

3.6 Multivariate Models

Two comparative multivariate models were used to assess the differences between
different subpopulations of this study. The first compared only subpopulations in the
unvaccinated cohort: those who intended to be vaccinated at some point in the future (survey
question: “I plan on getting the HPV vaccine at some point”’) and those who did not (which
included those who were neutral to the idea of HPV vaccination in the future), while the second
model evaluated the factors associated with those who were already vaccinated against HPV,
compared to those who intended to be vaccinated at some point.

According to the ToPB, it is expected that beliefs influence overall attitude, which in turn
influences intention towards behaviour. To assess if overall attitude mediates the association
between beliefs and intentions, two logistic regression models were run for each of the two study
sub-populations. The first model directly assessed the influence of beliefs on vaccine uptake

intention, while the second included overall attitude. Univariate linear regression was also
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conducted with the separate beliefs as predictors and the overall attitude variable as the outcome,

in order to assess whether attitude is predicted by beliefs.

3.6.1 Comparison of respondents who do and do not intend to be vaccinated

The univariate logistic regressions used for the comparison of these two study sub-
populations included as independent variables those characteristics that were to be included in
the final multivariate models. These variables represent the three antecedents of intention in the
ToPB: attitude toward the behavior, subjective norms and perceived behavioural control, in
addition to demographics characteristics that have been associated with HPV vaccination in
previous studies (65) as well as this one. The independent variables included in the univariate
and multivariate analyses were: overall attitude to getting the HPV vaccine; participant reporting
that the cost of the vaccine, not knowing enough about the vaccine, doctor recommendation,
friend(s) who were getting the vaccine, HPV susceptibility, parental recommendation and
vaccine benefit (protection against developing cervical cancer) would influence their decision to
be vaccinated; age and ethnicity. The former variables represent behavioural, normative and
control beliefs, while the latter two represent demographic characteristics which were
significantly associated with HPV vaccination. Table 14 illustrates these comparisons. The
second column of the table represents a model consisting of all the variables above, without
overall attitude, while the third column includes the latter, in order to see if overall attitude
mediates the association between beliefs and vaccine intention.

Participants who intended to be vaccinated at some point had a more positive attitude
overall towards HPV vaccination (lower overall mean score). The univariate models suggested
that the women who intended to be vaccinated were influenced by the cost of the vaccine and its

potential to protect against cervical cancer. Social norms were particularly influential for the
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women who intended to be vaccinated, including a belief that doctor and parental
recommendations would be influential or that friends who were getting or who had received the
vaccine would be an important influence. Sufficient knowledge of the vaccine and susceptibility
to HPV were not significant.

The final multivariate logistic regression model included the characteristics above. Of
these included factors, only a more positive overall attitude to HPV vaccination, doctor
recommendation and having a friend who was going to get the vaccine were significant in this
final model. Without overall attitude in the model, doctor recommendation and friends getting
the vaccine were still significant, though model fit was slightly inferior without the overall
attitude variable.

Table 15 illustrates the linear relationship each of the above variables has with the overall
attitude toward HPV vaccination. While there were differences in how much the variance in
overall attitude was accounted for by each variable for different study sub-populations, all of the
variables were significantly associated with overall attitude, with respect to the entire non-
vaccinated study population. Although it was not significant in the final multivariate models, the
perceived benefit of the vaccine in protecting against cervical cancer development accounted for
the most variance in overall attitude (24%). Parental recommendation and doctor
recommendation were each associated with 14% of the variance, while cost accounted for

slightly less than 10% of the variance in overall attitude to HPV vaccination.

3.6.2 Comparison of respondents who are vaccinated and those who intend to be vaccinated

Table 16 illustrates the results of the univariate and multivariate logistic regressions
comparing the women who were vaccinated and the women who intend to be vaccinated at some

point. The characteristics included in these analyses were: overall attitude to getting the HPV
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vaccine; participant reporting that the cost of the vaccine (motive), doctor recommendation of the
vaccine, friend(s) who were getting the vaccine, HPV susceptibility, parental recommendation of
the vaccine and vaccine benefit (protection against developing cervical cancer) would be
influential in the decision to receive the vaccine; age and ethnicity. The former variables
represent behavioural, normative and control beliefs, while the latter two represent demographic
characteristics which were significantly associated with HPV vaccination. These demographic
characteristics, though not directly related to the ToPB, could also be influential in the decision
to ultimately perform a behaviour. The second and third columns of the table represent a model
consisting of all the variables above, without or with overall attitude respectively. These separate
models were arranged to see if overall attitude mediates the association between beliefs and
vaccine intention.

Significant univariate analysis results included a more positive attitude to HPV
vaccination in general and a belief that a parental recommendation of the vaccine was influential
for the women who were already vaccinated. Conversely, women who intend to be vaccinated,
but have not been vaccinated yet, are influenced more by peer’s actions, vaccine cost and
perceived susceptibility to HPV infection. There was no significant difference between the two
subgroups concerning doctor recommendation and the vaccine’s benefit of protecting against

cervical cancer.

58



Table 14: Comparison of respondents who intend and do not intend to be vaccinated

Intend to be vaccinated (n=99)

Variable Do not intend to Univariate Analysis Multivariate Analysis’ | Multivariate Analysis®
be vaccinated OR 95% ClI OR 95% ClI OR 95% ClI
(n=105)
Overall Attitude to HPV vaccination Referent 0.49%** [0.39, 0.63] - - 0.50** [0.35,0.71]
Cost (barrier) Referent 1.86* [1.01, 3.40] 1.30 [0.61, 2.81] 1.10 [0.47, 2.58]
Don’t know enough about the vaccine Referent 0.75 [0.41, 1.37] 0.73 [0.34, 1.56] 1.20 [0.49, 2.92]
Doctor recommendation Referent 5.21%** [2.45, 11.09] 5.24** [1.83,15.01] | 4.48** | [1.42,14.13]
Friends got it/were going to get the vaccine | Referent 6.05*** | [2.78,13.13] | 3.59** [1.50, 8.60] 2.41 [0.94, 6.19]
Susceptibility to HPV Referent 1.50 [0.81, 2.76] 0.69 [0.28, 1.66] 0.73 [0.28, 1.91]
Parent recommendation Referent 2.31* [1.23. 4.35] 0.79 [0.33. 1.87] 0.70 [0.26, 1.86]
Protect me from developing cervical cancer | Referent 17.35*** | [2.23, 135.09] 4,76 [0.50, 45.61] 1.08 [0.09, 12.45]
Age Referent 0.94 [0.81, 1.09] 0.88 [0.71, 1.06] 0.81 [0.65, 1.00]
Ethnicity (White vs not white) Referent 0.51* [0.29, 0.90] 0.48 [0.22, 1.05] 0.50 [0.22,1.15]

Note: Those who did not intend to be vaccinated were used as the reference category.

*p<0.05 **p <0.01 ***p <0.0001

¥ Model fit: Hosmer and Lemeshow Goodness-of-fit Test, p= 0.73; this model does not include overall attitude.

* Model fit: Hosmer and Lemeshow Goodness-of-fit Test, p= 0.75.
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Table 15: Univariate linear regression predicting overall attitude to HPV vaccination

Intend to be Do not Intend to be Total Non-
Variable Vaccinated Vaccinated VaccinatedStudy
Population
Adjusted F- Adjusted F- Adjusted F-
R? statistic R? statistic R? statistic
p-value p-value p-value
Cost (barrier) 0.06 0.01* 0.06 0.008 0.09 <0.0001
Don’t know enough about 0.06 0.009 0.01 0.12 0.04 0.003
the vaccine
Doctor recommendation 0.005 0.24 0.12 0.0002 0.14 <0.0001
Friends got it/were going to 0.01 0.154 0.14 <0.0001 0.14 <0.0001
get the vaccine
Susceptibility to HPV 0.001 0.70 0.05 0.013 0.02 0.04
Parent recommendation 0.005 0.83 0.15 <0.0001 0.08 <0.0001
Protect me from developing 0.04 0.04 0.26 <0.0001 0.24 <0.0001
cervical cancer
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The final multivariate logistic regression model included the aforementioned variables.
Significant predictors of being vaccinated (versus intend to be vaccinated) in the final model
included having a more positive attitude toward receiving the vaccine and being influenced by a
positive parental recommendation. Women who intended to be vaccinated at some point in the
future reported being motivated by lower vaccine cost and were more influenced by perceptions
of HPV susceptibility than the women who were already vaccinated. Comparatively, the
multivariate model which did not include overall attitude had the same significant variables, but
the model fit without overall attitude was improved.

Table 17 illustrates the linear relationship each of the above variables has with the overall
attitude toward HPV vaccination. None of these beliefs significantly accounted for the variance
in overall attitude toward HPV vaccination in the vaccinated group. However, in the overall
vaccinated and intend to be vaccinated study population, only protection against developing
cervical cancer significantly predicted overall attitude.

The linear regression results indicate that overall attitude is partially predicted by the
majority of the variables included in the multivariate logistic models for the non-vaccinated
study population. For the vaccinated and intend to be vaccinate sub-population, however, only
the possibility of the vaccine protecting against the development of cervical cancer significantly
accounted for a minor portion of the variance in overall attitude. These models indicate that these
beliefs alone do not entirely predict attitudes toward behaviour. Thus, overall attitude to the
behaviour does in fact mediate the association between beliefs and intention. Attitude is required
as an intermediate variable in the theoretical causal pathway between belief and intention, as

described by the ToPB.
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Table 16: Comparison of respondents who are vaccinated and who intend to be vaccinated

Vaccinated (n=196)

Variable Intend to be Univariate Analysis Multivariate Analysis* | Multivariate Analysis®
vaccinated OR 959% ClI OR 95% ClI OR 95% ClI
(n=99)
Overall Attitude to HPV vaccination Referent 0.78* [0.62, 0.98] - - 0.72* [0.52, 0.99]
Cost (Motive) Referent 0.18*** [0.10,0.33] | 0.18*** | [0.09,0.38] | 0.16*** | [0.08,0.36]
Doctor recommendation Referent 0.51 [0.25,1.03] 0.88 [0.35, 2.22] 0.87 [0.34, 2.24]
Friends got it/were going to get the vaccine | Referent 0.45** [0.25,0.79] 0.59 [0.28, 1.23] 0.58 [0.27, 1.24]
Susceptibility to HPV Referent 0.31*** [ [0.18, 0.53] 0.31* [0.15,0.62] | 0.29* | [0.14,0.60]
Parent recommendation Referent 2.07** [1.14, 3.76] 2.78** [1.30, 5.92] 2.74%* [1.24,6.02]
Protect me from developing cervical cancer | Referent 0.51 [0.06, 4.62] 0.58 [0.04, 9.63] 0.50 [0.03, 7.37]
Age Referent 0.81** [0.70, 0.94] 0.84 [0.69, 1.02] 0.84 [0.68, 1.03]
Ethnicity (White or not white) Referent 3.61*** [2.12,6.13] 5.24*** [2.5,10.72] | 6.06*** | [2.89, 12.73]

Note: Those who did not intend to be vaccinated were used as the reference category

* <0.05 ** p <0.01 ***p <0.0001

¥Model fit: Hosmer and Lemeshow Goodness-of-fit Test, p= 0.27; this model does not include overall attitude.
£ Model fit: Hosmer and Lemeshow Goodness-of-fit Test, p= 0.02 (If age and ethnicity are excluded, Hosmer and Lemeshow Goodness-of-fit

Test, p=0.44)
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Table 17: Univariate linear regression predicting overall attitude to HPV vaccination

Vaccinated Intend to be Vaccinated and
Variable Vaccinated Intend to be
Vaccinated Study
Population
Adjusted F- Adjusted | F-statistic | Adjusted F-
R? statistic R® p-value R? statistic
p-value p-value
Cost (Motive) 0.0002 0.84 0.12 0.0007 0.002 0.21
Doctor recommendation 0.005 0.35 0.005 0.24 0.002 0.23
Friends got it/were going to 0.0005 0.76 0.01 0.154 0.003 0.39
get the vaccine
Susceptibility to HPV 0.0003 0.83 0.001 0.70 0.0001 0.54
Parent recommendation 0.001 0.28 0.005 0.83 0.0003 0.33
Protect me from developing 0.02 0.05 0.04 0.04 0.03 0.005
cervical cancer

3.7 Influence of HPV Vaccination on Future Cervical Cancer Screening Decisions

Most of the women in this study had favourable attitudes to future cervical cancer
screening or Pap smears. The majority of the women in the vaccinated cohort (82.47%) intended
to get cervical cancer screening in the future, while 69.27% of the non-vaccinated group intended
to be screened in the future for cervical abnormalities. Almost 12% and 17% of the vaccinated
and non-vaccinated cohorts, respectively, indicated that HPV vaccination had or would affect
their decision about cervical cancer screening. Of the women who indicated that HPV
vaccination would change their attitudes towards cervical cancer screening, 50% of the
vaccinated group and 55% of the non-vaccinated group would be more prone to go through
screening if they were vaccinated. Of the entire study sample, 4.3% of the vaccinated sample and
nearly a tenth (9.84%) of the non-vaccinated group specified that they would be less likely to get

Pap smears, if they were vaccinated against HPV.
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3.8 The Effect of HPV Vaccination on Safe Sex Practices

A series of 5 statements regarding the effect of HPV vaccination on safe sex practices,

such as condom use and unprotected sex (adapted from Mullins et al (68)), were asked of both

groups in the study. While the vast majority of the study population disagreed with the idea of

HPV vaccination negatively impacting safe sex practices, a minority of the group agreed that

condom use is less necessary following HPV vaccination. Although this was the case, few

women in the study would be less worried about having unprotected sex if they were vaccinated

against HPV (Table 18).

Table 18: Effect of vaccination of future safe sex practices

Concept Vaccinated group Non-vaccinated group | p-value
N (%) N (%)

Condom use is less necessary
Agree 14 7.14 18 8.78
Neutral 13 6.63 7 341 0.53
Disagree 160 81.63 167 81.46

Missing 9 4.59 13 6.34

It is just as important to have as few sex partners as possible
Agree 131 66.85 151 73.66
Neutral 28 14.29 26 12.68 0.027
Disagree 28 14.29 15 7.32

Missing 9 4.59 13 6.34

It is not as important to talk to my partners about safe sex
Agree 13 6.63 20 9.76
Neutral 3 1.53 9 4.39 0.19
Disagree 168 85.71 162 79.02

Missing 12 6.12 14 6.83

It is still as important to use a condom everytime | have sex
Agree 153 78.06 156 76.10
Neutral 22 11.22 18 8.78 0.45
Disagree 11 5.6 18 8.78

Missing 10 5.10 13 6.34

I am less worried about having unprotected sex
Agree 8 4.08 16 7.80
Neutral 16 8.16 20 9.76 0.06
Disagree 163 83.16 156 76.10

Missing 9 4.59 13 6.34

3.9 Knowledge and Effect of that Knowledge

The knowledge section of the survey included 16 true or false statements, the results of

which are shown in Table 19. The population in this study had a high knowledge of HPV
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vaccination and cervical cancer screening. There were certain items that both groups were

uncertain of, primarily with regards to how severe and widespread the virus itself can be.

Table 19: Knowledge by vaccine status

Statement Answer | N correct Vaccinated | N correct not vaccinated | p-value
N (%) N (%)

HPV is primarily sexually True 174 92.55 167 87.89 0.128

transmitted

HPV is the most common STI True 84 44.68 84 44.68 1.00

(sexually transmitted infection)

HPV only affects women False 151 80.75 148 77.49 0.437

Most people infected with HPV do True 172 91.98 173 90.58 0.630

not show any signs or symptoms of

infections

HPV vaccination is only effective False 173 92.02 173 90.58 0.620

if you are not sexually active

The highest rate of HPV infection True 148 79.57 141 74.21 0.219

is in adults <25 years of age

HPV infection can lead to cervical True 187 99.47 190 99.48 0.991

cancer

3 HPV vaccine doses are required True 177 94.15 147 76.96 <0.001

to have the fullest protection

At least 1 in 2 women is diagnosed True 92 50.27 95 50.00 0.958

with HPV in her lifetime

HPV vaccination protects you from False 148 79.57 158 82.72 0.435

all HPV-related infections

The most common sign of HPV True 134 71.66 146 76.44 0.290

infection is genital warts

HPV vaccination is only effective False 114 61.29 113 59.47 0.720

for women

HPV infection has been associated True 147 78.61 147 77.37 0.772

with several types of cancer

There are 2 HPV strains that True 163 88.11 169 88.95 0.799

account for 70% of cervical

cancers

HPV is the only established cause True 31 16.76 31 16.40 0.920

of cervical cancer

Pap tests are unnecessary if women False 184 98.40 184 93.43 0.213

are vaccinated against HPV

The only significant difference between the 2 groups with regards to knowledge as a

construct concerned the number of vaccine doses required to have the best protection against

HPV.
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3.10 Focus Group for Students

This focus group included six female university students and lasted two hours. The
question route used for this discussion group can be found in Appendix C. The women who took
part in this group were quite diverse, including women from different faculties (Science, Arts
and Social Science) and a variety of cultural backgrounds. This sample of students included a
mixture of women who were or were not vaccinated against HPV and one woman who had
previously been diagnosed with cervical cancer. The women had different perspectives toward
the topic, both positive and negative. Negative aspects included the idea that the pharmaceutical
companies have too much say on who the vaccine should be marketed for and misinformation
about the vaccine itself.

The discussion about HPV vaccination repeatedly returned to the ideas of information,
education and cost. The focus group participants agreed that the main differences between the
women who received the vaccine and those who did not, were information about the virus and
the vaccine, as well as socioeconomic status. These participants felt that information about HPV
was not readily available to them and that people in general do not realize how prevalent and
severe the viral infection can be. Socioeconomic status was given particular importance, since
many health insurance companies do not pay for the vaccine and many students do not have the
capacity to pay for the entire vaccine series in the span of six months.

Although women in both the vaccinated and unvaccinated groups had similar views about
the efficacy of the vaccine, the focus group participants discussed a number of factors that could
prevent the women in the latter group from receiving the vaccine. Education, misinformation
convenience, time and cost were aspects that were repeatedly discussed. The group considered

the fact that their own different educations contributed to their difference of opinions on the topic
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of HPV vaccination, as certain university programs do not provide education about health. Time
and convenience, particularly for university students, was considered a major concern since,

even though some women want to get the vaccine, they may not have the time or may not be able
to make the time for it. Cost was, again, a major barrier that was brought up by the focus group.
One point brought up on this subject was the idea that women will not go out of their way to seek
out the vaccine if it is not covered by all health insurance plans. A fear of side effects was
another obstacle that was mentioned and agreed upon by most of the group, along with the
perceived effectiveness of the vaccine. These two ideas focus again on the importance of
education and the dissemination of correct information.

Another barrier that some of the women in the focus group had faced was that their
doctor had specifically told them not to get the vaccine, soon after the vaccine was first available.
This may have been the opinion of some doctors and members of the health community at the
time because they may not have had all the information about the vaccine. However, it’s possible
that women who were told this will not be interested in the vaccine series anymore, if they are
under the impression that the vaccine is not suitable for them.

“I know when I approached my doctor about it, I was told
that no, they wouldn’t give it to me, if I had slept with anyone
or if I had been sexually active.[...] I remember being- | felt
bad for myself that my doctor told me no, we don’t recommend
it for you, just because | had been sexually active. And it makes
you feel bad as a girl, about yourself.”

The group discussed which, if any, of the barriers could be eliminated or minimized. The
group was unanimous about the idea that cost could be the easiest barrier to be broken down. The

barrier could be reduced by complete or even partial subsidy of the vaccine series through health
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insurance plans, particularly the one offered by the university. Removing the obstacle of cost
could be one way to make the vaccine more accessible to a large proportion of women.

The major influences for HPV vaccination in women aged 18 to 25 were different for the
members of the group. While some women discussed the weight of community health centers
and health care practitioners in making the decision, others maintained that peer influence for
women in this age group was probably the strongest motivating factor. The idea of sexual
activity was also raised, with people in monogamous relationships being less likely to think
about the vaccine compared to a person who has multiple partners. The participants of this group
did not consider the idea of parental recommendation as a strong influence for university women,
since they may be less knowledgeable about the vaccine and will generally have less of an input
on the health related issues of their daughters compared with parents of younger girls.

The discussion about who should be vaccinated raised different opinions. While all the
respondents agreed that both boys and girls should be vaccinated, there was less consensus as to
the age at which they should be vaccinated. Ultimately, the debate focused on the point of who
the target is for the vaccine. When considering the vaccine purely as prevention before the onset
of sexual activity for everyone, a younger age is preferable. If, however, the objective is for the
individual to make the decision for themselves, the end of high school was suggested as a
suitable age, as the recipients of the vaccine would be older and able to seek out the information
for themselves.

Akin to the main study, the women in the focus group agreed that HPV vaccination in
general would not change a woman’s views on safe sex practices, though a small minority of
people may think it is safe for them to have unprotected sex after getting the vaccine. Part of this

can be attributed to the misinformation in circulation about HPV and what such an infection can
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cause. The main result of this part of the discussion was that better or increased sexual health
education is needed, so that people are aware that there are different STIs which can cause very
different health outcomes.

Many of the women in the focus group agreed that HPV vaccination would likely not
affect the decisions of the majority of women towards cervical cancer screening. One approach
to ensure that women continue to be screened following vaccination is continued education about
the benefit of screening and why it continues to be important, even after HPV vaccination.
Suggestions from the group for ensuring that women continued to be screened include
information in the university health centre about the services available through the university, as
well as the Canadian guidelines for such screening.

The topic of immigrants and HPV vaccination was discussed at length in the focus group.
The results of this discussion involved offering information about a variety of health topic to
newcomers to the country, as health is not at the forefront of people’s minds when they move to
a new country. For university students in particular, the group thought it would be helpful to
provide a package about the university, including an information sheet on health topics. As
cervical cancer rates are the highest in developing countries, it would be important to include this
information, particularly as different countries have different views on HPV vaccination. It
would, however, be important to be aware of the fact that religion and culture could play a
sizeable role in the decision making process for certain groups of people. Peer education was

suggested as a means of increasing vaccine acceptability.

3.11 Focus Group for Immigrant Women

This focus group included four women not born in Canada and lasted an hour and three-

quarters. Two of the women had moved to Canada in high school, while two others had very
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recently arrived. This group included women from Romania, the United States, Algeria and the
United Arab Emirates. The question route used for this focus group can be found in Appendix C.
Saturation within this group was reached as well, since no novel applicable information was
discussed about the categories, after sufficient discussion. Although only one of the women had
been vaccinated against HPV, all of the women were aware of and had favorable attitudes
towards the vaccine. The primary association the women in this group had with HPV vaccination
was cancer prevention.

AKkin to the focus group for students, the women in this focus group considered several
possibilities for the non-vaccination of approximately half the study population. The women in
this discussion group reasoned that the differences between the vaccinated and unvaccinated
cohorts could include a better knowledge of the vaccine, parental attitude to the vaccine and
vaccine sentiment in general. This group of women, unlike the other focus group, placed more
emphasis on parental attitudes and cultural influence on vaccine receipt. The group considered
that women who were not vaccinated might be the result of a conflict with personal or cultural
beliefs, as well as a lack of awareness about the vaccine’s benefits. The perception of
susceptibility to HPV was also proposed and it was suggested that women in the non-vaccinated
group could consider themselves as not susceptible to this STI, for a variety of reasons, including
being in a monogamous relationship.

The main barriers to vaccination discussed for women in general were very similar to
those raised in the previous focus group. These obstacles included cost, perceived risk of
infection, fear of side effects and lack of awareness of both the severity of the virus and the

potential benefits of the vaccine. One point that was raised was the idea that some of the women
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were not refusing the vaccine per se, but rather assuming that the vaccine was not particularly
useful for them.

With regards to the question of barriers specific to newcomers to Canada, the responses
varied. The consensus of the group was that barriers would be different depending on the country
of origin of the woman entering the country. While the HPV vaccines are publicly funded in
certain countries, in others, the vaccine is not and there is less or almost no knowledge of either
the virus or the vaccine. Thus, a newcomer who has never heard about the vaccine would likely
be less receptive to the immunization. For other groups of people, cultural beliefs may be very
influential in the decision to receive the vaccine or not, as talking about sexual health can be
taboo in some cultures. Another barrier which is less problematic for Canadian-born people is
language, as not all newcomers are fluent enough in either English or French to understand
available information, which in itself may not be easily accessible by new immigrants, as a lot of
the information is online and not in paper format. As this is the case, some newcomers do not
even know where they can go to access health care facilities, which was the case for two of the
women in the focus group, who had recently immigrated to Canada. These women were not
given any particular information about accessing health facilities or contacting physicians, other
than conducting their own internet search. A final barrier that is more specific to new immigrants
is the reality of their having more pressing issues to consider than HPV vaccination, such as
housing and employment, particularly since HPV infection is generally associated with being a
chronic problem that may not manifest for several years.

With respect to the controversy of the target population for the vaccine, the response was
unanimous. All the group members agreed that everyone should be vaccinated, with particular

emphasis on boys, who are both susceptible to HPV and major source of the viral propagation. It
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was also suggested that the vaccine should be publicly funded for a larger age range of people, so
that those who either missed the vaccine or were too old to receive the free vaccine when it was
first introduced, could now receive it. The focus group was also in agreement that both sexually
active and non-sexually active women should be offered the vaccine. They thought that the
earlier the vaccine is offered, however, the better it would be at capturing the largest group of
women prior to sexual debut, when the vaccine would be most effective. The women in this
group did not think the idea that early vaccination promotes earlier onset of sexual activity held
any credence, primarily if the vaccine is marketed as a preventative measure against cervical
cancer.

For immigrants, the group felt it would be important to ensure they were aware of the
facts surrounding HPV infection and cervical cancer rates for developing countries. While the
group did not think that certain ethnicities should be targeted, they did think extra resources
should be invested for some groups that might be more susceptible, by translating materials into
the languages common to that group, for example. It was suggested that information about HPV
vaccinations and cervical cancer screening be made available for all new immigrants, as health is
a universal concern for people, although it may not be the first thing that they think about when
they arrive in Canada.

Similar to the women in the first focus group and the main study, the group did not think
that HPV vaccination would change women’s ideas of safe sex practices. The main reason for
this that was discussed was that a person is not primarily concerned with the transmission of
HPV, but rather with other STIs that are perceived as more harmful, such as HIV and hepatitis.

For the women who indicated that HPV vaccination would make them less likely to practice safe
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sex, the group thought that this could be the result of misinformation about the vaccine and
people thought that the vaccine was more broadly effective against other STIs in general.

One concern that was raised during the discussion was that new female immigrants were
potentially unaware of the Canadian guidelines for cervical cancer screening or even what
cervical cancer screening entailed. This can be problematic, as a proportion of people do not
have a family physician and only go see a doctor at a walk-in clinic or the emergency room if
there is a specific problem. If this is the case, these women may not be screened for cervical
abnormalities, unless a physician at an urgent care or walk-in clinic specifically asks if the
woman had been recently screened. With regards to the idea that HPV vaccination may change
women’s ideas about cervical cancer screening, the group thought this would be very minimal
and analogous to the idea that the vaccination may change women’s views to safe sex practices.
The idea was raised, however, that the vaccination could give women a potentially false sense of
security and women may be less concerned about missing a screening, as they feel more
protected.

Overall, the group felt that information was the most powerful way to increase HPV
vaccination in immigrant women. Systematic problems that were raised during this discussion
group included that health information was not readily available to new immigrants, as well as

people not knowing where to find health care services.
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CHAPTER 4
DISCUSSION

4.1 Overview of Study Results

The prevalence of HPV vaccination in this study of undergraduate university women was
48.88%. Of the 196 vaccinated women in this study, 60% had already received all three doses of
the vaccine, however almost 75% indicated that they had completed the vaccine series. The
overall attitudes of both the vaccinated and non-vaccinated groups were positive towards the
HPV vaccine and they generally perceived that the vaccine is efficacious in reducing the risk of
genital warts and cervical cancer, though the vaccinated group’s attitudes and beliefs were
slightly more positive. The biggest barriers to HPV vaccination found in this study revolved
around the issue of lack of knowledge about the vaccine and its potential side effects. Cost was
an additional important barrier raised by the survey and the expense associated with the vaccine

was a primary concern among all women in the two focus groups.

4.2 Prevalence of HPV Vaccination

Women 19 years of age or younger in this cohort were significantly more likely to be
vaccinated against HPV than older women. This was expected in view of the timing of the
introduction of the school based HPV immunization program in 2007. The initial uptake of the
vaccine in Ontario schools was fairly low compared to other studies which indicated a larger
discrepancy in the vaccination rates between 18 year old females compared to 19 to 26 year olds
(74). While it is probable that the proportion of women vaccinated against HPV will increase
slightly over the next few years, as schools continue to vaccinate girls and the vaccine becomes
more accepted, the proportion of vaccinated women in this age group is probably slightly lower

than the proportion found by this study, as it focused on university women rather than the
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general population. Although the prevalence of HPV vaccination in this thesis was higher than
anticipated, it is still lower than the 80% required to achieve herd immunity.

The prevalence of vaccination in this study is comparable to other studies done in similar
populations (56, 66). For instance, a study conducted in New York had a prevalence of vaccine
series initiation of 56% (56), while a study at a Midwestern university in the United States
reported a vaccine series initiation prevalence of 49% (75). Internationally, a study completed in
Marseilles high school and university students reported a prevalence of 35.4% (76). Vaccination
series completion rates and overall prevalence were assessed by some of these studies. The study
in New York had a vaccine series completion prevalence of 44%, which was nearly 80% of those
who had received the first vaccine (56), while the Midwestern university study had
approximately 70% of its vaccine initiators complete the series, resulting in a complete HPV
vaccination series prevalence of 34% (75). Nearly three-quarters of the vaccine initiators in
Marseilles completed the vaccine series (76), while a study conducted in Malaysia reported a
vaccination rate of 51.5% (77). A study recently conducted at McGill University, however,
indicated an HPV vaccination prevalence of only 27.3% (66).

The difference in prevalence and completion rates could be the result of differences in
HPV vaccine policies in different provinces of Canada, or the country as a whole compared to
others. Across Canada alone, HPV vaccine programs vary from initiation in the fourth grade to
initiation in grade 8. In other countries, the vaccine may be offered through a school or health
centre based program, but is not always fully or even partially subsidized by the government
(78). Furthermore, catch-up vaccination programs have been organized by individual provinces
and countries, primarily based on cost effectiveness. As such, catch-up programs vary greatly by

province and country and can contribute to large differences in vaccination uptake rates. These
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differences may also be because the populations sampled in each study were different. Most of
the above studies which involved university students were based on sampling strategies in which
only classes from one department were included in the study, whereas the present study included
women from a variety of educational programs.

Unlike other studies that were conducted on this topic, this study not only assessed how
many doses of the vaccine series the respondents had, but also explored the intentions of partially
vaccinated women to complete the vaccine series.

The proportion of women who indicated that they were going to take longer than
guidelines suggest to complete the vaccine program was fairly low (8.25%). People who delay
completion can forget to finish the vaccine series, regardless of their initial intention. Stopping
the vaccine series after one or even two doses can also make it more difficult for people to return
and complete it, as there is the misunderstanding that they may have to restart the whole vaccine
process. This last sentiment was initially raised in the questionnaire and further discussed in the
focus groups. Individuals who do not complete the vaccine series in turn are not fully protected
against the strains of virus in the vaccine.

There may be a variety of reasons why women do not complete the vaccine series within
the recommended 6 month period, some of which were raised in the focus group. These reasons
include forgetfulness and inconvenience, as each of the three doses require separate visits to the
doctor, if not the pharmacy as well, to pick up the prescription. A third possibility is that people
in this age group may not have enough money to pay for all three doses. As asked by one woman
in one of the cognitive interviews “How many university students have several hundred dollars
lying around?” a thought that was echoed by the women in both the focus groups and reflected

by the survey results. Lastly, as this study concerned students in university, there is the potential
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for people to move away from their home to continue their schooling. In the process, many
students may choose not to change their family physician to one in their new city, province or
country. Subsequently, these women would only be able to schedule appointments with their
respective physicians when they returned home, which would not necessarily coincide with the
recommended vaccination schedule. For other women who change provinces, it may be difficult
to complete the vaccine series, particularly if it is part of a catch up program which can vary by
province. However, a randomized control trial of undergraduate women from a Pittsburgh
university was conducted to assess the noninferiority of an alternate vaccine administration
schedule of the quadrivalent HPV vaccine (79), which could address the issue of women not
completing the series within the recommended timeline. This study demonstrated that
administration of the vaccine at months 0, 2 and 12 was non inferior to vaccine delivery at 0, 2
and 6 months. These results indicate that women who delay completing the last dose of the
vaccine by up to 6 months will have an immune response comparable to those who received the
third dose at the 6 month mark.

This study reveals that a sizeable proportion of women who have not yet been vaccinated
would be interested in receiving the vaccine at some point, which is comparable to other studies
(66, 80). Although 99 women in the non-vaccinated cohort specified that they planned on being
vaccinated against HPV at some point, only a third of them indicated that they intended to be
vaccinated within the next 12 months. The reasons for delaying the initiation of the vaccine
process could be similar to those women who will take a longer time than scheduled to complete
the vaccine series. These include, but are not limited to, time and convenience, cost, not having a
physician and misinformation about when the vaccine series should be initiated. The idea of time

and convenience, though not specifically asked in our questionnaire, has been assessed in other
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studies and was discussed by both focus groups. A study conducted in New Jersey found that,
even under conditions where young women were offered a free voucher for the whole vaccine
series, after completing a questionnaire, uptake of the vaccine was low in a population of women
aged 18-24. This study found that women who pre-specified that they would make the time to
receive the second and third doses of the vaccine were much more likely to complete the vaccine

series (81).

4.3 Characteristics Associated with HPV Vaccination

This study identified several characteristics, both demographic and related to sexual
health, that were associated with receipt of the HPV vaccine. The significant c