
See	discussions,	stats,	and	author	profiles	for	this	publication	at:	https://www.researchgate.net/publication/45707206

Scaling	up	Human	Papillomavirus	vaccination:	A
conceptual	framework	of	vaccine	adherence

Article		in		Sexual	Health	·	September	2010

DOI:	10.1071/SH09130	·	Source:	PubMed

CITATIONS

18

READS

54

6	authors,	including:

Some	of	the	authors	of	this	publication	are	also	working	on	these	related	projects:

Health	Outcomes	Progressive	Entrepreneurship	Network	View	project

A	Randomized	Controlled	Trial	of	Real-Time	Electronic	Adherence	Monitoring	With	Text	Message	Dosing

Reminders	in	People	Starting	First-Line	Antiretroviral	Therapy	View	project

Ingrid	T	Katz

Harvard	Medical	School

43	PUBLICATIONS			1,002	CITATIONS			

SEE	PROFILE

Glenda	Gray

University	of	the	Witwatersrand

469	PUBLICATIONS			8,159	CITATIONS			

SEE	PROFILE

Jessica	E	Haberer

Partners	HealthCare

149	PUBLICATIONS			3,898	CITATIONS			

SEE	PROFILE

David	Bangsberg

Massachusetts	General	Hospital

435	PUBLICATIONS			23,819	CITATIONS			

SEE	PROFILE

All	content	following	this	page	was	uploaded	by	Ingrid	T	Katz	on	02	August	2017.

The	user	has	requested	enhancement	of	the	downloaded	file.

https://www.researchgate.net/publication/45707206_Scaling_up_Human_Papillomavirus_vaccination_A_conceptual_framework_of_vaccine_adherence?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/45707206_Scaling_up_Human_Papillomavirus_vaccination_A_conceptual_framework_of_vaccine_adherence?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Health-Outcomes-Progressive-Entrepreneurship-Network?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/A-Randomized-Controlled-Trial-of-Real-Time-Electronic-Adherence-Monitoring-With-Text-Message-Dosing-Reminders-in-People-Starting-First-Line-Antiretroviral-Therapy?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ingrid_Katz?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ingrid_Katz?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Harvard_Medical_School?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ingrid_Katz?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Glenda_Gray2?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Glenda_Gray2?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_the_Witwatersrand?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Glenda_Gray2?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jessica_Haberer2?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jessica_Haberer2?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Partners_HealthCare?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Jessica_Haberer2?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David_Bangsberg?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David_Bangsberg?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Massachusetts_General_Hospital?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/David_Bangsberg?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ingrid_Katz?enrichId=rgreq-d6b9dea2282e83896a39918152338277-XXX&enrichSource=Y292ZXJQYWdlOzQ1NzA3MjA2O0FTOjEwMzQwMjY1ODg2MTA2MUAxNDAxNjY0NTIzNDQ5&el=1_x_10&_esc=publicationCoverPdf


Scaling up human papillomavirus vaccination: a conceptual
framework of vaccine adherence

Ingrid T. KatzA,B,H, Norma C. WareB, Glenda GrayC, Jessica E. HabererB,D,G, Claude A.
MellinsF, and David R. BangsbergB,D,E,G

ADivision of Women’s Health, Brigham and Women’s Hospital, Boston, MA 02120, USA
BHarvard Medical School, Boston, MA 02115, USA
CPerinatal HIV Research Unit, University of the Witwatersrand, PO Box 114, Diepkloof,
Johannesburg, Soweto, South Africa
DMassachusetts General Hospital Center for Global Health, Boston, MA 02114, USA
ERagon Institute of MGH, MIT and Harvard, Charlestown, MA 02129, USA
FHIV Center for Clinical and Behavioral Studies, New York State Psychiatric Institute and
Columbia University, New York, NY 10032, USA
GHarvard Institute for Global Health, 104 Mt Auburn Street, 3rd Floor, Cambridge, MA 02138,
USA

Abstract
This review article provides a conceptual framework for human papillomavirus (HPV) vaccine
acceptance and adherence, with a focus on improving understanding of the sociocultural factors
impacting vaccine adherence behaviour. We include a systematic review of the slowly expanding
literature on HPV vaccine acceptability and uptake in developed nations, as well as the relatively
few publications from poorer nations, where more than 80% of global cervical cancer related
deaths occur and where the vaccine will probably have the largest impact. We suggest that this
conceptual framework will not only improve our understanding of HPV vaccine uptake and
adherence, but it may also guide future sociobehavioural research geared towards improving
adherence to the HPV vaccine and other multi-step vaccines in a young population at risk for
sexually transmissible infections.

Additional keywords
adolescents; development; sexually transmissible infection

Overview
The discovery that certain oncogenic strains of human papillomavirus (HPV) are associated
with uterine, vulvar, vaginal, anal and oropharyngeal cancers prompted the development of
two effective vaccines that hold enormous promise for preventing HPV-associated
malignancies, particularly in regions of the world where cytology based screening programs

© CSIRO 2010
HCorresponding author. ikatz2@partners.org.
Conflicts of interest
None declared.

NIH Public Access
Author Manuscript
Sex Health. Author manuscript; available in PMC 2011 July 22.

Published in final edited form as:
Sex Health. 2010 September ; 7(3): 279–286. doi:10.1071/SH09130.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



are inaccessible.1–5 While HPV vaccine efficacy has been clearly demonstrated in clinical
trials,6 it remains unclear if the vaccine will achieve full impact at a population level.
Optimal vaccine implementation will depend upon vaccine uptake and adherence.

Prior research has shown that adherence to biomedical prevention strategies has been
suboptimal due to low perceived risk of infection and lack of immediate benefits.7,8 Vaccine
specific adherence has proven to be challenging, particularly for adolescents.9 Completion
rates of multi-step vaccines among adolescents, including vaccines against varicella,
hepatitis A and hepatitis B (HBV), can be as low as 40–50%, despite acceptance of the first
dose.10,11 Failure to complete the full vaccine schedule can mean the difference between a
vaccine’s success and its failure, as in the case of the HBV vaccine, where vaccine non-
completion was associated with a higher risk of developing hepatocellular carcinoma.12

These findings highlight the importance of understanding how to increase vaccine adherence
among adolescents to optimise vaccine efficacy, particularly in settings with a high
prevalence of sexually transmissible infections (STIs).

In this paper, we propose a model for understanding HPV vaccine uptake and completion.
We suggest that this conceptual framework will not only offer a way to understand HPV
vaccine adherence better, but it may also provide a basis for further sociobehavioural
research on both the HPV vaccine and other multi-step vaccines targeting youth at high risk
for STI acquisition.

Understanding vaccine adherence
Vaccine adherence starts with vaccine acceptance. Factors such as individual beliefs about
susceptibility, perceptions of vaccine effectiveness, family and parental attitudes, sexual and
cultural practices, provider attitudes and reactions to qualities of the vaccine program (e.g.
cost and availability of the vaccine) can all affect vaccine acceptance.13 In the case of the
HPV vaccine, issues relating to vaccine affordability and the infrastructure associated with
implementation have also been important focal points for research on vaccine
acceptance.14–17

As has been shown in prior HBV vaccine studies and studies assessing willingness to
participate in an HIV vaccine trial,18 HPV vaccine acceptability depends on both the
caregivers’ and adolescents’ perceived vulnerability of disease acquisition, and their
willingness to be vaccinated.19 To address the issue of cost, certain countries such as the UK
and Australia have led the way in delivering HPV vaccines in free school-based settings.
Data from the UK (in which 71% of girls received at least one HPV vaccine dose),20 and
Australia (the first country worldwide to commence with a government funded universal
HPV vaccine program in 2007)21 show very high rates of vaccine acceptance,22 and a
subsequent decline in presentations of genital warts.23 While these findings suggest that
attitudinal factors may play a minor role in vaccine uptake when pragmatic obstacles are
removed or minimised, other studies report the significant effect of ‘normative beliefs’ –
specifically a measurement of a participant’s belief that her medical provider, her parents
and others would approve of her receiving the HPV vaccine – as a key factor associated with
vaccine uptake.24 This finding is consistent with several studies demonstrating that social
norms predict both intention to be vaccinated and vaccination itself.25–27

While this expanding literature on HPV vaccine acceptability and uptake in developed
nations provides important information,28,29 it may not be universally applicable to less
developed nations, where the vaccine is likely to have the largest impact and where more
than 80% of the cervical cancer related deaths occur globally.30–33 In some settings, school-
based programs may not reach the target audience, particularly if girls are not attending
school during their adolescent years. In addition, universal access may be challenging in
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nations where funding for vaccines is limited and critical supplementation through global
organisations, such as the Global Alliance for Vaccines and Immunisation (GAVI), is
required.34

Literature on immunisation in developing countries shows the complexity of achieving
vaccine acceptance in nations with severe economic and political constraints.35,36 The only
study published to date on HPV vaccine acceptability in South Africa shows the difficulties
of introducing a new technology in an environment of limited health care capacity and
resources.37 In addition, it highlights the need for clear messaging. While the authors point
out that an HPV vaccine would probably be well received, several individuals interviewed
suggested marketing the vaccine as a ‘cancer vaccine’ instead of an ‘STI vaccine’, as a
means of minimising opposition. In addition, a few community respondents feared that a
South African HPV vaccine might be ‘inherently inferior’, based upon concerns that
vaccines used in South Africa are often ‘not of the same standard as first world countries or
in the private sector’.

Concern over ‘inferior care’ has also been seen in studies examining HIV vaccine
acceptability in Johannesburg. Despite data showing a high degree of willingness among
Soweto youth to participate in an HIV vaccine trial,38 many factors, including mistrust of
health systems, science and the government, have been shown to impact participants’ desire
to receive a proposed vaccine.39 Ongoing formative research on vaccine acceptability will
be of particular importance in these resource-limited settings where factors such as health
service delivery, funding through international donors and a political will to improve
immunisation rates, along with other sociocultural factors, may ultimately impact vaccine
uptake.40–42

Upon attainment of vaccine acceptability, vaccine adherence is the next component in
vaccine implementation. In the case of a multi-step vaccine like HPV, adherence entails the
completion of three doses, which is required to reach peak geometric mean titres, enabling a
robust immune response.43,44 Vaccine adherence can be challenging to achieve, even in
settings where vaccine initiation is high. In Australia, the school vaccination program
delivered over 100 000 doses of the HPV vaccine by November, 2007 with 70–80%
acceptance of the first dose.45 Completion rates, however, only ranged from 55% to 77% for
the third dose. In the USA, national estimates indicate that uptake in 2007 among adolescent
girls aged 13–17 was 25% for the first dose and 6.9% for completion of the three-dose
series.46 Studies of smaller USA populations have shown wide variation in HPV vaccine
completion, ranging between 0.2% and 58%.47–49 A recent study in the USA examining
HPV vaccine utilisation among adolescent girls seen in university-based paediatric, family
medicine or gynaecology clinics highlights the need for further research focussing on cost
and racial disparities to understand factors influencing vaccine adherence.50 Researchers
found that series completion rates for the adolescent cohort overall was quite low (only 15%
received all three doses among a subpopulation who had a full year to initiate and complete
the vaccine series), and that African Americans and those on public health insurance were
less likely than those of other races or those with private health insurance to complete the
HPV series.

There is also much to learn about vaccine adherence from the experience of administering
the HBV vaccine to high-risk adolescents. Similar to HPV, HBV is an oncogenic virus that
has an effective preventive vaccine requiring multiple doses.51 Barriers to vaccine adherence
among adolescents range from structural barriers, such as lack of transportation or health
insurance, to perceived barriers, such as inability to access healthcare facilities.52 While
these problems are faced by adults in the same settings, adolescents often lack the
experience to overcome them.53 Vaccine adherence has clinical implications, as evidenced
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by a recent study investigating the impact of the universal Taiwanese HBV vaccine program
(launched in 1984) on the prevention of hepatocellular carcinoma (HCC). It demonstrated
vaccine non-completion was significantly associated with a higher risk for developing HCC
than vaccine completers (odds ratio = 4.32, 95% confidence interval = 2.34 to 7.91).54

While vaccine completion is an essential part of vaccine efficacy for both vaccines, there are
important differences, including the fact that a two-dose schedule is possible in HBV
vaccination when an adult dose (two times higher than an infant dose) is being used.55,56 In
addition, a notable study on HBV vaccination in intravenous drug users does not entirely
extrapolate to the target group for an HPV vaccine.57,58 Despite these differences, research
on the uptake and adherence to the HBV vaccine can provide important information for
further sociobehavioural studies focussing on the HPV vaccine.

Challenges associated with vaccines targeting an adolescent population
While the optimal target population for the HPV vaccine is likely to vary by country, based
upon the age of sexual debut, it is likely to mirror current trends in developed nations –
specifically adolescents between the ages of 10 and 14 years, with the goal of maximum
efficacy in populations previously unexposed to its viral subtypes.59–61 Vaccine coverage in
this age group (particularly in the older age range) remains suboptimal, even in developed
nations such as the USA, where an estimated 93% of adolescents have a primary source for
health care.62 In developing nations, rates of vaccination can potentially be even lower,
given that vaccinating pre-adolescents and adolescents is a relatively new phenomenon, and
regular health care visits for immunisations at this age are often not well established.63

Reasons for poor vaccine uptake and adherence in the adolescent population are often driven
by factors relating to both the caregiver and the adolescent. Poor caregiver–child
communication, higher caregiver stress, lower caregiver quality of life and worse caregiver
cognitive functioning are all factors that can impact adolescent adherence to health
behaviours.64 A recent HPV vaccine acceptability study highlighted the importance of
caregivers in adolescents’ willingness to be vaccinated.19 Researchers found that female
caregivers’ vaccination acceptability was associated with vaccine acceptability for their
daughters, as were maternal beliefs about their daughters’ likelihood of getting HPV.

Most vaccine-related decision-making occurs within the family unit, by one or more
caregivers, and largely depends upon the caregivers’ perceptions of the child’s risk of
exposure.65 This framework may leave adolescents particularly vulnerable because many
caregivers incorrectly assume their children are at low risk for acquiring an STI. Caregiver
misperceptions mirror adolescent beliefs of invulnerability.66 Unfortunately, potentially
flawed assumptions about adolescent sexual behaviour may cloud decision-making, and
prevent a child from accepting and adhering to a vaccination schedule.13 A successful
vaccine program will need to address this complex interplay between familial,
developmental and psychosocial factors influencing adherence in the adolescent population.

In addition, adolescent-specific factors impact adherence. These factors include: a lack of
self-efficacy, stigma associated with a specific illness and an inability to consider future
medical consequences into decision-making processes due to misperceptions of
invulnerability and low risk.66 A recent qualitative study focussing on barriers to adolescent
vaccination in the USA showed that parent–child relationships, cognitive development,
autonomy, time spent in school, relationship with ‘medical homes’, legal status and
likelihood of having medical insurance all impacted adolescents’ ability to accept and
complete a multi-step vaccine.67 Based upon these data, it is clear that a multi-factorial
approach to understanding vaccine uptake and adherence in adolescents is necessary to
improving vaccine completion rates.
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Designing a conceptual framework for HPV vaccine adherence
Theories of health behaviour can offer a priori predictions about beliefs likely to impact
uptake and adherence to an HPV vaccine. Models have been successfully used to better
understand and explain both health promotion behaviours and illness prevention
behaviours.68,69 To inform future research on HPV vaccination, we developed a theoretical
framework to organise potential determinants of HPV vaccine uptake and adherence
behaviour. Our framework, which we are titling ‘The Vaccine Perceptions, Acceptability
and Adherence Model’ is based on a systematic review of the literature focussing on vaccine
acceptability and uptake, using theory to identify predictors of HPV vaccine uptake and
adherence, emphasising the populations most affected by cervical cancer.

We have based our approach of adapting conceptual models to new cultural settings on the
heuristic model advocated by Ware et al.68 who suggest that adapting a model to a new
setting based on empirical research will lead to more effective public health interventions
than creation of a de novo model. The framework displayed here is intended to act as a first
step towards improving vaccine adherence research, particularly in regions of the world
where STIs are endemic. Further formative research and testing is necessary to refine this
model, in order to identify which, if any of these constructs drive behaviour.

For our literature review, the lead author searched PubMed/MEDLINE and other electronic
databases from 1995 to 2009 (the approximate time frame during which HPV was known to
cause cervical cancer), as well as electronic conference proceedings of the recent HPV-
related conferences, for articles related to HPV vaccine uptake and adherence. The focus
was on likely barriers and facilitators, identified from behavioural theory, among
adolescents and their caregivers. Since federal approval of the vaccine was not granted until
2007, we were only able to examine actual uptake in the latter years of our search. Search
terms included: human papillomavirus (and variants such as HPV); AND adherence* and
attitude* and uptake* and barrier* and knowledge* and risk perception*; AND vaccine*.
We also searched the reference sections of included articles.

In addition, given the limited number of articles available discussing HPV vaccine
adherence, we decided to expand our search and look at models of understanding adherence
as a concept, via a review of medication adherence literature. While this uncovered an
extensive amount of literature, we ultimately felt that adherence to a preventive measure
such as vaccination was too different from treatment adherence (as in the case of HIV
medication). We therefore only included one reference in the text to medication adherence –
specifically showing that adherence, as a general concept, can be challenging in adolescents.
Inclusion criteria for our searches were an examination of awareness, knowledge or attitudes
related to HPV vaccine, and reporting original data in English.

By using these search terms, we generated over 400 research papers. We focussed on how
factors such as acceptability, awareness, knowledge and beliefs (of both the adolescent and
the caregiver) influenced actual behaviour in the later years of our search. We then
considered descriptive, methodological and contextual factors from each relevant study to
gain an understanding of what research has already been done in this field. We identified
key themes (discussed below) through this literature relating to factors influencing uptake
and adherence of the HPV vaccine.

For our model constructs, we examined literature from both clinical psychology and public
health, focussing on a range of validated models that have been developed over the past
several decades that have been used to elucidate the interactions of variables affecting
individual health-seeking processes.70,71 Research driven by sociobehavioural theory has
been previously used to examine acceptability and desirability of vaccines in Diseases of the
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Most Impoverished Program, as well as predictors of HPV vaccine acceptability before its
introduction.44,72 Our review emphasises the Health Belief Model.73 The constructs in this
model – including perceived risk, perceived effectiveness of the vaccine, perceived barriers
to vaccine uptake and adherence, and cues to action (situational factors that trigger one to
get vaccinated or adhere to a vaccine regimen) – have been previously shown to be
important predictors of vaccination.74

While behaviourist models of health-seeking, such as the Health Belief Model, are highly
relevant in the context of immunisation uptake, they can neglect the complex relationships
among individuals, sociocultural and political-economic conditions. This potential
shortcoming is of particular relevance in resource-limited settings where perceptions of
vaccines (and of health care systems, in general) may be very different from a Western
context, where behaviourist theories originate and where individualistic factors are
emphasised. An integrated and dynamic framework that recognises both the cultural and
economic forces at play is therefore required to analyse HPV vaccine uptake and adherence
in resource-limited settings.

Our model incorporates information from our literature review as well as the theories
mentioned above, recognising that HPV vaccine acceptability and adherence are shaped by
structural and sociocultural factors that inform both the individual adolescent and her
caregiver – influencing the perceived risk of disease acquisition and perceived effectiveness
of the vaccine. Barriers to vaccine acceptability, along with cues to action (which we term
‘facilitators’), will impact vaccine uptake. In the case of vaccine adherence, an additional
step, with a new set of barriers and facilitators to adherence behaviour, is involved that is
informed by both the adolescent’s and caregiver’s experience with the first point of care,
along with evolving community beliefs about the HPV vaccine. This is framed within an
environmental context that informs decision making for both the adolescent and the
caregiver.

A brief illustrative example demonstrates the model. Information sent to an adolescent
regarding an HPV vaccine as part of an educational campaign can influence both perceived
risk and perceived effectiveness of a vaccine. Factoring in the youth’s past behaviours,
particularly the level of engagement with the health care system and her history of
vaccinations, along with sociodemographic factors and social norms, both barriers and
facilitators to vaccine initiation are generated. In low-income settings, it is important to
recognise that structural factors, such as costs related to this vaccine and transportation to
get to the clinic, may trump the individual’s ability to initiate vaccination, even if perceived
effectiveness of the vaccination is high. These factors continue to influence vaccine
adherence, with the added dimension of personal history with the vaccine (e.g. side-effects
associated with the first dose, cost of the first visit) and the health care system, as well as the
evolving community beliefs regarding perceived risk of disease acquisition and perceived
risk and effectiveness associated with the vaccine.

Both individual and caregiver factors are essential in a vaccination targeting adolescents. We
have therefore indicated an ongoing exchange between these two as part of the process of
both vaccine initiation and vaccine adherence. Caregivers’ perceptions of cervical cancer
severity, along with their beliefs regarding the likelihood of HPV acquisition, are weighed
against perceived barriers to HPV vaccination, stigma associated with discussions relating to
sexuality and concerns about vaccine side-effects. These beliefs are connected to a
caregiver’s trust of the health care system in general, and trust in vaccinations as effective
prevention strategies. The caregiver’s impact on the ultimate decision to vaccinate will
likely correlate with his or her relatedness to the adolescent and to the daughter’s health care
provider, and feelings about the daughter’s current or future sexuality.
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Adolescent-specific factors, including developmental factors, may also impact vaccination.
While a lack of executive function may falsely lead to feelings of immortality and therefore
a diminished desire to obtain a vaccine, other factors such as high self-esteem and high self-
efficacy may increase health-seeking behaviour and likelihood of vaccine initiation. The
adolescent’s mental health and social support are both important factors in behaviours
associated with prevention of STIs.75 Both the caregiver’s and adolescent’s beliefs about
vaccine safety, along with knowledge of HPV and disease acquisition, will probably be
informed by the environmental context. Message framing (gain v. loss or STI protection v.
cervical cancer prevention) is an essential component of the environmental context and has
been known to influence the intention to receive the HPV vaccine.76 In addition, the media
is an important component of the external environment that influences HPV vaccine uptake,
and the tone (supportive of the vaccine v. alarmist) taken in the lay press can have a
significant impact on vaccine acceptability.77,78 These factors are displayed in our model
below. This model is intended to act as a first step towards improving vaccine adherence
research, particularly in regions of the world where cervical cancer rates are high. Further
formative research and testing is necessary to refine this model (Fig. 1) in order to identify
which, if any, of these constructs drive uptake adherence, particularly in developing
countries.

HPV vaccine adherence as a model for other multi-step vaccines targeting
youth at risk for STIs

An improved understanding of factors influencing HPV vaccine adherence may guide other
vaccine programs with similar target populations. Nowhere will this be more crucial than in
the dissemination of a future HIV vaccine,79 which will probably require adherence to a
multi-step regimen.80 While there are clear differences between an HPV vaccine that has
proven efficacy and an experimental HIV vaccine that has yet to be fully realised, HPV and
HIV share many important similarities.81 Both HIV-1 and oncogenic strains of HPV are
STIs that cause immense morbidity and mortality from viruses that cause delayed but severe
sequelae. In addition, both establish lifelong, persistent infections that disproportionately
affect adolescents, women and disenfranchised populations in the developing world.82

Despite differences in knowledge and stigma relating to the diseases caused by these two
viruses, behavioural research on the current HPV vaccine, particularly in resource-limited
nations, can provide important information regarding a future HIV vaccine.

The parallels between HPV and HIV vaccinations are supported by a recent report by the
International AIDS Vaccine Initiative (IAVI) stating that swift and efficient HPV vaccine
introduction in developing countries will provide a valuable opportunity for AIDS vaccine
researchers and advocates to learn from the HPV vaccine experience in planning for the
introduction of future AIDS vaccines.83 While research on the development of an HIV
vaccine continues, it is clear that there will be tremendous pressure to implement a global
vaccination campaign immediately once it is developed. By examining the factors that affect
adherence to a multi-step HPV vaccination now, we can optimise HIV vaccine delivery and
dissemination in high-risk populations once it becomes available.23,84–86

Conclusion
By developing a conceptual framework for HPV vaccine adherence, we hope to inform
future research on vaccine adherence among adolescents at high risk for STI acquisition.
The analytic construct proposed here recognises forces such as structural and sociocultural
factors effecting vaccine uptake and incorporates them into the model. This model also takes
into account the target population and the role that caregiver involvement will play in
acceptance of this vaccination. It is provides a future direction for research. We caution
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readers that most reviewed studies, when considered on their own, yield evidence of
inadequate quality to direct future interventions. We do believe, however, that this work,
taken in combination with other health behaviour theories and a body of empirical literature
that continues to expand on HPV vaccine uptake and adherence, suggests that programs
promoting vaccine uptake and adherence would benefit from optimising educational
messaging (vaccine effectiveness) while addressing important sociocultural barriers for both
adolescents and their caregivers. Ultimately, we believe our proposed conceptual model will
aid in future research aimed at understanding barriers to vaccine uptake and adherence, and
ultimately provide further information about means to overcome them, thus enabling
millions to receive the benefits of vaccination.
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Fig. 1.
The Vaccine Perceptions, Accountability and Adherence Model.
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