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Abstract

The purpose of the present thesis was to examine psychosocial and
behavioural factors associated with the decision-making process involved in
uptake of the human papillomavirus (HPV) vaccine. In Canada, the HPV vaccine
has been approved for women and men aged 9 to 26. Using the health belief
model as a primary theoretical framework, the present dissertation examined
knowledge, attitudes, and beliefs of young adults making a vaccination decision
for themselves and of parents making a vaccination decision for their daughters.

Study 1 consisted of a cross-sectional survey exploring correlates of HPV
vaccination among female university students who did not intend to receive,
intended to receive, or had received the vaccine. The study results showed that
social influences were important and unique factors related to young women’s
vaccination uptake.

Study 2 examined male university students’ knowledge and future
vaccination intentions. The study differentiated between objective HPV
knowledge, objective HPV vaccine knowledge, and perceived knowledge. The
study results indicated that perceived knowledge and objective HPV vaccine
knowledge were associated with vaccination intentions. Further, perceived
knowledge was associated with young men’s vaccination intentions even when
accounting for objective HPV and HPV vaccine knowledge.

Study 3 used a randomized controlled design to compare two types of
educational interventions (written and video) designed to increase knowledge and
acceptability of the HPV vaccine in both male and female university students. The

study results showed that both the written and video interventions were effective
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in improving knowledge and vaccination intentions. However, no differences
were found between the two intervention modalities.

Finally, Study 4 identified key differences between parents who accepted
and parents who refused the HPV vaccine for their young daughters. The study
results indicate that perception of vaccine safety was the strongest factor
associated with parental vaccination acceptance.

Collectively, these four studies showed that HPV vaccination decision-
making is a complex process and that perception of vaccine safety as well as
social influences may be critical components of HPV vaccination decisions.
Future research should build on these results by developing and testing
comprehensive theories of vaccination decision making that include behavioural,

social, and cognitive factors.
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Résumé

Cette these a pour but d’examiner les facteurs psychosociaux et de
comportement, associés a la décision de recevoir ou non le vaccin contre les virus
du papillome humain (VPH). La vaccination VPH est approuvée au Canada pour
les femmes et les hommes de 9 a 26 ans. En utilisant le mod¢le de croyance de la
santé¢ comme cadre théorique premier, la thése étudie la connaissance, les
attitudes et les croyances des jeunes femmes et hommes dans leur décision quant
a la vaccination VPH, tant pour eux-mémes que pour les parents qui auront a
décider pour leurs filles.

L'é¢tude 1 met en évidence la corrélation de la vaccination VPH chez les
¢tudiantes universitaires qui n'avaient pas l'intention de se faire vacciner, qui
auraient eu l'intention de recevoir le vaccin, ou qui avaient été vaccinées. Les
résultats démontrent que les influences sociales sont des facteurs importants et
uniques influengant les jeunes femmes a recevoir le vaccin.

L'é¢tude 2 examine les connaissances et les intentions des étudiants
universitaires de recevoir éventuellement le vaccin. L’étude a démontré une
différence entre une connaissance objective du VPH, une connaissance objective
du vaccin VPH et une connaissance pergue. Les résultats de I'é¢tude indiquent
qu'une connaissance pergue et objective du vaccin était associée aux intentions de
recevoir le vaccin. De plus, la connaissance pergue était associée aux intentions
de vaccination des jeunes hommes en ayant comme objectif les connaissances du

VPH et de son vaccin.
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L'étude 3 a utilisé un modele de controle randomisé, afin de comparer
deux types d’interventions éducationnelles (a 1'écrit et par vidéo) afin
d’augmenter la connaissance et I’acceptabilité de la vaccination VPH, tant chez
les étudiantes que chez les étudiants a 'université. L'étude démontre que les deux
méthodes (I’écrit et le vidéo) ont été efficaces a promouvoir la connaissance et les
intentions de vaccination. Toutefois il n’y a aucune différence entre les deux
modes d’intervention.

Finalement, 1'é¢tude 4 a identifié les facteurs clés entre les parents qui ont
accepté, et ceux qui ont refusé le vaccin VPH pour leurs jeunes filles. Les
résultats de I'étude démontrent que la perception de la sécurité du vaccin était le
facteur le plus important, associ¢ a 'acceptation de la vaccination chez les parents.
Collectivement, ces quatre études ont démontré que la prise de décision
concernant la vaccination du VPH est un processus complexe, et que la perception
de la sécurité du vaccin, ainsi que les influences sociales, sont des composantes
critiques en ce qui concerne la prise de décision pour la vaccination VPH. Des
études ultérieures devraient se baser sur ces résultats, en développant et en
mesurant des théories compréhensives pour la prise de décision dans la

vaccination, tout en incluant les facteurs sociaux, cognitifs, et de comportement.
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GENERAL INTRODUCTION

History of vaccination: Who’s afraid of the shot?

Since the development of the first immunization in the beginning of the
nineteenth century, vaccines have taken their place among the most important
advances in the history of medicine by preventing many fatal diseases that were
previously thought to be unpreventable. Through mass inoculations, vaccines
have contributed to the virtual eradication of feared diseases as small-pox, and
polio. In the twenty-first century, new developments in vaccine research hold
promise for protecting against diseases such as AIDS or cancer. However, since
the beginning of vaccine development, public health programs have often
generated much fear and controversy. After more than two hundred years of
immense success, similar controversies and fears remain regarding new vaccines.

The present dissertation focuses on the psychosocial factors related to
acceptance of the recently developed human papillomavirus (HPV) vaccine, a
vaccine that, in the long run, could prevent several types of cancers and associated
diseases. In particular, two important populations are being explored: young
women and men making vaccination decisions for themselves and parents making
vaccination decisions for their daughters. Understanding factors that affect
decision making regarding the HPV vaccine is critical for overcoming barriers to

vaccination uptake and to ensure informed decision making.
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“Life is a sexually transmitted disease and the mortality rate is one hundred
percent.”
Ronald David Laing

The Human Papillomavirus

The human papillomavirus (HPV) is a communicable virus, with over 150
strains of which approximately 40 are known to be sexually-transmitted (National
Advisory Committee on Immunization, 2007). Most HPV infections clear
spontaneously through natural immune response or remain dormant without
causing any health problems (Tota, Chevarie-Davis, Richardson, deVries, &
Franco, 2011). However, some persistent strains of sexually transmitted HPV can
cause anal and genital warts; abnormal lesions of the cervix (dysplasias); cervical,
penile, or anal cancers; and cancers of the head and neck (Chaturvedi, 2010;
Moscicki, 2011; Shuman & Wolf, 2010).

Sexual intercourse is the most common way that the virus is transmitted.
However, HPV can also be spread through skin-to-skin contact with a person who
is infected with the virus during a sexual encounter without penetration. Because
HPV infections are frequently asymptomatic, it is possible to spread the virus
unknowingly. Furthermore, HPV can be transmitted from a mother to her child
during delivery (Castellsague et al., 2009).

HPYV is the most common sexually transmitted infection (STI) worldwide
with highest infection rates in women under 25 years old (Baseman & Koutsky,
2005). Because in most cases individuals infected do not present any symptoms,

the HPV has been referred to as “the silent epidemic” (Krishnan, 2008). It is
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estimated that more than 70 percent of sexually active Canadian men and women
will have a sexually transmitted HPV infection at some point in their lives
(Baseman & Koutsky, 2005). Currently, approximately 10% to 30% of sexually
active Canadian adults are infected with HPV (Society of Obstetricians and
Gynaecologists of Canada, 2011b).

HPYV can be detected using HPV DNA testing prior to the development of
pre-cancerous lesions or genital warts. HPV testing is more sensitive (but less
specific) than regular cytology screening (Ronco et al., 2010). However, the test is
relatively new and not readily available for females in North America. Testing
guidelines and accessibility vary in different parts of Canada, and HPV testing is
not recommended as part of a women’s routine screening or for women aged
under 30 (Society of Obstetricians and Gynaecologists of Canada, 2011a). If they
wish and can afford it, in some parts of Canada, females can pay privately for the
test. Private testing costs approximately $100. Currently, there is no approved
HPYV test available for men in Canada (Society of Obstetricians and
Gynaecologists of Canada, 2011a), however it will likely exist in the near future
(Marhefka et al., 2012)

Once a person is infected with HPV there is no cure, but as previously
mentioned, in most cases the immune system clears the virus or the virus remains
dormant without causing any symptoms. Even in cases when HPV does not cause
life-threatening diseases, a patient infected with the virus may face significant
emotional, physical, and social consequences. Conditions such as genital or anal
warts, as well as cervical pre-cancerous lesions usually involve uncomfortable or

painful treatments and negative emotional consequences such as shame, guilt, and
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anxiety. Furthermore, receiving a diagnosis of HPV can generate psychological
distress (Anhang, Goodman, & Goldie, 2004). Patients are required to make
choices about communicating the diagnosis to their sexual partners and
potentially having to change their sexual habits. Patients may also experience
distress regarding the uncertainty about the long-term consequences of the virus

(Anhang et al., 2004).

HPYV and cervical cancer

Cervical cancer is the third most common cancer among woman
worldwide with an estimated 530,000 cases and 275,000 disease-related deaths in
2008 (Arbyn et al., 2011). In Canada, cervical cancer is the thirteenth most
common cancer, about 1300 women are diagnosed annually and approximately
350 women die from the disease (Canadian Cancer Society, 2011). Cervical
cancer precursors are currently detected using Papanicolaou (Pap) test. Pap test
has been successful in decreasing cervical cancer rates, in particular, in developed
countries where resources are available (Arbyn et al., 2011).

In 1976, Harald zur Hausen, a German virologist, hypothesized that HPV
played an important role in the cause of cervical cancer. After eight years of
research, HPV types 16 and 18 were identified as primary precursors of cervical
cancer (Zur Hausen, 1977). This discovery lead to the development of HPV

vaccines, that protect against two oncogenic types of HPV.
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The HPV vaccine: A breakthrough in cancer prevention

“A good doctor treats disease.
A better doctor detects it.

The best doctor prevents it in the first place.’

Anonymous

The development of HPV vaccines has been the biggest breakthrough in
primary prevention of cervical cancer. Although these vaccines are not the first to
protect against cancer (cf. protective effects of Hepatitis B vaccine against liver
cancer), it has received a lot of media attention, in particular for its protection
against a virus that is exclusively sexually transmitted. These vaccines were also
marketed as a “cancer protection vaccine” which increased media attention.

In Canada, the first prophylactic vaccine against HPV, Gardasil, was
approved in 2006 and a second vaccine, Cervarix, was approved in 2010 (Health
Canada, 2010b). Both vaccines provide protection against HPV strains 16 and 18,
two high-risk types of HPV responsible for approximately 70 percent of cervical
cancer. In addition, Gardasil provides protection against HPV strains 6 and 11,
two low-risk types responsible for 90 percent of genital and anal warts. Gardasil is
approved for females and males aged 9 to 26, and Cervarix, is approved for
females aged 10 to 25.

The Canadian National Advisory Committee on Immunization (NACI)
and The Canadian Immunization Committee (CIC) recommend the HPV vaccine

to be administered to females between 9 and 13 years of age, prior to onset of
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sexual activity for most females (Canadian Immunization Committee, 2007;
National Advisory Committee on Immunization, 2012). Notably, older women
may still benefit from the vaccine as long as they have not been previously
infected with the vaccine’s targeted HPV strains. Due to a lack of data, the HPV
vaccine is not recommended during pregnancy or for females or males under 9
years of age.

The HPV vaccine was declared safe by the Public Health Agency of
Canada (National Advisory Committee on Immunization, 2007, 2012). Vaccines
are approved in Canada after strict evaluations of clinical trials. Reports from
these trials state that the only side effects found to be linked to the HPV vaccine
were temporary soreness at the injection site, fever, and headache. The vaccine
contains no virus, and it is, thus, non-infectious. Also, both Gardasil and Cervarix
are free of any preservatives or antibiotics (e.g. thimerosal or mercury; Dawar,
Deeks, & Dobson, 2007). Cervarix contains a special new type of adjuvant that
has been demonstrated to be safe (Garson, Chomez, & Van Mechelen, 2007).

In 2006, the Canadian government provided $300 million to the provinces
and territories over three years to establish their own HPV immunization
programs (Cancer Advocacy Coalition of Canada, 2008). Several universal
vaccination programs that target pre-adolescent girls were implemented in
Canada. In provinces like Ontario, uptake of the vaccine has been as low as 50%
in some areas for the first year (Smith et al., 2011). Notably, the currently
available HPV vaccines do not protect against all cancer-causing types of HPV.
Thus, all women, including those who have been immunized, should continue to

undergo regular cervical cancer screening (i.e., Pap tests; Health Canada, 2010a).
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HPYV and Sex

Because HPV is sexually transmitted, the only way to guarantee 100
percent prevention of HPV is not to engage in sexual activity or to limit sexual
contact to partners who have not previously engaged in sexual activity. But even
if a women or a man is sexually abstinent until marriage, it is still possible to
contract the infection from an infected spouse. Condoms do not completely
protect against HPV because HPV can infect genital areas that a condom does not
cover (Manhart & Koutsky, 2002). However, they are still recommended to
reduce the chances of transmission and to provide protection against other STIs.

Other HPV primary prevention strategies have focused on reducing the
chances of contracting the virus by suggesting delaying the age of sexual activity,
reducing the number of sexual partners, and maintaining monogamous
relationships. Sexual abstinence is promoted by several religious and political
groups. Education is a key component of disease prevention, and the Canadian
government and professional institutions support and foster sexual health
education programs including education on HPV and the HPV vaccine (Public

Health Agency of Canada, 2010).
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The HPV Vaccine Controversy: Sex, Money, and Politics

“Sex education may be a good idea in the schools, but I don't believe the kids

should be given homework”

Bill Cosby

“Our girls are not guinea pigs” was the provocative title of an article
published on August 27" of 2007, in Maclean’s, a popular English Canadian
magazine (Gulli, 2007). Referring to HPV vaccination programs in Canada, the
article questioned: “Is an upcoming mass inoculation of a generation unnecessary
and potentially dangerous?” (Gulli, 2007). The HPV vaccine aroused a heated
controversy among various sectors (e.g. religious, political, anti-vaccination
groups, and a small part of the scientific community).

One of the primary concerns for the newly developed HPV vaccine was
related to its safety. Although several clinical trials demonstrate that the HPV
vaccine is safe and on par with standards of most national and international health
organizations, many individuals continue to be afraid of the possible future
consequences of the vaccine. Some of these fears were based on people’s
memories of previously approved drugs (e.g.Vioxx) that were after taken off the
market. In addition, unfounded early studies which related the vaccine to a high
incidence of autism (The Editors of The Lancet, 2010; Wakefield et al., 1998)
later followed by several lawsuits still cause some fear of new childhood vaccines

among some parents (Poland & Jacobson, 2001).
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Published articles questioned many uncertainties related to the HPV
vaccine (Lippman, 2008; Lippman, Boscoe, & Scurfield, 2008; Lippman,
Melnychuk, Shimmin, & Boscoe, 2007). Lippman (2007) stated that there is not
enough evidence regarding the duration of protection for a given patient, whether
a booster shot would be necessary, or how the HPV vaccine would interact with
other immunizations. Also, the author pointed out questions regarding the conflict
of interests underlying the clinical trials (supported by the manufacturer) and the
high cost of the vaccine and impact on health care system. Finally, she discussed
“unintended negative consequences," including an increase in cervical cancer
rates due to false sense of security (leading young women to stop screening
themselves regularly for cervical cancer).

Although it is true that the overall duration of immunity provided by the
vaccine is not yet known, it is shown to last for at least 7 years (Villa, 2011).
More data will become available with follow up studies. Ongoing studies are
continually conducted to determine if further immunization is needed for
vaccinated women and men to have continued protection.

In addition, political issues also are related to the vaccine controversy.
Some groups are suspicious of the true intention of pharmaceutical companies
because of their perceived focus solely on commercial gain. In United States, the
governor of Texas in 2007, tried to mandate vaccination against HPV for
schoolgirls. However, because the pharmaceutical company who developed the
HPYV vaccine was a generous donor to the governor’s campaigns, some sections
of the population in Texas, reacted with mistrust and anger and mandatory

vaccination was not approved. Further, in this case, mandatory vaccination
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conflicts with people who believe that the government should not interfere with
private matters.

Research shows that despite lack of evidence, some parents fear about the
sexual consequences of the HPV vaccine for their daughters. These fears have
been particularly emphasized in the media. For example, some parents reported
being afraid that the vaccine will send the “wrong message” to their daughters (it
will endorse sexual activity at an early age) or promote sexual activity and even
promiscuity. Other reports suggest that parents think because their daughters are
not sexually active, their daughters are simply “too young” to be vaccinated, and
thus, prefer to delay vaccination. Finally some religious groups prefer to advocate
abstinence instead of vaccination.

Practical issues regarding the HPV vaccine also generated great
controversy. Because the vaccine is expensive (about 4503 for 3 shots) people
who are not covered by the provincially-funded program or private insurance
cannot have access to vaccination. Also, the vaccine requires 3 doses and in cases
of limited access to the medical system completion of the vaccination schedule
can sometimes be delayed. There has been some controversy regarding priorities
on publicly funded programs suggesting that government budget should be
allocated in secondary prevention (Pap test) and not in vaccination. Last, next-
generation vaccines are coming soon and some parents prefer to wait.

Finally, the HPV vaccine raises some social dilemmas. Vaccines only
work to eradicate diseases if most individuals receive the vaccine. Incidence of
cervical cancer has fallen dramatically in high resource countries, where routine

screening measures (Pap test) are widely available. However, cervical cancer
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remains a major public health concern in developing countries — where the HPV
vaccine would make its biggest impact.

Despite the controversy mainly presented by anti-vaccination groups or
isolated academics, the HPV vaccine has been welcomed by the scientific
community and governmental health agencies worldwide. Overall most parents
and young adults have a positive view of vaccines in general and the HPV vaccine
in particular. However due to the novelty of the vaccine, doubts about the vaccine,
knowledge, attitudes, and beliefs were identified as factors related to intentions

and uptake of the HPV vaccine.

“To V or not to V”’: Acceptability of the HPV vaccine

The conceptual model of parental decision-making (Sturm, Mays, &
Zimet, 2005) was used to guide the literature review. This model suggests that
decision-making regarding vaccination may be influenced by personal factors,
social-environmental factors, the family’s interface with the health care system,
institutional policies and interventions, and the physical environment (Sturm et
al., 2005). Personal factors refer to parents’ attitudes and beliefs about vaccination
and the vaccine-preventable disease; social-environmental factors consist of
cultural attitudes and beliefs about vaccination as well as the norms of parents’
social groups; the family’s interface with the health care system consists of the
attitudes and practices of health care providers and the accessibility of quality
health care to parents; institutional policies and interventions refer to the actions
of societal or professional groups regarding vaccines; and the physical

environment refers to the existing rates of the vaccine-preventable disease (Sturm
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et al., 2005). Personal and social-environmental factors as well as the family’s
interface with the health care were found to be explored by many of the studies in
the literature.

Personal factors

Attitudes and Beliefs about HPV and the HPV Vaccine:

The relation between perceived susceptibility (the subjective belief of
personal/daughter vulnerability to HPV), perceived severity of HPV, and HPV
vaccination intentions in parents and young adults appears to be inconsistent, with
a few studies finding a positive relationship (Allen et al., 2009; Brabin et al.,
2008; Jones & Cook, 2008; Ogilvie et al., 2010; Reiter, Brewer, Gottlieb, McRee,
& Smith, 2009) and others studies finding no relation (Allen et al., 2009; Kahn,
Rosenthal, Hamann, & Bernstein, 2003; Kahn et al., 2008). The majority of
studies find that the perception of greater vaccination benefits (e.g., prevention of
cervical cancer and/or HPV infection) and fewer barriers are related to intentions
to receive the HPV vaccine (Allen, et al., 2010; Allen et al., 2009; Di Giuseppe,
Abbate, Liguori, Albano, & Angelillo, 2008; Giede et al., 2010; Juraskova, Bari,
O'Brien, & McCaffery, 2011; Mays, Sturm, & Zimet, 2004; Reiter et al., 2009;
Waller, Marlow, & Wardle, 2006). STI stigma (Kahn et al., 2008), cost (Giede et
al., 2010; Kahn et al., 2008; Zimet, Weiss, Rosenthal, Good, & Vichnin, 2010),
fear of shots (Boehner, Howe, Bernstein, & Rosenthal, 2003), and adverse side
effects (Allen, et al., 2010; Allen, Coronado, et al., 2010; Allen et al., 2009; Kahn
et al., 2008; Kang & Moneyham, 2010; Sauvageau, Duval, Gilca, Lavoie, &
Ouakki, 2007) have been found to be factors related to less likelihood of

vaccination intentions. In particular, fear that HPV vaccine will have long term
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negative health consequences is usually reported as a critical barrier (Dempsey,
Zimet, Davis, & Koutsky, 2006; Humiston et al., 2009; Lenselink et al., 2008;
Woodhall et al., 2007). Finally, some studies report parents’ fears about
vaccination impact on children sexuality (Davis, Dickman, Ferris, & Dias, 2004;
Lenselink et al., 2008) (Ogilvie et al., 2007; Waller et al., 2006; Woodhall et al.,
2007).

Across studies, positive attitudes toward HPV vaccination are consistently
associated with HPV vaccination intentions (Allen et al., 2009; Kahn et al., 2008;
Kang & Moneyham, 2010). Further, positive attitudes about vaccines in general
have been shown to be related to HPV vaccine acceptability (Allen, et al., 2010;
Ogilvie et al., 2010;0gilvie et al., 2007). Subjective norms, the perception that
significant others (e.g. peers, parents) approve vaccination, are consistently
associated with HPV vaccination intentions in young adults (Allen et al., 2009; de
Visser, Waites, Parikh, & Lawrie, 2011; Kahn et al., 2008; Kang & Moneyham,
2010).

Knowledge:

Knowledge of HPV and the HPV vaccine has been associated with
vaccination acceptability in certain studies but not in others (Brewer & Fazekas,
2007). Given the relatively recent approval of the HPV vaccine, it is not
surprising that people’s knowledge is modest overall. The percentage of parents
who had heard about HPV and the HPV vaccine greatly varied across studies but
rose over time (Trim, Nagji, Elit, & Roy, 2012). However, it is not clear if greater
levels of knowledge relate to greater vaccine acceptability (Brewer & Fazekas,

2007). Several studies have found a positive association between HPV and HPV
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vaccine knowledge and vaccination acceptability of the HPV vaccine in parents
and young adults (Allen, et al., 2010; Guerry et al., 2011; Hughes et al., 2009;
Ogilvie et al., 2007; Woodhall et al., 2007) while others have not (Dempsey et al.,
2006; Gerend, Weibley, & Bland, 2009; Lenselink et al., 2008). Overall parents
report a desire for more information about HPV and the HPV vaccine (Lenselink
et al., 2008; Waller et al., 2006). While it is intuitive that increasing knowledge
regarding HPV and the HPV vaccine would be important in educating the public
and, thus, increasing health awareness and acceptability of the vaccine, it may be
the case that the increase in knowledge exerts its effect in the form of mediating
the influence of individuals’ perceptions of the severity, benefits, and barriers of
the vaccine as opposed to directly influencing acceptability.

A fairly recent factor explored as a correlate of vaccination intentions and
uptake is anticipated regret. Previous researchers have hypothesized that when
people make decisions, they take into account the emotion that they anticipate
they will experience as a result of the decision (Sheeran, Orbell, & Trafimow,
1999). If people anticipate they will experience regret, then they may be less
likely to make the particular decision. Perceived regret has been found to be a
predictor of vaccination uptake (Brewer et al., 2011). Previous vaccination
practices has been also shown to be related to vaccination intentions and uptake
(de Visser et al., 2011; Lenselink et al., 2008; Ogilvie et al., 2010; Ogilvie et al.,
2007; Reiter, Cates, et al., 2010; Reiter, McRee, Gottlieb, & Brewer, 2011; Smith

et al., 2011).
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Social-Environmental Factors

Media and Vaccination Beliefs:

Cultural attitudes and beliefs about vaccines in general (Allen, et al., 2010;
Ogilvie et al., 2010) as well as media influence (Hughes et al., 2009) have been

shown to be related to vaccination acceptance.

The Family’s Interface with the Health Care System
Physician Recommendation:

There is consistent evidence showing that a doctor’s recommendation is
one of the most important factors related to vaccination intentions (Allen et al.,
2010; Brewer et al., 2011; Dempsey, Abraham, Dalton, & Ruffin, 2009; Gerend et
al., 2009; Gottlieb et al., 2009; Guerry et al., 2011; Jones & Cook, 2008; Kang &
Moneyham, 2010; Olshen, Woods, Austin, Luskin, & Bauchner, 2005 Reiter,
2009; Rosenthal & Zimet, 2010; Sauvageau et al., 2007). Other factors related to
vaccination uptake are trust in health care providers and pharmaceutical
companies (Allen, Othus, et al., 2010), regular visits to the doctor (Reiter, Cates,
et al., 2010; Reiter et al., 2011) and past uptake of other vaccines (Reiter et al.,
2011, Ogilvie et al., 2010, Smith et al., 2011).

Informed by the literature and using the health belief model (HBM) and
theory of planned behaviour (TPB) as theoretical frameworks, the aim of Study 1
was to explore differences between correlates of young women’s HPV
vaccination intentions and uptake. The objective of Study 2 was to examine the

relationship between HPV and HPV vaccine knowledge and young men’s HPV
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future vaccination intentions. The aim of Study 3 was to build on the previous
findings by developing and comparing two modalities of an educational
intervention (written and video) designed to increase HPV knowledge and vaccine
acceptability. Finally, the aim of Study 4 was to identify key differences between
parents who accepted and parents who refused the HPV vaccine for their

daughters.
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Abstract
Objective: Using the health belief model (HBM) and theory of planned behaviour
(TPB) as theoretical frameworks, the objectives of this study were: 1) to identify
correlates of human papillomavirus (HPV) vaccination intentions and 2) to
explore differences between correlates of HPV vaccination intentions and uptake.
Methods: Undergraduate females (N = 447) who did not intend to receive
(n=223), intended to receive (n=102) or had received (n=122) the HPV vaccine
were surveyed. Logistic regressions were conducted to examine the correlates of
vaccination intentions and uptake.
Results: Negative health consequences of the vaccine, physician’s
recommendation, positive attitudes toward the vaccine, and subjective norms were
significant correlates of vaccination intentions. When comparing correlates of
vaccination intentions to correlates of vaccination uptake, physician’s
recommendation, subjective norms, and perceived susceptibility to HPV were
unique correlates of uptake.
Conclusions: Differences between correlates of vaccination intentions and uptake
suggest that social influences of liked and trusted individuals may make an
important and unique contribution in motivating young women to receive the
HPV vaccine beyond other variables from the HBM and TPB. Future utilization
of longitudinal designs is needed to understand which factors may cause

individuals to decide to receive the HPV vaccine.
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Introduction

Considerable effort is being made worldwide to promote uptake of the
human papillomavirus (HPV) vaccine, as evidence of its efficacy in preventing
HPV infection is confirmed (Frazer, Leggatt, & Mattarollo, 2011). HPV is a
sexually transmitted infection (STI), which can cause genital warts and cervical
and other cancers (e.g., oropharyngeal, anal; Barr & Sings, 2008; Heffner &
Schust, 2010). The highest prevalence rates for HPV infection have been found
among women aged 20 to 24 (Dunne et al., 2007). National health organizations
have approved two HPV vaccines (Gardasil™ and Cervarix' ) for females aged 9
to 26 (Centers for Disease Control and Prevention, 2010; National Advisory
Committee on Immunization, 2007). These vaccines have also been approved in
several countries for adult women up to 45 years of age, as HPV is also prevalent
among this age group (Bornstein, 2009). Given the approval and availability of
the vaccine, women must evaluate multiple factors when engaging in the
decision-making process to receive the vaccine.

The factors that are associated with females’ intentions to receive the HPV
vaccine have been explored in previous literature (Boehner et al., 2003; Gerend &
Magloire, 2008; Jones & Cook, 2008). Two theoretical frameworks predominate
in this literature: the health belief model (HBM) and theory of planned behavior
(TPB; Allen et al., 2009; Kahn et al., 2003). The HBM states that individuals are
more likely to engage in a health behavior if: they believe they are susceptible to
the condition (perceived susceptibility); they believe the condition has serious

consequences (perceived severity); they perceive greater benefits and fewer
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barriers for taking the action; and they are exposed to influences that prompt
action (cues to action; Janz & Becker, 1984). The TPB states that behavioral
intention is determined by: more positive attitudes toward the behavior, approval
of significant others for the behavior (subjective norms), and a sense of personal
control over the behavior (perceived behavioral control; Ajzen, 1991). The
majority of studies examining correlates of HPV vaccination intentions have used
factors from these models, but very few have used these models in their entirety.
Overall, studies examining the relationship between HBM factors and
intentions to receive the HPV vaccine have shown varied findings. There is
consistent evidence showing that a doctor’s recommendation (cue to action) is
positively related to vaccination intentions (Boehner et al., 2003; Jones & Cook,
2008; Sauvageau et al., 2007). The majority of studies also confirm that females
who perceive greater benefits (e.g., prevention of cervical cancer and/or HPV
infection) and fewer barriers (e.g., cost, side effects) are more likely to intend to
receive the HPV vaccine (Di Giuseppe et al., 2008; Giede et al., 2010; Juraskova
et al., 2011). However, the relation between perceived susceptibility, severity, and
HPV vaccination intentions appears inconsistent, with only a few studies finding a
positive relationship (Allen et al., 2009; Jones & Cook, 2008). Studies assessing
TPB factors suggest that positive attitudes toward HPV vaccination and the
positive influence of significant others (e.g., peers, parents) are consistently
associated with HPV vaccination intentions (Allen et al., 2009; Kahn et al., 2008;
Kang & Moneyham, 2010). Research on the association between perceived

behavioral control and HPV vaccination intentions is limited to one study
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exploring parental intentions to vaccinate their daughters, in which perceived
behavioral control was related to intentions (Ogilvie et al., 2007).

The relationship between intentions and action in health behaviors has
long been of great interest to health psychologists. Intentions are often
conceptualized as the precursors to action (Glanz & Rimer, 2005). However,
intentions to engage in health behaviors may not directly translate into action
(Gollwitzer & Sheeran, 2006; Webb & Sheeran, 2006). For example, it has been
shown that lacking a concrete plan may hinder the attainment of desired behaviors
(Gollwitzer, 1999). HPV vaccination decision-making research has to date
focused mostly on exploring the factors that are related to vaccination intentions.
In the past several years, there has been a shift in the HPV literature as researchers
have begun investigating which factors are implicated in the prediction of actual
vaccine uptake among young women (Allen et al., 2009; Bendik, Mayo, & Parker,
2011; Juraskova et al., 2011; Roberts, Gerrard, Reimer, & Gibbons, 2010;
Rosenthal et al., 2011).

The evidence in the limited HPV vaccination uptake literature suggests
that doctor recommendation and subjective norms are the only consistent
predictors of HPV vaccine uptake (Allen et al., 2009; Conroy et al., 2009;
Juraskova et al., 2011; Rosenthal et al., 2011). These two factors both affirm the
important effect that liked and respected individuals have on young females’
decision-making. Social influence is implicated as a critical theoretical factor in a
wide range of preventive health behaviors (Cuijpers, 2002; Fisher, 1990; Lau,
Quadrel, & Hartman, 1990). For example, the transtheoretical model of health

behavior change (Prochaska & DiClemente, 1983), suggests that social influence
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(e.g. realizing that society supports the health behavior, or finding people who are
supportive of the behavior) is critical in the transition from preparing to perform a
health behavior to taking action. The TPB and HBM also suggest that social
factors (subjective norms and cues to action) are key contributors to the
explanation of health behavior change.

The overall objective of this study was to identify which theoretically
based factors differentiate between women who do not intend to receive the HPV
vaccine, who intend to receive the HPV vaccine, and who have been vaccinated.
Using the HBM and TPB as theoretical frameworks, the first hypothesis was that
vaccination intentions would be correlated to: (a) higher perceived susceptibility
to HPV, (b) higher perceived severity of HPV, (c) higher perceived benefit of the
HPV vaccine, (d) lower perceived barrier to the HPV vaccine, (e) higher
physician recommendation, (f) higher positive attitudes toward the vaccine, (g)
higher positive subjective norms towards vaccination, and (h) higher belief in
one’s behavioral control.

While the HBM and TPB suggest that all the aforementioned factors
would be associated with vaccination intentions as well as uptake, the second
hypothesis was that only physician recommendation (cue to action) and the
influence of significant others (subjective norms) would be significant correlates

of vaccination uptake beyond the other factors in the model.
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Method
Participants & Procedure

Four hundred and forty seven female undergraduates from McGill
University participated in the current study. The mean age was 20 years (SD =
2.7; range 18-43). Participants were recruited from the McGill University
Psychology Department participant pool, McGill University classes, printed
posters, and online advertisements. All forms of recruitment and consent material
stated that the study investigated factors that affect students’ decision-making
regarding health and sexuality. There was no mention of HPV or HPV-related
information. Data was collected at a computer lab reserved solely for the purpose
of this study. Participants provided informed consent and then completed a
questionnaire in an online survey, which took approximately 30 to 45 minutes.
Participants were debriefed and provided with a fact sheet about HPV and the
HPYV vaccine based on information from the Society of Obstetricians and
Gynecologists of Canada (2009).

Individuals who were recruited from the psychology participant pool
received one percent extra class credit as compensation. Those recruited through
non-psychology classes and advertisements were compensated by having their
name entered in a draw for a chance to win one of three $100 prizes. The McGill
University Research Ethics Board-II approved the research protocol.

Measures

Participants were asked to provide basic demographic information and

were asked questions regarding their sexual health history (e.g., age at first sexual

intercourse). HPV and HPV vaccine awareness was assessed using the following
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two questions which had a yes or no response option: “Have you heard of HPV?”
and “Have you heard of the HPV vaccine?” Participants were also asked if they
knew whether the vaccine cost was covered by either public or private health
insurance, with yes, no, or I don’t know as response options.

HPV and HPV vaccine knowledge was assessed with a 22-item scale
adapted from previous studies (Dempsey, Gebremariam, Koutsky, & Manhart,
2008; Yacobi, Tennant, Ferrante, Pal, & Roetzheim, 1999). Sample items
included: “HPV is sexually transmitted” and “the HPV vaccine helps prevent the
development of cervical cancer”. Participants answered true, false, or I don’t
know to each item. Correct responses were summed to create a total HPV and
HPYV vaccine knowledge score (ranging from 0 — 22).

Factors from the HBM and TPB were assessed using questions adapted
from previous studies (Dempsey et al., 2008; Fazekas, Brewer, & Smith, 2008;
Holcomb, Bailey, Crawford, & Ruffin, 2004; McRee, Brewer, Reiter, Gottlieb, &
Smith, 2010; Rosen et al., 2010). In the present study, constructs that were
measured using three or more items were assessed for internal consistency using
Cronbach’s alpha (which were all above .74). All sample items for each construct
and Cronbach’s alphas are shown in Table 1. Mean scores were calculated for
constructs that were measured using more than one item. Participants answered on
a continuous 7-point scale ranging from 1 (strongly disagree) to 7 (strongly
agree) for the following constructs: (a) susceptibility to HPV (3 items), (b)
severity of HPV (6 items), (c) benefit of receiving the HPV vaccine (to prevent
cervical cancer; 1 item), (d) barrier to receiving the HPV vaccine (concern about

long-term vaccine side-effects; 1 item), (e) cue to action (doctor’s
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recommendation; 1 item), (f) attitudes regarding HPV vaccination (3 items), (g)
subjective norms (3 items), and (h) perceived behavioral control (1 item).

Participants answered the question: “Have you received the HPV
vaccine?” using a yes or no response. Those who indicated that they were not
vaccinated were then further asked: “Do you intend to receive the HPV vaccine?”
also using a yes or no response. These responses allowed the categorization of
participants into three groups: those who had not been vaccinated and who did not
intend to receive the HPV vaccine (n = 223), those who had not been vaccinated
but intended to receive the HPV vaccine (n =102), and those who had been
vaccinated (n = 122).
Statistical Analyses

Default p values and confidence intervals presented were calculated using
a two-sided alpha. Pearson product-moment correlations were conducted to
evaluate collinearity among the independent variables. The intercorrelations were
generally low (’s between .001 and .39). Moderate correlations were found
among attitudes and the following variables: prevent the development of cervical
cancer, the barrier of negative health consequences, and subjective norms. A
moderate correlation was also found between doctor recommendation and
subjective norms. Additionally, the Variance Inflation Factor (VIF) was
calculated for each covariate in the multivariate model. VIFs were less than 2.1
for all of the covariates (in both models), indicating no strong relation between the
covariates.

In order to assess model fit, a multinomial regression comparing the three

groups (those who did not intend to receive the HPV vaccine, those who intended
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to receive the HPV vaccine, and those who had been vaccinated) on the HBM and
TPB factors was conducted. To test the first hypothesis two analyses were
conducted. First, to explore the individual relationship between each factor and
vaccination intentions, binomial logistic univariate regressions comparing the
group that did not intend to receive the HPV vaccine to the group that intended to
receive the HPV vaccine were conducted. Second, to identify which correlates of
intentions remained significant when simultaneously controlling for the other
factors in the model, a binomial multivariate logistic regression was conducted.

To test the second hypothesis, two analogous sets of analyses were
conducted. First, to explore the individual relationship between each factor and
vaccination uptake, binomial logistic univariate regressions comparing the group
that intended to receive the HPV vaccine to the group that had been vaccinated
were conducted. Second, to identify which correlates of uptake remained
significant while controlling simultaneously for the other factors in the model, a
binomial logistic multivariate regression was conducted.

Theoretical frameworks guided all analyses, and thus all HBM and TPB
factors were entered in the multivariate models. Using logistic regression with
eight variables and an a = .05, f = .20, a sample size of 447 is sufficient to detect
a small to moderate effect size (Multiple R of .15; Cohen, 1988). All analyses
were conducted using the PASW Statistics, v.18.0.

Results

Detailed demographics and sexual health characteristics for the entire

sample as well as by group are displayed in Table 2 and Table 3, respectively. The

SES of this sample was relatively high, with over 49% reporting a family income
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of over 100,000 Canadian dollars annually. More than half of the sample (54%)
reported currently being in a relationship. Eighty-three percent had previously
engaged in sexual intercourse, with a mean age of first sexual intercourse at 17
years (SD = 1.8). The average number of lifetime sexual partners was 3.2 (SD =
4.2).

The majority of the sample had previously heard of HPV as well as the
HPYV vaccine (94% and 91%, respectively). Despite high levels of HPV
awareness, HPV and HPV vaccine knowledge varied by item and was poor
overall (M = 12.7/22 correct items, SD = 4.4). Most women knew that HPV is an
STI (87%), that it is the primary cause of cervical cancer (61%), and that an HPV
vaccine is available for females (93%). However, fewer than half of the
participants knew that the majority of sexually active people will contract HPV at
some point in their lifetime (48%), that HPV causes genital warts (39%), and that
condoms do not prevent the spread of HPV (17%). The majority of the sample
(63%) was unaware that the HPV vaccine was covered by health insurance.

The multinomial logistic regression analysis comparing the three groups
on HBM and TPB variables was significant (p < .001, Nagelkerke R’ = .70),
indicating good model fit. A summary of the univariate and multivariate results
for the comparison between the group that did not intend to receive the HPV
vaccine and the group that intended to receive the HPV vaccine (first hypothesis)
is shown in Tables 4. The final multivariate model indicated that the significant
correlates of vaccination intentions were lower perceived barrier (that HPV
vaccination has negative health consequences), higher doctor recommendation,

higher positive attitudes, and higher positive subjective norms.
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A summary of the univariate and multivariate results for the comparison
between the group that intended to receive the HPV vaccine and the group that
had been vaccinated (second hypothesis) is shown in Tables 5. The final
multivariate model found that the significant correlates of vaccination uptake
were lower susceptibility, higher doctor recommendation, and higher positive
subjective norms. Severity was a significant correlate in the multivariate model;
however, it was not a significant correlate in the univariate analysis (Table 5). The
lack of univariate significance of this correlate indicates a lack of true difference
between the two groups on severity and suggests that the multivariate finding is
due to a suppressor effect.

Discussion

The first goal of the present study was to examine the correlates of young
women’s intentions to receive the HPV vaccine. Consistent with the first
hypothesis, a number of factors from the HBM and TPB were related to
vaccination intentions including: doctor recommendation, subjective norms,
positive attitudes, and the perceived barrier that the HPV vaccine has negative
health consequences. These findings suggest that these theories are partially
successful in determining factors related to vaccination intentions. Both individual
beliefs about the vaccine, as well as social influences, appear to be important
factors related to vaccination intentions.

Contrary to the first hypothesis, perceived susceptibility, perceived
severity, benefits, and behavioral control were not related to vaccination
intentions. Most participants had low HPV knowledge and incorrectly identified

themselves as being at low risk for HPV infection, despite the fact that 75% of
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participants had already engaged in sexual intercourse. This finding suggests that
participants were largely unaware of the severity of HPV and their personal risk
of contracting HPV. Therefore, they may not have perceived the benefit of
vaccination as important enough to intend to receive the vaccine. In addition,
overall participants reported high levels of perceived behavioral control. The lack
of variability between groups may account for the lack of relationship found
between perceived behavioral control and vaccination intentions.

The second goal of the study was to compare the correlates of vaccination
intentions and uptake. Consistent with the second hypothesis, physician
recommendation and the influence of significant others were related to
vaccination uptake. Thus, social influence appears to be a critical factor
influencing the transition from vaccination intentions to actual uptake. Physicians
could make the most of their influence if they wish to affect vaccination uptake by
providing timely and accurate information and recommendations to patients.
Physicians can also facilitate young women’s vaccination decisions by enabling
open discussion and actively sharing with them in the decision-making process
(Anhang et al., 2004). Additionally, public health campaigns aiming to increase
HPYV vaccine uptake (e.g., websites, pamphlets) could provide direct
recommendations from physicians and could be endorsed by recognized
professional health organizations.

The influence of peers and parents is also critical in affecting young
women’s vaccination decisions. It is important to educate not only young women,
but also their parents and peers regarding the safety, efficacy, and importance of

the HPV vaccine in order to increase HPV knowledge and facilitate conversations
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regarding the vaccine. Guided group discussions among peers would foster
mutual support and confidence in their decisions. As HPV is an STI, it would also
be important to provide parents with communication tools to facilitate sexual
health discussions which can sometimes be difficult. Educational interventions
and multimedia campaigns using popular role models recommending the vaccine
may also influence young women'’s decision-making (Campbell et al., 2008).

Although not hypothesized, susceptibility was also found to be a
significant correlate of vaccine uptake. Contrary to the prediction of the HBM,
women who perceived themselves as more susceptible were less likely to have
been vaccinated. Because of the cross-sectional design of this study, the
vaccinated participants answered the questionnaires after receiving the vaccine.
Participants who had been vaccinated may have felt less susceptible to HPV
because of the protection provided by the vaccine. This is a critical finding in that
vaccinated females may experience a false sense of security post vaccination.
Current vaccines are protective for only 70% of the oncogenic types of HPV.
Therefore vaccinated individuals are still at risk for contracting other oncogenic
HPV types and regular cervical screening (e.g. Pap tests) remains essential in
order to further decrease the risk of cervical cancer and other HPV related
diseases (Saslow et al., 2007).

This study had several important strengths: a sample of young women who
are at high risk of HPV and eligible to obtain the HPV vaccine; the comparison of
women who received, intended to receive, and did not intend to receive the HPV
vaccine; and the use of two widely validated theoretical frameworks.

Furthermore, the sample was recruited in Canada, where public health insurance
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covers vaccination for females aged 9-18 and private insurance may cover the
cost for older females, minimizing cost as a barrier to vaccine uptake.

The current study had several limitations that may affect interpretation of
the findings. First, generalizability is limited by a largely homogenous sample of
Canadian, high SES university students. In addition, due to national and
international variation in HPV vaccine coverage and accessibility, and in the
availability of sexual health education, generalizability is further compromised.
Second, the measure of HPV vaccine uptake was defined as receiving at least one
vaccination dose and did not differentiate between participants who received one,
two, or the recommended three doses. Third, due to the study’s cross-sectional
and retrospective design, a weakness of this study is that direction of causality
cannot be inferred between participants’ health beliefs (HBM and TPB correlates)
and their reported vaccination behavior. Future use of longitudinal designs is
imperative to shed light on which factors may cause individuals to receive the
HPYV vaccine. Finally, the construct of subjective norms in this study was
inclusive of all individuals important to the participant and did not differentiate
between peers and parents. Future studies should assess peer and parental
influences separately, as they may play different roles in the decision-making
process of young adults.

As HPV vaccine research continues to evolve, several improvements in
research methodology can be considered including the construction of
standardized HPV vaccine questionnaires and development of improved
theoretical models of vaccine decision-making. The HBM and TPB are

interpersonal decision-making models and have constructs that reflect subjective
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beliefs. However, decision-making is often a complex socio-ecological process
that may not be explained completely by these models. There exist numerous
contextual factors (e.g., cultural, SES, institutional mandates, interface with the
health care system) that may influence the vaccination decision-making process
and require further investigation in larger epidemiological studies (see Sturm et
al., 2005).

In addition, potential factors that may influence the relationship between
vaccination intentions and uptake should be considered. For example, having a
plan that details when, where, and how an individual will engage in a specific
behavior, may be a key factor that mediates the transition between behavioral
intention and goal achievement (Gollwitzer & Sheeran, 2006). Finally, while the
HBM and TPB predict behavior using a linear prediction rule, alternate stage
models such as the transtheoretical model and the precaution adoption process
(Prochaska & Velicer, 1997; Weinstein, 1988) in the context of longitudinal
designs will help researchers to further understand the factors that translate HPV
vaccination intentions to actual uptake in the course of the decision-making
trajectory.

The current study adds to a growing body of literature on factors that are
associated with HPV vaccination decision-making, while using theory driven
frameworks. From a theoretical perspective, understanding the relationship
between intentions and actual behavior is of utmost importance. From a practical
perspective, it is critical to understand the factors that influence young women’s

vaccination behavior, given the rapidly emerging evidence of HPV-related
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diseases combined with the relatively low rates of vaccination uptake in many
jurisdictions.

In summary, the findings of this study suggest that trusted individuals
(doctors, friends, family, etc.) are of particular importance in motivating young
women to receive the vaccine beyond other factors of the HBM and TPB.
Therefore, it is important to consider social influences when exploring the
adoption of preventive health behaviors. Since health behavior intentions do not
necessarily translate into actions, continued research on how specific social
influences and other possible psychological mechanisms may turn vaccination
intentions into uptake is needed. Understanding these factors in greater depth will
aid the development of effective interventions designed to increase HPV vaccine
uptake and will shed further light on the complexity of health behavior decision-

making.
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Table 1

Questionnaire Items for HBM and TPB Constructs

Constructs

Sample items

Cronbach’s
alpha

Susceptibility

Severity

Benefit

Barrier

Cue to action

Attitudes

Subjective
norms

Perceived
behavioural
control

. It is likely that I would contract HPV in the

future

. It is likely that I would get cervical cancer in

the future

. It is likely that I would get a sexually

transmitted infection in the next 5 years.

. I think HPV is serious
2. If I got HPV, it would be serious
. If T got HPV, it would affect my life

significantly

. I think cervical cancer is a serious illness
. If T got cervical cancer, it would be serious
. If T got cervical cancer, it would affect my

life significantly

. Receiving the HPV vaccine will help prevent

the development of cervical cancer

. I believe that receiving the HPV vaccine will

lead to negative health consequences in the
future

. My doctor recommended the HPV vaccine to

me.

. I believe that receiving the HPV vaccine is a

good idea.

. I would recommend that women receive the

HPV vaccine

. If an HPV vaccine became available for men,

I would recommend that

. Most people who are important to me think

that I should receive the HPV vaccine

. It is expected of me to receive the HPV

vaccine

. I feel under social pressure to receive the

HPV vaccine

1.The decision to receive the HPV vaccine
is/was beyond my control

74

.87

95

.76
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Table 2

Demographic Characteristics

Dld not Intended to

1nter}d t(t)h receive the
Characteristics 7 (%) . vaccine Vaccinated sample

vaccine

(n=223) (n=102) (n=122) (N=447)
Language
English 141 (63.2) 66 (64.7) 100 (82) 307 (68.7)
French 23 (10.3) 7 (6.9) 12 (9.8) 42 (9.4)
Other 58 (26.0) 29 (28.4) 10 (8.2) 97 (21.7)
Ethnicity
White (Caucasian) 146 (65.5) 60 (58.8) 102 (83.6) 308 (68.9)
Arab/West Indian 9 (4.0) 8 (7.8) 6 (4.9) 23(5.2)
Black 4 (1.8) 329 1 (0.8) 8 (1.8)
Asian 49 (22) 24 (23.5) 7 (5.7) 80 (17.9)
Other 14 (6.3) 7 (6.9) 6(4.9) 27 (6.0)
Religion
Christian 101 (45.3) 44 (43.1) 43 (35.2) 188 (42.1)
Jewish 32 (14.3) 9 (8.8) 33 (27.0) 74 (16.6)
Muslim 9 (4.0) 329 1 (0.8) 13 (2.9)
Other 14 (6.3) 9 (8.8) 4 (3.3) 27 (6.0)
Not affiliated 66 (29.6) 37 (36.3) 40 (32.8) 143 (32.0)
Family income
Less than $40,000 38 (17) 9 (8.8) 5(@4.1) 52 (11.6)
$40,000-$59,999 26 (11.7) 9 (8.8) 3(2.5) 38 (8.5)
$60,000-$79,999 29 (13) 23 (22.5) 14 (11.5) 66 (14.8)
$80,000-$99,999 24 (10.8) 15 (14.7) 14 (11.5) 53(11.9)
$100,000-$150,000 61 (27.4) 20 (19.6) 27 (22.1) 108 (24.2)
More than $150,000 35 (15.7) 21 (20.6) 57 (46.7) 113 (25.3)
Marital status
Single 209 (93.7) 101 (99) 120 (98.4) 430 (96.0)
Common law 6 (2.7) 0 (0) 1 (0.8) 7 (1.6)
Married 6 (2.7) 1(1.0) 0(0) 7 (1.6)
Divorced 2(0.9) 0 (0) 0(0) 2 (0.4)
Sexual orientation
Heterosexual 206 (92.4) 92 (90.2) 114 (93.4) 412 (92.2)
Homosexual 3(1.3) 0 (0) 3(2.5) 6(1.3)
Bisexual 12 (5.4) 7 (6.9) 5(@4.1) 24 (5.4)
Other 2(0.9) 3(29) 0(0) 5(1.1)
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Table 3

Sexual Health Characteristics

.Dld not Intended to
Characteristics 1nte?nd to receive the Total
n (%) receive the HPV vaccine  Vaccinated sample

HPV vaccine

(n=223) (n=102) (n=122) (N=447)
Currently
in a relationship
No 99 (44.4) 55 (53.9) 50 (41.0) 204 (45.6)
Yes 123 (55.2) 47 (46.1) 72 (59.0) 242 (54.1)
Currently have a
sexual partner
No 100 (44.8) 53 (52.0) 49 (40.2) 202 (45.2)
Yes 122 (54.7) 48 (47.1) 72 (59.0) 242 (54.1)
Frequency of
condom use
Never 30 (13.5) 7 (6.9) 14 (11.5) 48 (14.3)
Occasionally 32 (14.3) 16 (15.7) 25 (20.5) 72 (21.5)
Mostly 38 (17) 14 (13.7) 23 (18.9) 73 (21.8)
Always 57 (25.6) 32 (31.4) 41 (33.6) 128 (38.2)
Ever had an STI
test
No 118 (52.9) 61 (59.8) 64 (52.5) 243 (54.4)
Yes 104 (46.6) 40 (39.2) 58 (47.5) 202 (45.2)
Ever had an STI
No 211 (94.6) 95(93.1) 117(95.9) 423 (94.6)
Yes 10 (4.5) 6 (5.9) 5(@4.1) 21 (4.7)
Know anyone who
has had cervical
cancer
No 195 (87.4) 91(89.2) 106(86.9) 392 (87.7)
Yes 26 (11.7) 11 (10.8) 16 (13.1) 53(11.9)
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Table 4

Binomial Logistic Regressions Comparing the Group that Did not Intend to the Group that Intended to Receive the HPV Vaccine

Intended Did not intend
(n=102)
Correlates Univariate Analysis Multivariate Analysis*
OR 95% CI OR 95% CI
Health Belief Model
Susceptibility Ref 0.96 [0.78, 1.18] 1.02 [0.77, 1.37]
Severity Ref 0.65%* [0.45, 0.92] 0.82 [0.52, 1.29]
Benefit
Prevent Cervical Cancer Ref 0.63%** [0.52, 0.78] 0.92 [0.72 ,1.19]
Barrier
Negative health consequences  Ref 1.78%%* [1.48.2.13] 1.35* [1.05, 1.72]
Doctor recommendation Ref 0.80%** [0.72, 0.89] 0.81%* [0.70, 0.94]
Theory of Planned Behavior
Attitudes Ref 0.33%%* [0.26, 0.44] 0.41%** [0.29, 0.58]
Subjective norms Ref 0.45%** [0.36, 0.56] 0.45%** [0.34, 0.60]
Perceived behavioral control Ref 0.99 [0.85, 1.16] 0.85 [0.68, 1.06]




8¢S

Note. Those who intended to receive were used as the reference category.

Potential demographic covariates that were significant at p<.05 (language, ethnicity, religion and SES) were included in the
multivariate model and all proved to have non-significant odds ratios and did not change the reported results.

* Model fit: Nagelkerke R°= 0.54

* p<.05; ** p < .01; *** p <.001



Table 5

Binomial Logistic Regression Comparing the Group that Intended to Receive the HPV vaccine to the Group that Had Been Vaccinated
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Intended Vaccinated
(n=102) (n=122)
Correlates Univariate Analysis Multivariate Analysis*
OR 95% CI OR 95% CI
Health Belief Model
Susceptibility Ref 0.73* [0.58, 0.93] 0.61%* [0.44, 0.85]
Severity Ref 0.91 [0.59, 1.39] 0.52* [0.27, 0.98]
Benefit
Prevent Cervical Cancer Ref 1.27* [1.02, 1.59] 1.11 [0.83, 1.48]
Barrier
Negative health consequences  Ref 063 %%* [0.50, 0.80] 0.79 [0.59, 1.07]
Doctor recommendation Ref 1.92%%* [1.58,2.32] 1.95%** [1.57,2.42]
Theory of Planned Behavior
Attitudes Ref 1.50%* [1.09, 2.06] 1.19 [0.77, 1.84]
Subjective norms Ref 1.58%** [1.27,1.97] 1.58%* [1.17,2.15]

Perceived behavioral control Ref 0.96 [0.81, 1.13] 0.99 [0.79, 1.24]




09

Note. Those who intended to receive were used as the reference category.

Potential demographic covariates that were significant at p<.05 (language, ethnicity, religion and SES) were included in the
multivariate model and all proved to have non-significant odds ratios and did not change the reported results.

* Model fit: Nagelkerke R’=0.48

* p<.05; ** p < .01; *** p <.001



TRANSITION TO MANUSCRIPT 2

Because it is the primary cause of cervical cancer, HPV has been typically
referred to as a female burden (Kjaer et al., 2002; Mufioz et al., 2003). However,
HPV’s consequences are not uniquely restricted to women. HPV causes genital
warts in women and men (Baseman & Koutsky, 2005) and is related to an
estimated 90% of anal cancers, 40% of penile cancers, and 12% of oropharyngeal
cancers (Greer et al., 1995; Kreimer, Clifford, Boyle, & Franceschi, 2005; Parkin
& Bray, 2006). Further, men who have sex with men (MSM) are at a higher risk
for anal cancer than the general population (Parkin & Bray, 2006). Men can not
only suffer the consequences of HPV but also transfer the virus to their sexual
partners which contributes to the spread of infection. The rates of male genital
HPYV infection are comparable to those in females (Giuliano, Lee, et al., 2011;
Giuliano et al., 2008), indicating that HPV infection is a potentially serious health
issue for men.

Initially, in Canada, the HPV vaccine was approved and recommended
for women aged 9 to 26. As of January 2012, the vaccine has been approved and
recommended for men of the same age group. It is possible that vaccination
programs for men will be implemented in the near future. These programs will
contribute to not only the reduction of HPV anogenital infections among men but
also the prevention of the spread of HPV and cervical cancer among females
(Gillison, Chaturvedi, & Lowy, 2008). As evidence of the vaccine’s benefits for

men continues to accumulate (Giuliano, Palefsky, et al., 2011), it is imperative to
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understand the factors that may be associated with vaccination decision making in
men.

According to different studies, men’s acceptability of the HPV vaccine
varies from 33% to 88% (Ferris et al., 2008; Sauvageau et al., 2007). In addition,
males” HPV knowledge is consistently low (Zimet & Rosenthal, 2010). With the
intent of increasing knowledge and health behaviours, a primary strategy used in
public health policy is to provide information (Copenhaver, Johnson, Lee,
Harman, & Carey, 2006; Johnson, Scott-Sheldon, & Carey, 2010; Johnson, Scott-
Sheldon, Huedo-Medina, & Carey, 2011). However, as the literature is mixed, it
remains unclear as to whether increasing knowledge affects HPV vaccination
intentions in men (Oh, Lim, Yun, Lee, & Shin, 2010; Sundstrom et al., 2010;
Woodhall et al., 2007). Study 2 aimed to clarify the relationship between men’s

HPYV vaccination intentions and HPV and HPV vaccine knowledge.
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Manuscript 2:

Deconstructing Human Papillomavirus (HPV) Knowledge: Objective and
Perceived Knowledge in Males’ Intentions to Receive the HPV Vaccine

Andrea Krawczyk, Ellen Stephenson, Samara Perez, Elsa Lau, & Zeev Rosberger
(submitted)
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Abstract

Background: The human papillomavirus (HPV) vaccine was recently approved
for men. To effectively tailor HPV education efforts to men, it is important to
understand what men know about HPV and how this knowledge relates to their
decision to receive the vaccine. This study examines how objective HPV
knowledge, objective HPV vaccine knowledge, and perceived knowledge (level
of confidence in one’s HPV knowledge) relate to men’s HPV vaccination

intentions.

Methods: One hundred and twenty eight college men completed a survey
assessing their demographics, sexual health, objective and perceived knowledge

of HPV and the HPV vaccine, and HPV vaccination intentions.

Results: Logistic regression analyses revealed that higher levels of perceived
knowledge and objective HPV vaccine knowledge were associated with
vaccination intentions. Perceived knowledge was significantly associated with
vaccination intentions even when accounting for objective HPV and HPV vaccine

knowledge.

Discussion: Perceived knowledge may play an especially important role in
motivating men to receive the HPV vaccine. Educational programs that aim to
increase HPV vaccine acceptability should foster individual’s confidence in their

HPV knowledge, beyond providing factual HPV-related information.
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Introduction

The human papillomavirus is the most common sexually transmitted infection,
affecting over 75% of sexually active individuals at some point in their lives (Tota
et al., 2011). Although many infections are asymptomatic, persistent HPV
infection causes cervical cancer and genital warts and is associated with the
development of various other cancers (vaginal, vulvar, penile, anal and oral;
Palefsky, 2010; Tota et al., 2011). HPV vaccines have been approved for females
since 2006 (Federal Drug Administration, 2006) and males since 2009 (Federal
Drug Administration, 2009). Given the recent availability of the HPV vaccine for
men, it is important to understand what men know about HPV and how this
knowledge relates to their decision to receive the vaccine.

In order to ensure vaccine acceptability, HPV educational programs are being
developed (Brandt, McCree, Lindley, Sharpe, & Hutto, 2005; Sherris et al., 2006).
These types of programs often provide factual information designed to increase
knowledge (Society of Obstetricians and Gynaecologists of Canada, 2007), which
in turn is intended to improve vaccine acceptability. While efforts should be
made to improve health literacy and decrease knowledge gaps, this approach may
not be sufficient to change vaccination behavior. There is mixed evidence for an
association between HPV knowledge and vaccination intentions. Some cross-
sectional studies find that higher HPV knowledge in men is associated with
greater vaccination intentions (Gerend & Barley, 2009; Petrovic, Burney, &
Fletcher, 2011), while others do not (Daley et al., 2010; Reiter, Brewer, McRee,

Gilbert, & Smith, 2010). Although men sometimes report needing more
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information before deciding to receive the vaccine (Crosby, DiClemente, Salazar,
Nash, & Younge, 2011; Petrovic et al., 2011), it is not clear if educating men
about HPV increases their intentions to receive the vaccine. In fact, one HPV
education program that successfully increased overall HPV knowledge did not
generate a corresponding change in HPV vaccination intentions (Gottvall, Tydé¢,
Hoglund, & Larsson, 2010).

One possible reason for the mixed findings concerning the relation between
HPV knowledge and vaccination intentions may be that objective HPV
knowledge has been assessed as a global construct, encompassing many different
knowledge domains. In this study, objective knowledge is defined as the factual
information that an individual knows about a certain topic that it can be measured
with questions that have objective right or wrong answers. For example, objective
HPYV knowledge can be virus-related (knowing that some types of HPV causes
genital warts) or vaccination-related (knowing that the vaccine helps prevent
cervical cancer). Perhaps specifically assessing HPV knowledge and HPV vaccine
knowledge will more accurately reflect the relationship between an individual’s
objective knowledge level and his or her vaccination intentions. It is possible that
virus-related knowledge and vaccine-related knowledge do not show the same
relationship to HPV vaccination intentions.

In addition to objective HPV and HPV vaccine knowledge, perceived
knowledge may also relate to vaccination intentions. In this study, perceived
knowledge is defined as the subjective belief that the amount of information that
one has is sufficient to make an appropriate decision. Objective and perceived

knowledge have been found to operate differently in the decision-making process,
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with perceived, but not objective, knowledge showing an association to consumer
purchase behavior (Flynn & Goldsmith, 1999) and HIV testing behavior (Hou,
2004; Phillips, 1993). While objective and perceived knowledge are moderately
correlated (Carlson, Vincent, Hardesty, & Bearden, 2009), they are distinct
constructs that affect different aspects of the decision-making process (Selnes &
Gr°nhaug, 1986). Some theoretical models, such as the Precaution Adoption
Process Model (PAPM; Weinstein, 1988), view decision making as a process
composed of several stages. The PAPM suggests that objective knowledge may
be important for generating awareness in the early stages, but less important when
it comes to deciding to take action (Weinstein & Sandman, 1992). Other factors
which have been associated with HPV vaccinations intentions (e.g. perceived
susceptibility, perceived benefits and barriers, vaccination attitudes, social norms,
and physician recommendation; Nandwani, 2010) are thought to be more
important than knowledge in the later stages of the decision making process
(Weinstein, Sandman, & Blalock, 2008).

The present study examines how objective HPV knowledge (facts pertaining
to HPV), objective HPV vaccine knowledge (facts pertaining to the HPV
vaccine), and perceived knowledge (confidence in one’s knowledge about HPV)
relate to men’s HPV vaccination intentions. It is hypothesized that all types of
knowledge will be related to vaccination intentions, but only perceived
knowledge will remain associated to vaccination intentions after controlling for

objective HPV knowledge and objective HPV vaccine knowledge.
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Method

Participants & Procedure

This study was conducted in 2008-2009, after the Canadian approval of
the HPV vaccine for females but prior to approval for males. One hundred and
twenty-eight male undergraduates were recruited through advertisement at a
Montreal university. After providing informed consent, participants completed an
online questionnaire at a university computer lab. Following completion of the
questionnaire, participants were debriefed and provided with an informational
pamphlet about HPV and the HPV vaccine (Society of Obstetricians and
Gynaecologists of Canada, 2009). Participants received either 1% course credit
for their participation or were entered into a draw for one of three cash prizes
valued at $100. The study protocol was approved by the McGill University
Research Ethics Board-II.
Measures

Participants provided basic demographic information and answered
questions about their vaccination history and sexual health. To assess HPV
awareness, participants were asked whether they had heard of HPV and the HPV
vaccine, respectively. Objective HPV and HPV vaccine knowledge was assessed
using items adapted from previous research (Dempsey et al., 2008; Yacobi et al.,
1999; shown in Table 1). Participants answered, “true,” “false,” or “I don’t know”
and received one point for every correct response. Objective HPV knowledge was
assessed using 11 items (Cronbach’s alpha=.72) and objective HPV vaccine
knowledge was assessed using 6 items (Cronbach’s alpha=.67). Perceived HPV

knowledge was assessed using 3 items: “I have enough information about the
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HPV vaccine to make my decision,” “I feel knowledgeable about HPV,” and “I
need more information before making my decision about receiving the HPV
vaccine.” Participants ranked the extent to which they agreed with each statement
on a 7-point Likert scale (1="strongly disagree” to 7="strongly agree”’). Scores on
the 3 items were summed to create a total perceived knowledge score (Cronbach’s
alpha=.82). Intention to receive the HPV vaccine was assessed using the question,
“Do you intend to receive the HPV vaccine?” with a yes-no response.
Statistical Analysis

Participants who did not complete one or more of the knowledge questions
were excluded from analysis (n = 5), leaving a final sample of 123 participants.
Chi-square tests and #-tests were conducted to assess the relationship between
demographic and sexual health characteristics and vaccination intentions.
Pearson’s correlations assessed the relationship between knowledge and perceived
knowledge. Univariate and multivariate logistic regression analyses were used to
assess the relationship between objective HPV knowledge, objective HPV vaccine
knowledge, and perceived HPV knowledge, and vaccination intentions. All
analyses were conducted using PASW Statistics, version 18.0; alpha levels were
set at .05.

Results

The mean age of the sample was 20.8 years (SD = 2.0; range 18-30).
Eighty-three percent reported having previously engaged in sexual intercourse,
with a mean age of first sexual intercourse at 17.0 years (SD = 2.2), and a mean
number of lifetime sexual partners of 4.0 (SD = 5.1). Nearly half (48%) had been

tested for an STI, but only 5.7% had ever tested positive. The participants were
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predominantly heterosexual (85%), Caucasian (71%), and from high SES (over
50% indicating an annual family income over $100,000). Almost all participants
(98%) had received most childhood vaccines. Forty-one percent of participants
intended to receive the HPV vaccine. Chi-square tests and t-tests revealed that
sexual orientation (X2(1)=5.52, p <.05) and condom use frequency (X2(3)=10.20,
p<.05) were the only demographic and sexual health characteristics that differed
between those who intended to receive the HPV vaccine and those who did not.
Heterosexual men were less likely to intend to receive the vaccine compared to
men reporting any other sexual orientation. Those who intended to receive the
HPYV vaccine were more likely to report using condoms every time they had sex.

Most participants had at least some awareness of HPV, with 89% having
heard of HPV, and 73% having heard of the vaccine. Nevertheless, both HPV and
HPYV vaccine knowledge were low overall (HPV knowledge: M=4.03/11,
SD=2.39; HPV vaccine knowledge: M=2.74/6, SD=1.66). The percentage of
correct, incorrect, and “I don’t know” responses to each objective knowledge
items are shown in Table 1. Most men knew that HPV is an STI (83%) and that
men can carry HPV (58%), but many did not know that the majority of sexually
active people will acquire HPV at some point in their lifetime (71%). Many men
falsely believed that condoms prevent the spread of HPV (63%) and only a
minority (18.5%) knew that the vaccine protects against the contraction of genital
warts. Overall perceived HPV knowledge was low (M=8.63 out of 21, SD=4.28),
with approximately one sixth of the men (16.3%) reporting extremely low

perceived knowledge, scoring 3 out of 21.
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Pearson product-moment correlations found a moderate correlation
between perceived knowledge and objective HPV knowledge (r =.41, p<.001),
and objective HPV vaccine knowledge (r =.42, p<.001). Univariate logistic
regression analyses found that HPV vaccine knowledge (OR=1.28, [95%
CI]=[1.07, 1.64]) and perceived knowledge (OR=1.23, [95% CI]=[1.11, 1.36])
were significant correlates of vaccination intentions, while HPV knowledge was
not. When all three factors were entered into a multivariate logistic regression,
only perceived knowledge was significantly associated with vaccination
intentions (OR=1.23, [95% CI] =[1.10, 1.39]). The Hosmer and Lemeshow test
(p=.149) and Nagelkerke’s R-squared (R*=.205) indicated an acceptable model
fit.

Discussion

By exploring the relationships between objective HPV and HPV vaccine
knowledge, perceived knowledge, and vaccination intentions, this study is the
first to examine the role of various types of knowledge in HPV vaccination
decision-making. Although most men had heard of HPV and the HPV vaccine,
they knew relatively little about them, indicating that there are still significant
knowledge gaps that need to be addressed. Furthermore a large portion of
participants answered “I don’t know” to many of the objective knowledge items
indicating they were not misinformed but truly lacked knowledge. This is also
consistent with the low levels of perceived knowledge found in this study. There
is clearly a need to provide men with accurate factual information about this STI

and the vaccine available to prevent it.
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As expected, both objective HPV and HPV vaccine knowledge were
moderately correlated with perceived knowledge, suggesting that participants’
perceptions of their knowledge were at least somewhat accurate. Nevertheless,
this was not a high correlation, which supports the idea the objective and
perceived knowledge are distinct constructs that should be examined
independently (Selnes & Gr°nhaug, 1986). Objective HPV vaccine knowledge,
but not objective HPV knowledge, was associated with vaccination intentions.
When faced with a health threat such as risk of HPV infection, individuals have
different options for how to address this issue (e.g. vaccination, screening,
abstinence). Specific information that pertains to a particular option (e.g. HPV
vaccine availability, vaccine benefits) may be especially important for opting to
adopt that particular strategy (e.g. receiving the vaccine).

This study found that perceived knowledge was significantly associated
with vaccination intentions even when accounting for objective HPV and HPV
vaccine knowledge. Perceived knowledge may be part of an individual’s belief
system, which serves to motivate individuals to intend and take action. While
objective HPV knowledge may be important for generating awareness in the early
stages of the decision-making process, it may not directly influence vaccination
intentions. Thus, beyond providing objective HPV knowledge to promote
informed decision-making, educational programs may increase individuals’
intentions to receive the HPV vaccine by fostering individuals’ confidence in their
own knowledge. Such educational interventions should be developed and tested in

well-controlled future studies.
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An important limitation of this study is that the sample consisted of a
small group of culturally homogeneous, high SES, male college students;
therefore, findings cannot be generalized to the general population. Future studies
should include culturally diverse men, men from lower socioeconomic status as
well as rural residents. Given the small number of non-heterosexual men in our
sample is it difficult to interpret the effect of sexual orientation on vaccination
intention found in this study. There is evidence to suggest that gay and bisexual
men report higher levels of objective and perceived HPV knowledge (Brewer, Ng,
McRee, & Reiter, 2010) and greater willingness to receive the HPV vaccine
(Gilbert, Brewer, Reiter, Ng, & Smith, 2010). Studies with larger portions of gay
and bisexual men may wish to explore differences in HPV knowledge and
vaccination intentions among these populations. Furthermore, considering that
health behavioural intentions not always lead to actual completion of a behaviour,
(Gollwitzer & Sheeran, 2006; Webb & Sheeran, 2006) future studies should also
explore male’s objective and perceived knowledge as factors related to actual
vaccination behaviour. Finally, the present findings are based on correlational
data from a cross-sectional design, future experimental and longitudinal studies
are needed in order to understand the causal relationship between knowledge and
vaccination intentions and behaviour.

Lack of knowledge can be a significant barrier in the decision-making
process. While it is important to educate men about HPV so that they can make an
informed vaccination decision, educational efforts should focus on providing
information that pertains specifically to the vaccine, not just to the disease in

general. Further, it seems that a perceived lack of knowledge can pose an even
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greater barrier to intending to be vaccinated. It is important that men feel
confident in their knowledge about HPV and the HPV vaccine, because it is not
only what they know, but also what they think they know that is related to

vaccination intentions.
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Table 1

Questionnaire Items for Objective Knowledge

HPYV knowledge (0=.72)

Correct Incorrect  Don't
Item (%) (%) Know (%)
HPV infection makes you unable to have 323 12.1 55.6
children.
HPV is sexually transmitted. 83.1 3.2 13.7
Men cannot carry HPV. 58.7 18.5 21.8
HPV can lead to the sexual transmission 5.6 17.7 76.6
of Hepatitis B.
The majority of sexually active people will get 29.0 29.4 47.6
HPV at some point in their lifetime.
People who have been infected with HPV 67.7 1.6 30.6
might not have symptoms.
HPV is the main cause of cervical cancer. 34.7 8.1 57.3
Genital warts are caused by HPV. 23.4 17.7 58.9
Condoms prevent the spread of HPV from 7.3 62.9 29.8
person to person.
Smoking increases the risk of developing 30.6 12.1 57.3
cervical cancer.
Most women who test positive for HPV will 27.4 12.9 59.7

not get cervical cancer.
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HPYV vaccine knowledge (0=.67)

Correct Incorrect  Don't
Item (%) (%) Know (%)
A vaccine for HPV has been approved and is 74.2 0 25.8
now available for females.
The HPV vaccine involves the administration 25.0 0 75.0
of three separate doses.
The HPV vaccine helps prevent the 54.0 3.2 42.7
development of cervical cancer.
The HPV vaccine helps prevent the contraction 18.5 16.1 65.3
of genital warts.
Those who have received the HPV vaccine no 68.5 0.8 30.6
longer need to be screened for cervical cancer.
The HPV vaccine doesn’t protect against 31.5 4.8 63.7

transmission of Hepatitis B.
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TRANSITION TO MANUSCRIPT 3

Considering that the HPV vaccine could have significant effects on
population health, and using the previous findings, the purpose of Study 3 was to
design and test an educational intervention to assist young adults with their HPV
vaccination decisions. Given the relatively low levels of HPV and HPV vaccine
knowledge in young adults, and to ensure their capacity to make informed
decisions, it was critical to improve their levels of knowledge. In addition,
considering that higher levels of HPV and HPV vaccination knowledge may
influence young adults’ attitudes and believes about the virus and the vaccine, the
intervention aimed at increasing young adults’ vaccination intentions. Study 1 and
Study 2 demonstrated that the influence of doctor recommendation, social norms,
and levels of knowledge and perceived knowledge were related to vaccination
intentions in young adults. Inspired by these results, and based on the HBM,
Study 3 aimed to examine the effects of educational interventions on young adults

HPV and HPV vaccine knowledge and vaccination acceptability.
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Manuscript 3:

How to inform: Comparing written and video education interventions

to increase human papillomavirus knowledge and vaccination

intentions in young adults

Andrea Krawczyk, Elsa Lau, Samara Perez, Vanessa Delisle, Rhonda

Amsel & Zeev Rosberger, Journal of American College Health (In Press)
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Abstract
Objective: To compare the efficacy of two Human Papillomavirus (HPV)
educational interventions on increasing HPV knowledge and vaccination
intentions in college students.
Participants: Male (n = 60) and female (n = 140) undergraduates (Mg, = 20.4,
SD = 2.3) recruited from a university in Montreal Canada, from October 2009-
March 2010.
Methods: Using theory based interventions, participants were randomly assigned
to either a written HPV pamphlet, an HPV video, or a control. HPV knowledge
and vaccination intentions were assessed pre- and post-intervention.
Results: Low baseline knowledge and intentions were found across groups. Post-
intervention, participants in the written and video interventions had significantly
higher knowledge and intentions than the control. No differences were found
between written and video interventions on knowledge or intentions.
Conclusion: This study, a first in comparing HPV educational formats, suggests
that both written and video interventions are equally effective in educating about

HPV and increasing young adults’ vaccination intentions.
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Introduction

The human papillomavirus (HPV) is the most common sexually
transmitted infection (STI), with prevalence highest among sexually active young
adults between 15 to 24 years of age (Burchell et al., 2006; Weinstock, Berman,
& Cates, 2004). HPV is the primary cause of cervical cancer (Kjaer et al., 2002),
genital warts (Baseman & Koutsky, 2005), and is associated with vulvar, vaginal,
penile, anal, and oropharyngeal cancers (Muiioz, Castellsague, de Gonzalez, &
Gissmann, 2006). Cervical cancer is a serious and life threatening disease
affecting women (Franco & Harper, 2005). While implementation of cervical
cancer screening in North America has significantly decreased the rates of
cervical cancer, the number of new cases and associated deaths for a largely
preventable disease remains quite high (Ferlay et al., 2010).

Currently, there is no known cure for HPV, but prophylactic vaccines are
available which are effective in protecting against approximately 70% of cervical
cancers and 90% of anogenital warts (National Advisory Committee on
Immunization, 2007). In several countries including the United States and
Canada, Gardasil™ and Cervarix"™ were approved for females aged 9 to 26 and
10 to 25 respectively. Although the HPV vaccine has maximum benefit when
given prior to initiation of sexual activity (Centers for Disease Control and
Prevention, 2011), there is strong evidence that sexually active females between
the ages of 16 to 25 also will benefit from immunization (Barr et al., 2008).
Increasing vaccination uptake in young adults is essential because they are at high

risk of contracting HPV, yet it appears that only a minority of young women in
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North America have received the HPV vaccine (Allen et al., 2009; Kiely, De
Wals, Sauvageau, Dube, & Deceuninck, 2010; Lavoie et al., 2010).

In addition to current low uptake, it is of concern that 18 to 48% of young
adults have low vaccination intentions (Jain et al., 2009; Zimet et al., 2010).
Intentions are defined as the precursor to health behavior change (Fishbein, 2000;
Fishbein & Ajzen, 1975), acting as a mediator through which antecedent
predictors influence behaviors (Baron & Kenny, 1986). Some commonly reported
barriers of HPV vaccination intentions include: being in a monogamous
relationship, fear of side effects, and lack of knowledge (Zimet et al., 2010). HPV
knowledge among this age group is relatively low (Brewer & Fazekas, 2007;
Holcomb et al., 2004), with males having even lower levels of knowledge than
females (Baer, Allen, & Braun, 2000; Holcomb et al., 2004). Across studies, most
young adults report having never heard of HPV and further, being unaware of its
consequences (Brewer & Fazekas, 2007). Additionally, some studies find that
higher levels of knowledge are positively correlated with higher intentions to
vaccinate (Doherty & Low, 2008; Lambert, 2001), while others find no relation
(Allen et al., 2009).

Educational interventions have been shown to enhance HPV knowledge
and vaccination intentions among college students (Doherty & Low, 2008;
Lambert, 2001). Additional questions remain as to whether different educational
intervention formats may lead to differential outcomes. Most studies examining
the impact of educational interventions on HPV knowledge and vaccination
intentions have used written formats (Davis et al., 2004; Doherty & Low, 2008;

Lambert, 2001), with only a few recent studies evaluating video HPV
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interventions (Chapman et al., 2010; Vallely, Roberts, Kitchener, & Brabin,
2008). In other health related fields, video interventions have been shown to be
equally or more effective than written materials in increasing health-related
knowledge and behaviour (Armstrong, Idriss, & Kim, 2011; Dunn, Shenouda,
Martin, & Schultz, 1998; Idriss, Alikhan, Khalil, & Armstrong, 2009).

Research has shown that a health-care professional’s (HCP)
recommendation is one of the strongest predictors of vaccine uptake (Jones &
Cook, 2008; Rosenthal, Kottenhahn, Biro, & Succop, 1995; Zimet, Blythe, &
Fortenberry, 2000), with a strong physician recommendation resulting in a 4-fold
greater likelihood to receive the HPV vaccine compared to a weaker
recommendation (Rosenthal et al., 2011). Despite the advent of the internet and
other communication channels, many individuals still cite HCPs as their most
trusted source of medical information (Caskey, Lindau, & Alexander, 2009; Hesse
et al., 2005), suggesting that HCPs may strongly influence HPV vaccination
intentions among young adults. Therefore the presentation of a video in which an
HCP recommends the HPV vaccine may be more efficacious than providing
written information.

To the best of our knowledge, there are no published studies comparing
the efficacy of written and video interventions specific to HPV. The present study
evaluates the relative efficacy of two HPV educational interventions (written and
video) to increase HPV and vaccine knowledge and vaccination intentions among
college students. Furthermore, the present study explored the efficacy of a HCP
delivering the information in an audio-video format compared to the same

information delivered in a written pamphlet. It was hypothesized that: 1) both
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intervention groups (written and video) would improve knowledge of HPV and
the vaccine compared to the control group 2) both intervention groups would
increase in vaccination intentions compared to the control group, and 3) the video
intervention would be more effective in increasing both knowledge and
vaccination intentions compared to the written intervention. The possible
influence of gender on the results was also explored.
Method

Participants

Two hundred undergraduates were recruited from classes at a university in
Montreal, Canada through advertisement. All forms of recruitment and consent
material indicated that the study investigated factors that affect students’ decision
making regarding health and sexuality. There was no mention of HPV or the HPV
vaccine.

Individuals recruited from psychology classes received one course credit
in return for their participation. Those recruited from other undergraduate classes
were compensated by having their names entered in a draw for a chance to win
one of three $100 prizes. Individuals who had received the HPV vaccine were
excluded from the study. The study protocol was reviewed and approved by the
McGill University Research Ethics Board-II.

Procedure

The interventions were completed at a university computer lab reserved
solely for this study. Supervised by two research assistants, a maximum of six
individuals were in the lab at a time. Participants were randomly assigned to one

of three conditions: written, video, or control condition. The written intervention
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group read an educational HPV and vaccine pamphlet, and the video intervention
group watched an educational HPV and vaccine video. The control group read an
educational pamphlet about general cancer prevention strategies. Participants
completed an online questionnaire pre-intervention and post-intervention. Each
participant sat at an enclosed private cubicle where they read the pamphlet or
watched the video on a computer monitor (with audio head phones). All three
groups took approximately five minutes to read their pamphlet or watch their
video. Following completion of the questionnaire, participants were debriefed.
Data was collected from October 2009 — March 2010.
Intervention Development

The development of both the written and the video interventions was
guided by the Health Belief Model (HBM), a theoretical framework commonly
applied to health-behavior research (Harrison, Mullen, & Green, 1992; Janz &
Becker, 1984). Key factors of the HBM as they apply to intentions to receive the
HPYV vaccine are: perceived susceptibility to and severity of HPV, perceived
benefits (e.g., the prevention of HPV), perceived barriers (e.g., side-effects of the
HPYV vaccine), and cues to action (e.g., a HCP recommending the HPV vaccine).

The written and video interventions contained information about the
incidence, transmission, and consequences of HPV and the efficacy and safety of
the vaccine, which was obtained from the Society of Obstetricians and
Gynaecologists of Canada website (2009). The control intervention contained
information about healthy lifestyle choices to prevent cancer, which was obtained
from the Canadian Cancer Society website (2010). Both of these websites contain

up to date, evidence-based medical health information.
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The interventions were developed by the authors for the purpose of this
study in consultation with HPV experts in the field of psychosocial oncology. In
order to control for the effect of content, the video and written intervention
contained identical information but differed in the format (written pamphlet vs.
video on computer screen) in which the information was delivered. The video
portrayed a senior male HCP delivering the information in a ‘talking head’ shot
frame, talking directly to the camera with only his upper body visible. To ensure
the credibility of the interventions, participants were asked “How credible did you
find the informational pamphlet/video that you read/saw?” Participants answered
on a 7-point scale (1 = “Not at all credible” to 7= “Very credible”). All three
conditions received similar high mean credibility ratings (written intervention: M
=5.30, SD = 1.13; video intervention; M = 5.32, SD = 1.33; control pamphlet: M
=5.51, 8D =1.29).

Measures

Participants completed socio-demographic data and questions regarding
their general health (e.g., history of childhood vaccination) and their sexual health
history (e.g., age at first sexual intercourse).

Intention to receive the HPV vaccine was the primary outcome measured
using the question, “Do you intend to receive the HPV vaccine?” Participants
answered Yes or No to this item and then indicated the degree to which they did or
did not intend to receive the vaccine on a 7-point scale (1 = “Not at all” to 7 =
“Definitely”).

HPYV and vaccine awareness was assessed using the following two

questions: “Have you heard of HPV?” and “Have you heard of the HPV vaccine?”
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with a yes/no response category. Knowledge about cervical cancer (e.g., “HPV is
the main cause of cervical cancer”), HPV (e.g., “HPV is sexually transmitted”),
and the HPV vaccine (e.g., “The HPV vaccine helps prevent the contraction of
genital warts”) was assessed using a 22-item scale. Six items were adapted from
Dempsey and colleagues (2006); eight items were adapted from Yacobi and
colleagues (1999), and 8 items were created for the purpose of this study, with
particular emphasis on the HPV vaccine. Participants answered either “True”,
“False,” or “Don’t know” to each item. Correct responses were summed to create
a total knowledge score. Internal consistency of the knowledge scale was high
(Cronbach’s alpha = .86).
Statistical analysis

Data analysis was conducted using the Statistical Package for the Social
Sciences (SPSS) 16.0. Descriptive statistics were conducted on demographic,
health, and sexual health variables. The relative efficacy of the interventions in
increasing HPV and vaccine knowledge was assessed with a 2 (pre-post) x 3
(control, written, video) x 2 (gender) mixed between-within subjects ANOVA.
Using the same design, a 2 x 3 x 2 ANOVA assessed vaccination intentions. Post-
hoc Tukey’s HSD tests for HPV knowledge and vaccination intentions were
conducted to examine specific subgroup differences across time, group, and
gender.

Results

Detailed demographic data, as well as health and sexual health

characteristics for all participants are shown in Table 1. The mean age of our

sample was 20.4 (SD = 2.3). The SES of this sample was high (46% indicated an

86



annual family income of over 100,000). More than half of the sample (54.5%)
reported being in a relationship. The mean age of first sexual intercourse among
those who reported being sexually active (n = 150) was 17.1 (SD = 2.1), and the
mean number of lifetime sexual partners was 2.8 (SD = 3.6). One third of
participants have undergone an STTI test (35.5%), but only 3.5% reported having
had a positive diagnosis.

For the entire sample, pre-intervention knowledge scores were modest (M
=10.58 out of 22, SD = 4.55) and intentions to receive the HPV vaccine were low
(M =3.37.SD = 1.89 out of 7). Only 36.5% of participants indicated high
intentions to be vaccinated (score of 5 or above on a 7-point scale). Most
individuals had previously heard of HPV as well as the HPV vaccine (89% and
80%, respectively). Across the control, written, and video intervention groups,
participants did not differ on any demographic, sexual, and health characteristics
(e.g., having had sexual activity, sexual intercourse, a positive STI test result,
knowing someone who had cervical cancer).

Results of the ANOVA for knowledge showed a significant main effect
for group (p <.001, n*=.12), time (p < .001, n* = .66) and gender (p < .001 n*=
.10). There was also a significant time by group interaction effect (p <.001), with
post hoc Tukey’s tests finding that both the written intervention (M, = 10.48, SD
=4.86; My, = 17.46, SD = 2.09) and video intervention (M, = 11.49, SD = 4.25;
M,o5e=16.70, SD = 2.19) significantly increased knowledge, whereas no
significant change was observed for the control group (M,. = 10.89, SD = 4.15;
M,o5e=12.06, SD = 4.15) (Figure 1.). Post hoc Tukey’s tests also indicated that

the written and video groups had higher HPV knowledge scores compared to the
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control group post intervention. Post hoc Tukey’s comparisons found no
significant difference in knowledge scores between the written and video groups
(Figure 1.). There was a significant time by gender interaction effect (p <.01),
with a post-hoc Tukey’s test indicating that females (M = 11.49, SD = 4.25) had
higher knowledge scores pre-intervention than males (M = 8.45, SD = 4.54). Post-
intervention, females (M = 15.82, SD = 3.32) had significantly higher knowledge
than males (M = 14.50, SD = 4.55).

Results of the ANOVA for vaccination intentions found a significant main
effect for time (p < .001, n*=.12). There was a significant interaction effect
between time and group (p < .01), with post hoc Tukey’s tests indicating that both
the written intervention (M,,. = 3.52, SD = 1.94; M,,,;= 4.57, SD = 1.90) and
video intervention (M, = 3.14, SD = 1.85; M,,oss=4.39, SD = 1.86) groups
significantly increased reported intentions, whereas no significant difference was
observed for the control group (M. = 3.51, SD = 1.90; M,,,,,= 3.88, SD = 1.77)
across time (Figure 2). Post-hoc Tukey’s tests indicated that both the written and
video intervention groups had significantly higher post-intervention vaccination
intentions compared to the control (Figure 2). Post hoc Tukey’s comparisons
found no significant difference in vaccination intentions between the written and
video groups. Neither pre nor post-intervention intentions differed between males
and females.

Comment

The present study evaluated the effects of educational interventions on

HPYV knowledge and vaccination intentions in college students. The first objective

was to investigate whether educational interventions are effective in improving
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HPYV knowledge. The written and video interventions significantly increased
knowledge compared to the control group. While most participants reported
having heard of HPV and the vaccine, pre-intervention HPV knowledge was
modest, which is consistent with the literature (D'Urso, Thompson-Robinson, &
Chandler, 2007; Klug, Hukelmann, & Blettner, 2008). The low levels of
knowledge pre-intervention emphasize the need for educational interventions
among young adults. Males had lower levels of knowledge than females pre-
intervention which is also consistent with the literature (Klug et al., 2008). Female
participants still had higher levels of knowledge compared to males post
intervention, however both genders increased in knowledge.

The second objective was to examine the effectiveness of educational
interventions in improving HPV vaccination intentions. The written and video
interventions significantly increased vaccination intentions in comparison to the
control group. Considering that the vaccine has been available for several years,
and vaccination rates among young adults remain low, it is promising that both
interventions were effective in improving vaccination intent which may facilitate
uptake.

Lastly, the present study tested whether an HPV video intervention
delivered by an HCP could be more efficacious in increasing knowledge and
vaccination intentions than the same information delivered in a pamphlet format.
The video intervention was not superior to the written intervention in increasing
knowledge and intentions. The video was designed to provide information that
was identical to the written intervention to control for additional variables and

allow for a direct comparison of a video and pamphlet format.
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One possible explanation for the lack of difference is that the video did not
include elements such as music and images, as well as factors that might trigger
strong emotional reactions (Albarracin et al., 2005; Riley, Obermayer, & Jean-
Mary, 2008). In addition, although the video intervention aimed to capitalize on
an HCP’s pivotal role in informing individuals about HPV and increasing
vaccination intentions (Rosenthal et al., 2011), it may have lacked elements of a
real-life HCP’s recommendation, such as the personalized provision of
information (Albada, Ausemsb, Bensinga, & van Dulmen, 2009) and shared
decision making that allows for two-way communication (Anhang et al., 2004).

Limitations of this study include high socioeconomic status of the sample,
and therefore results may not be generalizable to a wider population of young
adults. Participants were self-selected, which may have also limited
generalizability as the sample may be representative of individuals who are
interested in health and sexual health. Additionally, participants were
administered the post-intervention questionnaire immediately after receiving the
intervention, limiting conclusions on the long-term effects of the intervention on
knowledge and intentions.

Future studies could improve both video and written interventions by
tailoring them to the target audience’s gender, culture, age, and sexual experience.
As there are mixed findings regarding the relation between knowledge and
vaccination intentions, alternative constructs such as social norms, maybe
important factors to explore. This approach may include incorporating peer
influences and peer support in interventions designed for young college students.

HIV/AIDS education campaigns have successfully incorporated targeted, theory-
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based interventions, using a variety of active and passive strategies (Albarracin et
al., 2005) and these techniques should be considered when designing future HPV
interventions. Another future direction for HPV interventions includes the
innovative use of media technology. While the present findings suggest that
written and video interventions are efficacious and should continue to be
developed, consideration should be given to the wide reaching potential of the
internet and the popularity of mass media. Educational messages may be more
effectively delivered through media such as cell phones, text messages, You-tube
videos, and Twitter. In a recent study, cell phone text messages were effective in
decreasing smoking in young adults (Riley et al., 2008). A recent review indicated
that technology based interventions are effective and economical means of health
promotion (Noar, Black, & Pierce, 2009) and would benefit from further research
and application.
Conclusions

As evidence of the efficacy of the HPV vaccines in preventing HPV
infection and related cancers continues to grow (Giuliano, Palefsky, et al., 2011;
Haupt & Sattler, 2010), it is critical that college students be informed about their
HPYV risks and the methods of prevention available. The present study is the first
randomized-control design study comparing the efficacy of written and video
HPV interventions that are guided by a theoretical framework. Both the written
and video interventions facilitate consistent delivery of HPV education and were
successful in increasing knowledge and vaccination intentions. The written and
video formats were equally effective in the present study, suggesting that for some

populations a cost-effective pamphlet may be sufficient to increase knowledge
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and intentions to receive the HPV vaccine. It remains to be seen whether the video
format might prove to be a superior HPV intervention, particularly when
incorporating all of the advantages available to multimedia-video formats.
Assessments of the long-term effectiveness of these interventions may be critical
elements in the promotion of HPV vaccination. Consequently, efforts should be
directed to continue to improve educational HPV interventions which could
significantly prevent and reduce morbidity and mortality from cervical and HPV-

related cancers.
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Table 1.

Demographic, Health, and Sexual Health Characteristics

Variable n (%) Variable n (%)
Gender Ever engaged in sexual

Male 60 (30) | intercourse

Female 140 (70) No 40 (20.0)

Language Yes 150 (75.0)
English 120 (60.0) | Currently has a sexual partner
French 26 (13.0) No 94 (47.0)
Other 53 (26.5) Yes 106 (53.0)

Ethnicity Currently has more than one
White (Caucasian) 122 (61.0) | sexual partner
Other 77 (38.5)

Religion No 196 (98.0)
Christian 75 (37.5) Yes 4(2.0)
Jewish 38 (19.0) | Frequency of condom use
Muslim 10 (5.0) Never 19 (12.7)
Other 14 (7.0) Occasionally 41 (27.3)
Not affiliated 62 (31.0) Mostly 36 (24.0)

Family income Always 50 (33.3)
Less than $40,000 17 (8.5) | Ever had an STI test
$40,000-$59,999 25 (12.5) No 129 (64.5)
$60,000-$79,999 28 (14.0) Yes 71 (35.5)
$80,000-$99,999 28 (14.0) | Ever had an STI
$100,000-$150,000 46 (23.0) No 193 (96.5)
More than $150,000 46 (23.0) Yes 7(3.5)

Marital status Knows anyone who has had
Single 192 (96.0) | cervical cancer
Common law 2(1.0) No 182 (91.0)
Married 4(2.0) Yes 17 (8.5)
Divorced 1(0.5) | Ever heard of HPV

Received most childhood

vaccines No 22 (11.0)
No 5@2.5) Yes 178 (89.0)
Yes 194 (97.0) | Ever heard of the HPV vaccine

Currently in a relationship
No 90 (45.0) No 41 (20.5)
Yes 109 (54.5) Yes 159 (79.5)

Sexual orientation HPYV vaccine covered by health
Heterosexual 188 (94.0) | insurance
Homosexual 7 (3.5) No 23 (11.5)
Bisexual 4(2.0) Yes 27 (13.5)
Other 1(0.5) Don’t Know 150 (75.0)
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Figure 1.

Mean HPV and Vaccine Knowledge Scores Pre- and Post-Intervention
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Figure 2.

Mean HPV Vaccination Intentions Pre- and Post-Intervention
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TRANSITION TO MANUSCRIPT 4

While understanding HPV vaccination decision-making in young adults is
important, parents’ decisions regarding whether to accept the vaccine for their
daughters is an additional critical component of HPV prevention.

Indeed, parents’ vaccination decisions influence their child’s future health.
To ensure vaccination prior to initiation of sexual activity, the HPV vaccine is
especially recommended for children and young adolescents aged 9 to 14 parental
acceptance of the vaccine is required. Clearly, it is important to understand factors
that affect parental acceptance or rejection of available immunizations for their
children. In particular, decisions regarding the HPV vaccine can be difficult for
some parents. While the vaccine is recommended by professional and public
health agencies, individual attitudes about the HPV vaccine may influence their
vaccination. In the context of an universal vaccination program conducted in the
province of Québec, study 4 explored factors related to parental vaccination

decision-making.
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Study 4:

Parental HPV Vaccine Decision-Making: The Role of Vaccination Safety

Andrea L. Krawczyk, Bérbel Knduper, Vladimir Gilca, Eve Dubé & Zeev

Rosberger
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Abstract
Objective: Vaccination against the human papillomavirus (HPV) is an effective
primary prevention measure for HPV-related cancers. However, for children and
young adolescents, the uptake of the vaccine is contingent on parental vaccination
consent. This study seeks to identify key differences between parents who accept
and parents who refuse the HPV vaccine for their daughters.
Methods: A random sample of 2500 parents of 9-10 year old girls, who were
offered the HPV vaccine at no cost in the context of a universal school
vaccination program, were invited to participate in the study by mail. Participants
completed a questionnaire based on the theoretical constructs of the health belief
model (HBM) and additional relevant factors identified in the literature.
Results: Most respondents (88.2%) reported accepting the HPV vaccine for their
daughter. The HBM constructs (perceived susceptibility of daughters to HPV
infection, perceived benefits of the vaccine, perceived barriers, and cues to action)
distinguished between parents who accepted and parents who refused the HPV
vaccine. In particular, parental perception of vaccine safety was the strongest
factor associated with acceptance. Further, perceived safety was a significant
independent contributor beyond all other HBM constructs. Other significant
factors associated with parental intention and not included in the theoretical
framework were vaccination attitudes, anticipated regret, adherence to other
routinely recommended vaccines, social norms, and positive media influence.
Conclusions: The HBM provided a useful, but not sufficient, framework to

identify the potential critical factors related to parental vaccination decision
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making. Comprehensive theories of vaccination decision making that include

behavioural, social, and cognitive factors are warranted.
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Introduction

What factors determine whether parents accept or refuse the human
papillomavirus (HPV) vaccine for their daughters? Despite the fact that this
question has received significant research and media attention over the past few
years, the answer remains uncertain. The present study aims to contribute to the
future theoretical and clinical understanding of parental HPV vaccination decision
making.

The HPV vaccine protects against sexually transmitted infections caused
by high-risk subtypes of the HPV accounting for approximately 70% of cervical
cancers. In addition, a quadrivalent vaccine also protects against non-carcinogenic
low-risk subtypes of the virus, which are responsible for 70-95% of genital warts
(GW). Although GW are not a life-threatening condition, they can have a
significant negative impact on the quality of life of patients.

Because of the sexually transmitted nature of HPV, the vaccine is more
effective if administered before the inception of sexual activity, and parents are
prompted to vaccinate their daughters with the vaccine at an early age. Most
guidelines recommend vaccinating girls aged 9 to 14 years (Center for Disease
Control and Prevention, 2007; National Advisory Committee on Immunization,
2007).

During the last decade, several new vaccines were approved and
recommended for routine use in industrialized countries and about twenty new or
improved vaccines are expected to be available by 2015 (Center for Disease
Control and Prevention, 2011; National Advisory Committee on Immunization,

2006). Thus, increasingly, parents need to consider and authorize a greater
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number of vaccinations for their children. Parental vaccination decision making
involves wishes to protect children against potential future diseases, concerns
about new vaccines and their consequences, and interactions between social-
environmental, institutional, structural, and individual factors (Sturm et al., 2005).

HPYV vaccine acceptability research is rapidly growing, with many studies
examining factors related to not only parental intention to vaccinate daughters but
also actual acceptance (Trim et al., 2012). Two main problems with previous
studies are the lack of theoretical frameworks to underpin hypotheses and
contradictory findings across studies. Factors identified in these studies as being
associated with parental vaccine acceptance include: parent characteristics
(educational level, race/ethnicity, religion); child characteristics (age, sexual
behavior); household characteristic (income, location); access to medical care
(having a general practitioner, routine medical visits); social-environmental
factors (media influence, social norms, health professional recommendations,
vaccine cost) and parent-specific factors (beliefs, attitudes, knowledge, worries
about the vaccine’s impact on girls’ sexuality, anticipated regret, trust in
pharmaceutical companies, uptake of other vaccines, lack of knowledge, and
personal doubts about the vaccine safety; Allen, 2010; Brewer et al., 2011; Cates
et al., 2010; Dempsey et al., 2009; Gerend et al., 2009; Gottlieb et al., 2009;
Guerry et al., 2011; Hughes et al., 2009; Reiter et al., 2009; Reiter et al., 2011;
Rosenthal et al., 2008; Ziarnowski, Brewer, & Weber, 2009).

In the few studies that examine parental HPV vaccine acceptance from a
theoretical perspective (Brewer et al., 2011; G. Ogilvie et al., 2010), the most

commonly employed theory is the health belief model (HBM) (Rosenstock,
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1974). Indeed, the HBM is one of the most widely used theoretical frameworks to
study a range of health-related behaviours (K. Glanz, Rimer, & Viswanath, 2008),
including cancer preventive behaviours (Janz & Becker, 1984; Tanner-Smith &
Brown, 2010). According to this model, HPV vaccination acceptability is
determined by five factors: 1) perceived susceptibility to HPV, 2) perceived
severity of HPV, 3) the belief that the HPV vaccine will be beneficial in
preventing the illness, 4) the belief that the barriers to the HPV vaccine will be
outweighed by the benefits, and 5) external influences prompting HPV vaccine
uptake.

The current study addresses two critical questions. First, what are the key
differences between parents who accept and parents who refuse the HPV vaccine
for their daughters? Second, is the HBM as a theoretical framework adequate for
guiding understanding of parental vaccination decision making?

Based on the HBM, we hypothesized that parental acceptance of the HPV
vaccine will be related to greater perceived susceptibility of daughters to HPV
infection, greater perceived severity of the infection, more perceived benefits of
the vaccine, fewer perceived barriers, and more cues to action (after controlling
for socio-demographic factors). Second, beyond the HBM constructs, we
hypothesized that facilitating, individual factors such as positive vaccination
attitudes, perceived vaccine safety, anticipated inaction regret (worry about
regretting not accept the vaccine) and HPV and HPV vaccine knowledge;
behavioural factors, including adherence to routinely recommended vaccination;
and social factors, including positive media exposure and social norms, would be

associated with vaccine acceptability. Lastly, we expected that perceived safety
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and HPV knowledge would be significant independent contributors beyond all

other HBM constructs and would improve the overall fit of the model.

Method

Participants & Procedures

The present study is a cross-sectional survey of parents whose daughters
were in grade 4 (9-10 years old) during the 2008-2009 school year in Quebec,
Canada. Since 2008, in Quebec, all grade 4 girls have become eligible for the
HPYV vaccine in a school-based, universal, opt-in vaccination program free of
charge. A stratified random sample of 2500 parents of 9-10 year old girls was
identified using the Régie de I’assurance maladie du Québec (RAMQ) database,
and parents invited to participate in the study by mail. Invitation letters and
questionnaires were sent in either French or English according to the family’s
preferred language of correspondence provided by RAMQ. Participants who
returned their completed questionnaires were compensated with a CAN$15.00 gift
certificate from a local bookshop. The study was approved by the Commission
d’acces a I’information du Québec (CAIQ) and received ethical approval from the
McGill University Institutional Review Board.
Measures

The questionnaire development was guided by the HBM and enriched by
adding questions assessing other relevant information found in the literature.
Questions assessing each theoretical construct were based on previous parental
HPYV vaccine acceptability research, adapted for the purpose of this study with

authors’ permission (Dempsey et al., 2006; Krawczyk et al., 2012). A preliminary
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questionnaire was administered to 10 parents to ensure comprehension, reading
ease, and scale reliability. The outcome measure of the study, HPV vaccine
uptake, was assessed with the question: “Has your daughter received the HPV
vaccine?” Response to this question was dichotomous (yes, no).

Potential HBM constructs related to vaccination acceptance were assessed
using 7-point Likert scales ranging from 1 (strongly disagree) to 7 (strongly
agree). Constructs that were measured using three or more items were evaluated
for internal consistency using Cronbach’s alpha. Perceived daughter’s
susceptibility to HPV was assessed using a 3-item scale (o = .88; e.g. “it was
likely that my daughter would contract HPV™). Perceived severity of HPV was
assessed using a 4-item scale (o = .83; e.g.”“ I believed that it would be serious if
my daughter contracted HPV?™). Perceived benefits of the HPV vaccine were
assessed using a 3-item scale (o = .74; e.g. “I believed that the HPV vaccine is
effective in preventing HPV™). Perceived barriers to the HPV vaccine were
assessed using a 9-item scale (o =.73; e.g. “the HPV vaccine would encourage
sexual activity”). Cues to action were assessed using a 5-item scale (o =.69; e.g.
“I was prompted to get the vaccine for my daughter by a health care provider”).
In addition potential cognitive, behavioural, and social factors related to
vaccination acceptance found in the literature were assessed: General vaccination
attitudes (positive and negative attitudes) were measured with a 10-item scale
(Fazekas et al., 2008). Perceived safety of the HPV vaccine was assessed with the
statement: “Before I made the decision about the vaccine I believed that the HPV
vaccine is safe”; Fear of regret about the decision was assessed with two

statements: “Before I made the decision about the vaccine, I worried that I would
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regret having my daughter vaccinated” and “Before I made the decision about the
vaccine, | worried that I would regret not having my daughter vaccinated”;
Positive and negative media influence were assessed with two statements: “Before
I made the decision about the vaccine, what I had heard about the HPV vaccine in
the media (TV, radio, newspapers, magazines, the internet, etc.) had been
positive/negative”. Perceived social norms was evaluated with the statement:
“Most people who are important to me thought I should have my daughter receive
the HPV vaccine”. All the above factors were measured using a 7-point scale
ranging from 1 (strongly disagree) to 7 (strongly agree). HPV and HPV vaccine
objective knowledge were assessed using a 16-item knowledge test based on
information from the Society of Obstetricians and Gynecologists of Canada
(2009). Participants answered, “true”, “false”, or “don’t know” to each of the 16
statements (e.g. “HPV is the most common sexually transmitted infection” and
“The HPV vaccine protects against genital warts”). Correct answers were summed
to create a total knowledge score for each participant. Finally, Mistrust in
pharmaceutical companies was assessed with the statement: “I am concerned that
my daughter’s health is not the primary objective of the HPV vaccine’s
manufacturers” with dichotomous (yes, no) response options.

Participant’s demographic information included: age, gender, ethnicity,
language, marital status, educational level, annual family income, and religious
affiliation. Contribution of religion affiliation towards the vaccination decision
was evaluated with the statement: “My religious affiliation affected my decision
about the vaccine” and measured using a 7-point scale ranging from 1 (strongly

disagree) to 7 (strongly agree). Finally, participants were asked questions

105



regarding previous experience with cancer and STI’s and at what age they
anticipate that their daughter would become sexually active (Table 1).
Statistical Analyses

Before testing the study’s hypotheses, we performed basic descriptive
statistics, and chi-square and independent-sample #-tests to identify socio-
demographic differences between parents who accepted the vaccine for their
daughters (acceptors) and parents who did not accept the vaccine (non-acceptors).
To test our first and second hypotheses (that the HBM constructs will be related to
vaccination acceptance and that additional constructs identified as relevant in the
literature will be also related to vaccination acceptance, respectively) we
conducted univariate logistic regression analyses. To test our third hypothesis,
namely whether perceived safety and knowledge are independent contributors
beyond other HBM constructs, a multivariate logistic regression model was
conducted. Discrimination and calibration of the logistic regression models were
assessed with the c-index and Hosmer-Lemeshow goodness-of-fit test statistic
(HL), respectively (Hosmer & Lemeshow, 2000). The c-index for the model
reflects the percentage of comparisons where parents who have high values of a
specific variable, had a higher probability of vaccine acceptance than parents who
endorsed low levels of the later variables for all possible pairs of parents in the
sample, one of whom reported high values and the other of whom reported low
values. The HL is a measure of the accuracy of the predicted number of cases of
vaccination acceptance compared to the number of parents who actually reported

vaccine acceptance across the spectrum of probabilities. A large p value indicates
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a good model fit. All analyses were conducted using SPSS version 20.0 for Mac,

and all statistical tests were 2-sided with a p < .05 significance level.

Results

A total of 834 parents returned the questionnaire. The overall response rate
was 33%, which is similar to other studies of this type (Middleman & Tung, 2010;
Petty, Callahan, Chen, Edwards, & Dempsey, 2010). Five questionnaires were
discarded due to missing the outcome variable. Of the 829 parents who reported
their decision whether to accept or reject the vaccine for their daughters 774,
(92.8%) had complete data for all relevant items and were included in the present
analyses.

Participants Characteristics

As shown in Table 2, the sample was quite homogenous consisting of
95.7% female, 88.5% white, 90.6% French speaking, and 84% Christian parents.
Participants’ ages ranged from 26 to 58 (M =40.2, SD = 5.97).

A total of 683 (88.2%) parents reported accepting the HPV vaccine for
their daughters. French speaking participants were more likely to accept the
vaccine than English speaking participants, x> (1, N =774) = 34.65, p< .001.
White/European and Christian participants were more likely to accept the vaccine
than Non-White/European or Non-Christian participants, y* (2, N = 774) = 12.26,
p<.01,and y* (2, N="774) =10.70, (p < .01), respectively. No significant
differences were found between acceptors and non-acceptors when comparing

education attainment (those who achieved some university or higher degree of
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schooling compared those with lower levels of education) or income (below or
above CAD 100,000 a year).
Factors related to vaccination acceptance

As predicted by our first hypothesis, on an unadjusted basis, vaccination
acceptance was associated with four of the five HBM constructs: higher perceived
susceptibility, more benefits, less barriers, and more cues to action (Table 3). In
accordance with our second hypothesis, beyond the HBM constructs, facilitating
individual behavioural, social factors found in the literature were related to HPV
vaccination acceptance including, general vaccination attitudes, HPV vaccine
safety, perceived regret, trust in pharmaceutical companies, adherence to
recommended vaccines, media exposure about the HPV vaccine, and perception
of social norms towards the vaccination decision (Table 2).

In regards to our third hypothesis, perceived safety was a significant
independent contributor beyond all other HBM constructs and improved the final
model fit. Parents who perceived higher levels of vaccine safety were almost
twice as likely to accept the vaccine compared with parents who perceived lower
levels of vaccine safety. The HBM constructs included in the multivariate model
had good discriminative power (c-index = .89), calibration (p = .53 for the HL
statistic) and model fit (NagelkerkeR’ = 0.51). Knowledge, while not significantly
related to vaccine acceptance in the univariate analysis (p = .53), was related to
vaccine acceptance in the context of the multivariate model (Table 3). The
possible interaction between knowledge and perception of safety was tested post

hoc and was not statistically significant.
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Discussion

In accordance with our first hypothesis, the results of this study provide
further support for the relationship between individual cognitive variables
proposed by the HBM (perceived susceptibility of daughters to HPV infection,
perceived benefits of the vaccine, perceived barriers, and cues to action) and
health behaviour, in this instance, to the uptake of the HPV vaccine. However, in
line with our second hypothesis, the results show that behavioural factors (past
vaccination behaviour), social factors (media influence, social support), and other
cognitive factors beyond the ones proposed by the HBM (general vaccination
attitudes, perceived safety of the vaccine, anticipated regret, trust in
pharmaceutical companies), were also associated with vaccination uptake. These
results suggest that the HBM may be useful but not sufficient to fully understand
vaccination decision making.

Particularly, parental perception of vaccine safety appears to be a pre-
requisite for vaccine acceptance; indeed, a deal breaker beyond perceived risk of
the actual disease. Parents may be reluctant to vaccinate their children when they
perceive that a vaccine may cause negative outcomes, even if the disease that
would be prevented is worse (Ritov & Baron, 1990).

Due to the novelty of the HPV vaccine, some parents may not be
convinced about its long-term safety and may prefer to wait until the results long-
term research (beyond 10 years) are available. To date, two types of HPV
vaccines are currently licensed in over 100 countries and have been shown to be
highly efficacious in the short to medium term (Einstein et al., 2011). The bivalent

vaccine protects against two HPV types (HPV-16/18) that lead to cervical cancer
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and the quadrivalent vaccine protects against these same two HPV types plus two
other HPV types (HPV-6/11) that cause genital warts. Among published studies,
the bivalent vaccine has been shown to be effective up to 7.3 years (De Carvalho
et al., 2010) while the quadrivalent vaccine (the vaccine that was received by the
daughters of this study’s participants) has been shown to be effective up to 5 years
post-vaccination for the licensed vaccine (Villa et al., 2006) and up to 8.5 years
for a HPV-16 monovalent vaccine prototype (Rowhani-Rahbar et al., 2009).
Serious adverse events have been spontaneously and voluntarily reported
following vaccination, but because these reports come from an uncertain size
population, it is impossible to reliably estimate their frequency or to establish a
causal relationship to vaccine exposure (Merck Sharp & Dohme Corporation,
2011). Several studies evaluating adverse events after vaccination have concluded
that there is no evidence to date of severe adverse events occurring after
vaccination (Bonanni et al., 2011; Gee et al., 2011; Haupt & Sings, 2011).

In the particular case of newly approved vaccines, it is important to
understand and acknowledge that parental concerns regarding the long-term safety
of the vaccine are understandable and that parents, when accepting to vaccinate
their children with “new vaccines”, are faced with a difficult decision and much
uncertainty. Parents’ worries need to be taken seriously and addressed
appropriately, for example with public health messages communicating the results
of studies on long-term safety as they become available. Longer-term studies will
continue to gather safety information and with time, parental perception of the
HPV vaccine safety will likely increase. However, it will also be important to

address parents’ emotional reactions to anxiety-provoking events reported by the
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media or trusted individuals (e.g. individual examples of adverse effects followed
vaccination, but unrelated to the vaccine) because parents may base their future
vaccination decisions on not only scientific evidence but also intuitive judgements
(Slovic, 1987). Nevertheless, in this study, the majority of parents had their
daughters vaccinated. Therefore, while safety concerns are related to vaccination
refusal, they were not prevalent in this sample.

This study found that parents who were more knowledgeable about the
HPYV and vaccine were not more likely to accept the vaccine. Although a clear
critical factor in enabling informed decisions, the role of HPV and HPV vaccine
knowledge in parental vaccination decision making remains unclear with some
studies showing a positive relationship (Allen, Othus, et al., 2010; Brewer et al.,
2011; Guerry et al., 2011) and others showing no or negative relationships
(Gerend et al., 2009; Leader, Weiner, Kelly, Hornik, & Cappella, 2009). The
heterogeneity of study results may be explained by the fact that information of the
HPV vaccine is continually being updated. For example, since the original
vaccination approval in 2006, HPV vaccine approval/recommendations have
changed several times (approved for older women, approved and recommended
for young men; Center for Disease Control and Prevention, 2010; Einstein et al.,
2011). In addition, research limitations such as the lack of consistent use of
validated measures across studies (Allen, Coronado, et al., 2010), or differences in
conceptualization of knowledge constructs (measures of factual information
versus parental subjective believes that they have sufficient information) may

further contribute to the different results across studies.

111



Contrary to our expectations, a small but significant decrease in likelihood
of parental vaccine acceptability was found when parental level of knowledge was
added to the other factors in the HBM model. Although these results should be
interpreted with caution because of the lack of significance of knowledge when
evaluated at the univariate level, the following questions should be addressed in
future research. Do parents who already have doubts about the vaccine seek more
information? What is the role of individual differences such as information-
seeking style in vaccination decision making? Is it that for some parents having
high amount of information actually predicts vaccine refusal? Is vaccination
refusal related to the quality of information obtained from untrusted sources (e.g.
untrusted internet websites)?

According to our final hypothesis, when perceived vaccine safety and
HPV knowledge factors were included in the theoretical model, results indicated a
better model fit and the particular contribution of parental perception of vaccine
safety beyond all other factors. Vaccination safety indeed appears to be currently
at the heart of parents who did not accept the vaccine.

Further, the HBM may not be a sufficient model to fully explain parental
vaccination decision-making. In fact, despite its intuitive relevance to
immunization behaviour, the HBM has important limitations. In a recent study
(Brewer et al., 2011), critical health belief model constructs (perceived risk,
perceived severity, and physician recommendation as a cue to action) were not
associated with vaccination acceptance despite contrary results in previous studies
from the same group (Brewer & Fazekas, 2007; Reiter et al., 2009; Ziarnowski et

al., 2009) supporting the idea that the HBM may be not an adequate model to
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explain parental vaccination decision making. The HBM does not specify how
different beliefs influence one another (Rutter & Quine, 2002). Further, this
model does not stipulate how to operationalize each of its constructs. Overall,
different studies have utilized different combinations of variables, treated
variables differently in the analysis, or applied different operational definitions to
the model constructs (Rutter & Quine, 2002).

In this study, 88% of our sample reported accepting the vaccine. French-
speaking parents were significantly more likely than English speaking parents to
accept the HPV vaccine. There were also differences in uptake between parents
who self-reported their religious affiliation as Christian and those who reported
other non-Christian religions. Results should be interpreted with caution because
the study did not have enough power to evaluate distinctions between non-
Christian religious sub-groups. Indeed, the results may be reflecting the degree
that parents are practicing their religion — the higher parents rated their religion as
influencing their decision, the less likely they were to accept the HPV vaccine,
regardless of their religious affiliation. The complex cultural and language issues
of the province of Quebec are beyond the scope of this study. However, future
studies exploring language, religious, and cultural differences of parents in
relation to vaccination uptake are needed.

Research implications

In spite of its many limitations including lack of operational definitions
and specification of relations between its factors, the HBM is still being widely
used in various health research areas including HPV vaccine decision making.

Nevertheless, health behaviour change theories should not be considered static

113



and used only in the manner they were initially formulated, but should
dynamically evolve over time (Weinstein & Rothman, 2005). Despite its
usefulness for identifying the relationship between already well-established
factors (e.g. perceived susceptibility to a disease) and parental HPV vaccination
acceptance, the HBM as originally proposed combined with cross-sectional study
designs, does not allow for causal explanations of parental vaccination decision
making. New models that incorporate critical components beyond individual
health beliefs, such as social-environmental factors, family's interface with the
health care system, institutional policies, and physical environment should be
developed and tested (Sturm et al., 2005). Parental decision-making styles (e.g.
active vs. passive decision making) as well as interaction between parents and
their daughters have also been described as important factors involved in parental
HPYV decision-making behaviour (Cooper Robbins, Bernard, McCaffery,
Brotherton, & Skinner, 2010). Future research should develop and test new,
integrated, and expanded conceptual frameworks of parental vaccination decision
making. Importantly, parental perceived safety as well as perceived risks, not only
about the HPV but also about the HPV vaccine should be taken into consideration
as a central concept in parental decision making.
Strengths and Limitations

The study has several strengths including the evaluation of a theoretical
model in a population-based sample of parents who already had made a “real life”
decision about vaccinating their daughters with the HPV vaccine as opposed with
studies of only intentions to vaccinate. Further, the study allowed for exploration

of barriers to vaccination beyond the high cost of the vaccine because parents
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were offered the vaccine at no cost in the context of a universal school-based
program.

At the same time several limitations of this study should be considered.
The cross-sectional design and the correlational nature of the data do not allow for
causal attribution that the factors proposed in the study are determinants of
parental decision making. Only well-controlled experimental studies would be
able to answer this question. The retrospective nature of the study design it also
limits the validity of the results, and longitudinal studies (pre-post vaccination)
should be developed in the future. Although the response rate was similar to other
surveys of this type, generalizability of the results is a concern.
Conclusions

This study advances the understanding of parental HPV vaccination
decision making by showing that although the HBM is a useful framework to
identify possible factors related to parental vaccination acceptance, it is not
sufficient to encompass the complexities of this decision-making process.
Specifically, perceived vaccine safety currently appears to be an important factor
in parents’ decisions of whether or not to have their daughters vaccinated against
HPV. New theories should be developed to explain how parents decide to accept
or reject the HPV vaccine for their daughters. In addition to the prevention of
HPV, this research will contribute to the study of acceptability of new vaccines
against other oncogenic and/or sexually transmitted infections (e.g. HIV) that may
likely be developed in the near future. Without a doubt, perception of vaccine
safety is a critical factor for vaccination acceptance. Future explanatory theories

of parental vaccination decision making should build on previous research and
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test potentially critical and modifiable factors in well-controlled experimental and
longitudinal studies. By informing the development of targeted interventions to
increase vaccination acceptability, understanding the causes behind parental

vaccination decisions will promote the success of future vaccination programs.
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Table 1

Demographic and other Parental Characteristics

Characteristics 7 (%) Total sample Acceptors Non-
acceptors
(N=T774) (n = 683) (n=91)
Language
French 701 (90.6) 634 (92.8) 67 (73.6)
English 73 (9.4) 49 (7.2) 24 (26.4)
Ethnicity
White / European 685 (88.5) 614 (89.9) 71 (78.0)
Arabic / Middle Eastern / 14 (1.8) 12 (1.8) 2(2.2)
North African
Black / Caribbean / 11(1.4) 7(1.0) 4(4.4)
African 16 (2.1) 14 (2.0) 2(2.2)
First Nations/ Metis / 19 (2.5) 12 (1.8)
Aboriginal 29 (3.7) 24 (3.5) 7(7.7)
Other 5(5.5)
Missing
Religion
Christian 644 (83.2) 579 (84.8) 65 (71.4)
Jewish 6 (0.8) 3(0.4) 3(3.3)
Muslim 11(1.4) 8(1.2) 3(3.3)
Eastern non-Christian 21 (2.7) 18 (2.6) 3(3.3)
Other 82 (10.6) 66 (9.7) 16 (17.6)
Not affiliated 2(0.3) 2(0.3) 0.0 (0)
Missing 8 (1.0) 7 (1.0) 1.0 (1.1)
Family income (CAD §)
Less than $30,000 72 (9.3) 63 (9.2) 99.9)
$30,000-$59,999 204 (26.4) 184 (26.9) 20 (22.0)
$60,000-$100,000 236 (30.5) 210 (30.7) 26 (28.6)
Above $100,000 234 (30.2) 203 (29.7) 31 (34.1)
Missing 28 (3.6) 23 (3.4) 5(5.5)
Marital status
Single 67 (8.7) 59 (8.6) 8 (8.8)
Married 358 (46.3) 308 (45.1) 50 (54.9)
Common law 264 (34.1) 245 (35.9) 19 (20.9)
Divorced / Separated 68 (8.8) 56 (8.2) 12 (13.2)
Widowed 11(1.4) 10 (1.5) 1(1.1)
Missing 6 (0.8) 5(0.7) 1(1.1)
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Non-

Characteristics n (%) Total sample Acceptors
acceptors
(N=774) (n = 683) (n=91)
Educational attainment
Elementary school or 30 (3.9) 26 (3.8) 4(4.4)
some high school
High school graduate 91 (11.8) 79 (11.6) 12 (13.2)
CEGEP or 285 (36.8) 261 (38.2) 24 (26.4)
professional school
Some university 80 (10.3) 69 (10.1) 11 (12.1)
University graduate 283 (36.6) 243 (35.6) 40 (44.0)
Missing 5(0.6) 5(0.7) 0.0 (0)
Ever had or know anyone
close who has had an STI
Yes 252 (32.6) 224 (32.8) 28 (30.8)
No 517 (66.8) 454 (66.5) 63 (69.2)
Missing 5(0.6) 5(0.7) 0.0 (0)
Ever had or know anyone
close who has had had
cancer
Yes 527 (68.1) 464 (67.9) 63 (69.2)
No 247 (31.9) 219 (32.1) 28 (30.8)
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Table 2

Univariate Logistic Regression Analysis for Variables Related to Parental HPV

Vaccine Acceptability

Variable Odds Ratio  (95% CI) p
Participants Characteristics

Language (French-English) 4.63 (2.67-8.02) <.001
Religion influence on decision 0.87 (0.75-0.98) <.05
Past Vaccination behaviour

Complied with all the recommended 0.14 (0.07-0.25) <.001
vaccines for their children in the past

Have refused a vaccine for their child in 1.96 (1.24-3.10) <.001
the past

Social norms

“Most people that are important to me 1.65 (1.43-1.91) <.001
thought that I should have my daughter

received the HPV vaccine”

General vaccination attitudes

Positive attitudes 1.13 (1.08-1.18) <.001
Negative attitudes 0.89 (0.86-0.92) <.001
Worry about vaccine sexual

consequences

The vaccine would encourage sexual 0.77 (0.66-0.90) <.001
activity

Sexually active at an earlier age 0.76 (0.65-0.88) <.001
“My daughter will be judged if she 0.80 (0.65-0.99) <.001

receives the vaccine”
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Variable Odds Ratio  (95% CI) p
Fear of regret decision

Regret accepting vaccine 0.61 (0.54-0.69) <.001
Regret not accepting vaccine 1.69 (1.50-1.91) <.001
Media Influence

Positive media influence 1.64 (1.43-1.90) <.001
Negative media influence 0.65 (0.56-0.75) <.001
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Table 3

Univariate and Multivariate Logistic Regressions Comparing Acceptors and Non-

acceptors
Model 1 Model 2
Univariate Multivariate Multivariate
Odds Ratio Odds Ratio Odds Ratio
Variable (95% CI) » (95% CI) » (95% CI) »
Susceptibility ~ 1.12 (1.06-1.18) <.001 1.06 (0.97- 108 1.07 (1.00- .061
1.12) 1.15)
Severity 1.05 (1.00-1.11) .074  1.01 (0.94- .848  1.01 (0.94- 773
1.08) 1.09)
Benefits 1.27 (1.20-1.36) <.001 1.15 (1.06- <.001 1.03 (0.93- 571
1.24) 1.15)
Barriers 0.92 (0.90-0.95) <.001 0.93 (0.90- <.001 0.94 (0.91- <.01
0.96) 0.98)
Cues to Action 1.23 (1.18-1.28) <.001 1.21 (1.15- <.001 1.19(1.14- <.001
1.26) 1.25)
Knowledge 0.98 (0.91-1.05) .526 - - 0.87 (0.80- <.01
0.96)
Safety 2.30(1.96-2.71) <.001 - - 1.73 (1.36- <.001

2.21)

Note: Adjusted for language, ethnicity, and religion
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GENERAL DISCUSSION

This dissertation sought to examine psychosocial and behavioural factors
involved in the decision-making related to uptake of the human papillomavirus
vaccine. Using the health belief model (HBM) and theory of planned behaviour
(TPB) as theoretical frameworks in a sample of female university students, the
aim of Study 1 was to explore differences between correlates of HPV vaccination
intentions and uptake. The study found that several factors were significant
correlates of vaccination intentions including: negative health consequences of the
vaccine, physician’s recommendation, positive attitudes toward the vaccine, and
subjective norms. When comparing correlates of vaccination intentions to
correlates of vaccination uptake, physician’s recommendation, subjective norms,
and perceived susceptibility to HPV were unique correlates of uptake (Krawczyk
et al., 2012).

The objective of Study 2 was to examine the relationship between
objective HPV and HPV vaccination knowledge and young men’s HPV
vaccination intentions. The study demonstrated that higher levels of perceived
knowledge and objective HPV vaccine knowledge were associated with
vaccination intentions. In particular, perceived knowledge was significantly
associated with vaccination intentions even when accounting for objective HPV
and HPV vaccine knowledge. Study 3 sought to build on these previous findings
by developing and comparing two modalities of an educational intervention
designed to increase HPV knowledge and vaccine acceptability. The study found
that the written and video interventions were successful in increasing knowledge

and vaccination intentions in young men and women, but no differences were

122



found between written and video interventions (Krawczyk et al., in press).
Finally, Study 4 aimed to identify key differences between parents who accept
and parents who refuse the HPV vaccine for their daughters. The study found that
the HBM constructs (perceived susceptibility of daughters to HPV infection,
perceived benefits of the vaccine, perceived barriers, and cues to action)
successfully distinguished between parents who accept and parents who refuse the
HPV vaccine. Importantly, parental perception of vaccine safety was the strongest
factor associated with vaccination acceptance and a significant independent
contributor beyond all other HBM constructs. In addition, the study demonstrated
that other factors were also associated with parental vaccination acceptance
including: general vaccination attitudes, anticipated regret, adherence to other
routinely recommended vaccines, social support, and positive media influence.

It is well established that persistent infection with HPV causes most
cervical cancers and is associated with many other types of cancers and genital
warts. As with other serious communicable diseases that were eradicated through
vaccination in the past, fostering HPV vaccination uptake to eradicate HPV and
ensure population health is critical. However, despite the fact that cervical cancer
is a particularly deadly threat in resource-poor countries, the vaccine remains too
expensive to be introduced in those countries (Tota et al., 2011).

In Quebec, where the vaccine is typically covered by the government or
by private insurance, parents and young adults’ vaccination attitudes and beliefs
are important barriers to vaccination uptake. To better understand how people’s
beliefs are related to HPV vaccination acceptance, the present dissertation

explored not only correlates of vaccination intentions, but also correlates of
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vaccination uptake. Study 1 is the first to compare factors related to young
women’s HPV vaccination intentions versus actual behaviours using a theoretical
framework. Study 4 is the first to explore HPV vaccination uptake in the context
of the universal vaccination program in Quebec. The findings from these studies
provided new knowledge about the critical psychosocial and behavioural factors
that influence whether or not parents decide to vaccinate their daughter against
HPV. Likewise, the findings also provided knowledge about factors related to
vaccination uptake in young adults. Therefore, results of these studies could
advise the development of innovative interventions to increase informed HPV
vaccination decision making. By enhancing physician-patient communication,
and fostering provision of accurate, sensitive and clear information, future
interventions could enhance vaccination uptake. Importantly, the present results
could also inform public health practice about acceptability of new vaccines
against other oncogenic and/or sexually transmitted infections that may likely be
developed in the near future.

From a theoretical perspective, this dissertation contributed to the
understanding of the complex decision-making process regarding a particular
cancer preventive behaviour: acceptance of the HPV vaccine. In particular, it
provided not only insight on how the health belief model constructs are related to
vaccination intentions and uptake, but also how other important factors are related
to vaccination decisions. Therefore, in order to understand HPV vaccination
behaviour, new and all-encompassing explanatory theories should be developed
and tested using experimental and longitudinal designs. The results of this study

open some questions for future exploration. First, is the HPV vaccination
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decision-making process different when it is personal (deciding for one self) from
when it involves deciding for someone else (in particular parent deciding for their
child)? According to the present results, while social norms and significant others
recommendations appear to be critical for young adults deciding for themselves,

perception that the vaccine is safe for their children is a critical factor for parents.

Second, do individuals have more difficulty deciding to accept a vaccine
that protects against long term risks and provides long term benefits (e.g. parents
having to make a decision when daughter is 10 years old in order to prevent a
disease that might occur much later in her life) than vaccination decisions that
involve an imminent risk?

Third, are decisions about vaccines that target an STI different from
decisions about other vaccines? Parents are forced to think about their daughters
eventually engaging in sexual activity and young adults are made aware of
possible dangers of sexual encounters. Does the fact that HPV is an STI affect
vaccination decision-making? For example, although there is no evidence that a
STI vaccine will promote sexual activity, parental perceptions that the vaccine’s
protection will permit increases in sexual activity may influence their decisions.

Finally, any vaccination decision has social consequences. Sometimes
what is best for an individual is not best for the whole population and vice versa.
What is the role of altruism and individualism in influencing vaccination
decisions when perceptions of personal risk are low?

A limitation of the present body of work is the cross-sectional and

correlational nature of the study designs. Therefore, conclusions regarding causal
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factors that determine vaccination are unfeasible. Future longitudinal, randomized
lab and field experiments are needed (Noar & Mehrotra, 2011).

An important strength of the present dissertation is the inclusion of studies
in different populations to obtain an overall view of the various barriers and
facilitators involved in HPV vaccination decision-making. Currently, more than
thirty vaccines against infectious diseases are used and new vaccines will become
increasingly available in the near future. The benefits of vaccinations are
outstanding. However, no vaccine offers 100% safety and extremely rare side
effects may occur (Kwok, 2011). Understanding how to help individuals and
groups make informed decision to protect their own and their family’s health by

uptake of new vaccines is an ongoing challenge and a worthwhile effort.
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Appendix A

The Health Belief Model

The health belief model (HBM) is perhaps the most widely used model to
study health-related behaviour. The HBM as originally proposed, involves the
following dimensions (Janz & Becker, 1984):
1) Perceived susceptibility: The subjective belief of personal vulnerability to a
disease, in other words, a person’s perception of the risk of contracting certain
disease (e.g. likelihood of self or daughter contracting HPV).
2) Perceived severity: The subjective belief concerning the seriousness of
contracting a disease (e.g. severity of HPV).
3) Perceived benefits: The belief regarding the effectiveness of a health related-
behaviours available in reducing the disease threat (e.g. Efficacy of the HPV
vaccine).
4) Perceived barriers: The belief of potential negative aspects of performing a
particular health-related behaviour (e.g. side effects of the HPV vaccine)
5) Cues to action: Internal (i.e., symptoms) or external (e.g., mass media
communications, interpersonal interactions, or reminder postcards from health
care providers).
6) Demographic, socio-psychological, and structural variables: Factors affecting

the individual’s perception and indirectly influence health-related behavior.
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Appendix B

The Theory of Planned Behaviour

The theory of planned behaviuor (TPB), another widely use model in Health
Psychology, proposes that determinants of behaviour are people’s intention to
engage in that behaviour and their perceptions of control over that particular
behavior (Ajzen, 1991). Three factors are proposed as determinants of intentions:
1) Positive attitudes to the behavior (e.g. positive attitudes of receiving the HPV
vaccine)

2) Subjective norms (beliefs about whether significant approve the bevaiour)

3) Perceived behavioural control (e.g. perception that the person can receive the

HPYV vaccine if they decide to)
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