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The human papillomavirus is the most common sexually transmitted infection, and
persistent infection with oncogenic types can lead to cervical, anal, vaginal, vulvar, penile,
and oropharyngeal cancers. HPV vaccination can protect against infection. However, vaccine
series initiation and completion rates are below national goals. This dissertation aimed to
identify individual- and clinic-level factors associated with HPV vaccination among
adolescents aged 11-17 years to inform future interventions aimed at increasing vaccination
and reducing HPV-related cancers.

This dissertation is in the form of three manuscripts each contributing to the overall
aim. In manuscript 1, we conducted a systematic review of reviews identifying parental,
provider, and clinic-level factors associated with HPV vaccination among adolescents. We
synthesized findings from 12 reviews into a multilevel framework of HPV vaccination that
can broaden our understanding of HPV vaccination and can inform future interventions by
highlighting the relations between factors and potential intervention points. In manuscript 2,
we examined correlates of parental intentions to vaccinate and parental psychosocial

predictors of HPV vaccination for low income, underinsured Hispanic adolescent females.



Findings can inform the development of targeted interventions for this population. In
manuscript 3, we identified clinic characteristics and Consolidated Framework for
Implementation Science Inner Setting constructs associated with HPV vaccine series
initiation rates within a pediatric clinic network. Understanding clinic-level factors associated
with vaccination can inform implementation of clinic systems and policies aimed at
increasing vaccination rates.

Overall, these manuscripts contribute to the literature examining multilevel factors
associated with adolescent HPV vaccination. Findings inform future multilevel interventions

aimed at increasing HPV vaccination and targeting parent-, provider-, and clinic-levels.
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BACKGROUND

The human papillomavirus (HPV) infects nearly 14 million Americans each year making
it the most common sexually transmitted infection among sexually active individuals. Specific
types of the virus can cause genital warts, anogenital cancers, and oropharyngeal cancer. To
protect against HPV-related cancers, the HPV vaccine is available for individuals ages 9-26
years, and the Centers for Disease Control and Prevention (CDC) recommends adolescent
females and males receive the vaccine at ages 11-12 years. Despite this recommendation, HPV
vaccine coverage in the United States falls below national targets.>® To improve coverage,
researchers need an understanding of the individual-level and clinic-level factors that influence
vaccination in order to develop effective, multilevel interventions and to reach national
vaccination targets. This dissertation aims to inform future multilevel intervention development
by focusing on both individual- and clinic-level factors related to HPV vaccination. Specifically,
this dissertation provides a conceptual framework of factors related to HPV vaccination among
adolescents, describes predictors of HPV vaccination among female Hispanic adolescents, and
examines clinic-level factors correlated with implementation of HPV vaccination guidelines.
Human papillomavirus

Currently, seventy-nine million Americans are infected with the human papillomavirus,
and most sexually active individuals will contract HPV in their lifetime.! Over 40 types of the
virus can infect the anogenital region, and most infections occur in individuals in their late teens
or in their twenties.*® While most infections clear on their own, persistent infection with
specific types can lead to genital warts and to HPV-related cancers. Oncogenic types of HPV are

linked to over 90% of cervical, anal, and rectal cancers, 75% of vaginal cancers, 70% of vulvar



and oropharyngeal cancers, and 63% of penile cancers.’ Incidence of HPV-related cancers has
increased over time with cervical and oropharyngeal cancers most commonly diagnosed in the
United States.’
HPV vaccine

The HPV vaccine can protect against HPV types that cause genital warts and cancers, and
the CDC Advisory Committee on Immunization Practices (ACIP) recommends the HPV vaccine
as a part of the routine adolescent vaccination schedule.? In 2006, Gardasil-4 became the first
HPV vaccine available and recommended to protect against low-risk types of the virus causing
genital warts (HPV-6, -11) and high risk oncogenic types linked to HPV-related cancers (HPV-
16, -18).%10 Cervarix, a bivalent vaccine available and recommended in 2010, also protects
against oncogenic HPV-16 and -18.1* Available since 2014, the nanovalent vaccine Gardasil-9
protects against nine HPV types causing genital warts and anogenital and oropharyngeal cancers
(HPV-6, -11, -16, -18, -31, -33, -45, and -52).1? Each HPV vaccine required a three-dose series
for optimal protection until 2016 when the recommendations changed. New recommendations
state that adolescents under 15 years required only two doses for optimal protection.*® The
vaccine is recommended for adolescents ages 11-12 years alongside other adolescent
vaccinations. However, vaccination may start as young as nine, and the catch-up age range for
both males and females is 13-26 years.®

Despite HPV vaccine recommendations by ACIP, vaccination remains below national
benchmarks. Healthy People 2020 sets the goal that 80% of females and 80% of males complete
the vaccination series by ages 13-15.2 However, in 2014, series completion fell short with only

39.7% of females and 21.6% of males ages 13-17 years receiving all three doses.® Series



initiation was higher with 60% of females and 41.7% of males ages 13-17 years receiving at least
one dose.’
Public Health Significance

Multiple factors at both the individual- and clinic-levels influence parents’ decisions to
vaccinate their children against HPV. These may include personal beliefs, perceived barriers,

1419 or clinic system factors.'®2° Understanding how these

communication with physicians,
factors influence parents’ decisions is critical to designing effective multilevel interventions to
increase HPV vaccination. Tailored multilevel interventions addressing populations with low
vaccination rates and populations experiencing disproportionate HPV-related health outcomes
can help reach national HPV vaccine benchmarks and alleviate later health disparities in HPV-
related cancers.

Specific aims

This dissertation includes three aims that examine individual-level and clinic-level factors

related to HPV vaccination among adolescents. The specific aims are:

1. To provide a multilevel framework of individual-, provider-, and clinic-level factors
predicting and correlated with HPV vaccination among U.S. adolescents based on a
systematic review of reviews;

2. To identify longitudinal psychosocial predictors influencing Hispanic mothers’
decisions to vaccinate their adolescent daughters ages 11-17 years against HPV; and

3. To explore the relationship of four Consolidated Framework for Implementation

Science Inner Setting constructs, culture, leadership engagement, learning climate,

and available resources, with implementation of HPV vaccine guidelines.



Each aim is designed to inform future multilevel intervention development to increase
HPV vaccination among adolescents aged 11-17 years. Aim 1 provides a multilevel framework
of individual-, provider-, and clinic-level factors associated with HPV vaccination. The
framework builds on previous work by Fernandez and colleagues who developed a multilevel
framework to illustrate relationships between individual and environmental-level factors, HPV
vaccine acceptance and willingness to vaccinate, and health outcomes.'® The model included in
this dissertation provides up-to-date factors associated with HPV vaccine uptake among both
males and females. Such a multilevel framework can inform future intervention development by
providing a succinct and clear picture of the multilevel factors influencing adolescent HPV
uptake.

Aim 2 adds to the literature by specifying predictors of vaccination for Hispanic female
adolescents, an important population to target due to cervical cancer morbidity and mortality
disparities.”?* Aim 2 utilizes data from Por Nuestras Hijas (PNH), a group randomized
controlled trial, to identify psychosocial predictors of vaccination. The trial assesses the
effectiveness of two educational interventions aimed at increasing HPV vaccination among
Hispanic adolescent females. Intervention developers used the Fernandez et al. multilevel
framework to guide intervention methods, strategies, and messages.82?

Aim 3 relates to clinic-level factors that are associated with implementation of HPV
vaccination guidelines. Currently, PNH is expanding to include a provider and clinic-level
intervention component. Providers and clinic-level factors are critical to increasing HPV
vaccination,*1° and there is a need to understand the contextual factors associated with

implementing HPV vaccination guidelines to inform development of multilevel interventions



such as PNH.Z Understanding clinic factors associated with variable HPV vaccination rates
across clinics can help intervention developers identify potentially modifiable factors on which

to intervene.



JOURNAL ARTICLE 1

Individual, Provider, and Clinic-Level Factors Associated with HPV Vaccine Uptake by
Females and Males 11-17 Years: A Systematic Review of Reviews

Target Journal: American Journal of Public Health

Abstract

Background. Multilevel models of HPV vaccination among adolescents are needed to
inform interventions aimed at increasing HPV vaccination. While models exist depicting factors
associated with HVP vaccination among females, there are no models incorporating factors for
males. Further, no models examine factors associated with both initiation and completion.
Therefore, this systematic review of reviews aimed to provide a multilevel framework of
individual-, provider-, and clinic-level factors predicting and correlated with HPV vaccination
among U.S. adolescents.

Methods. We searched Medline, Pubmed, Psychinfo, CINAHL, and ERIC databases for
reviews conducted between 2006 and February 1, 2017 that identified correlates or predictors of
HPV vaccination among adolescent males and females in the U.S. We identified parental-,
provider-, and clinic-level factors associated with vaccination in each to inform a multilevel
framework of adolescent HPV vaccination.

Results. We identified 12 eligible reviews. Parental factors associated with HPV
vaccination included: knowledge; intentions; beliefs about perceived benefits of the vaccine,
perceived risk of the adolescent contracting HPV or an HPV-related disease, perceived vaccine
effectiveness, perceived safety, and perceived need for the vaccine; and attitudes. Parental

behaviors associated with vaccination included interaction with the healthcare system and
8



communication with their adolescent. Provider factors associated with vaccination included
provider recommendations and communication with parents, knowledge, and beliefs. Clinic-
level factors associated with vaccination included provider audit and feedback systems and
patient reminder systems.

Conclusion. A comprehensive multilevel framework that incorporates parent-, provider,
and clinic-level factors associated with HPV vaccination highlights potential intervention targets.
Intervention developers may use this model to identify specific factors to intervene on at these
three levels in order to increase HPV vaccination among both male and female adolescents.
Background

The human papillomavirus (HPV) is the most common sexually transmitted infection in
the United States. An estimated 80% of sexually active individuals will contract HPV in their
lifetime.® Persistent infection with oncogenic types can lead to genital warts and cancer. HPV-
related cancers include cervical, anal, rectal, vaginal, vulvar, penile, and oropharyngeal cancers
with the most common being cervical cancer among women and oropharyngeal cancers among
men.” The HPV vaccine became available for females in 2006 and for males in 2010, and the
vaccine can protect against HPV-related cancers and genital warts. However, vaccination
coverage remains lower than national goals.® The CDC Advisory Committee for Immunization
Practices (ACIP) recommends the vaccine be administered to 11-12 year olds although it is
available for adolescents starting at age nine and young adults up to age 26. Healthy People 2020
sets the goal that 80% of 13-15 year olds complete the multi-dose series.? In 2014, 60% of
females ages 13-17 and 41.7% of males ages 13-17 initiated the HPV vaccine series. Series

completion rates were lower with only 39.7% of females ages 13-17 and 21.6% of males ages



13-17 receiving all three doses.® Updated recommendations moving from a three-dose vaccine
series to a two-dose series for some adolescents may help increase completion rates. However,
evidence is lacking thus far due to due the novelty of the recommendations.

To increase HPV vaccination coverage among adolescents, it is important to understand
the diverse factors associated with HPV vaccination at multiple levels. This includes
understanding factors that influence parental decision-making about HPV vaccination and
provider- and clinic-level factors associated with vaccination. Synthesizing and illustrating these
factors in a multilevel framework can inform future interventions aiming to increase vaccination.

Multilevel models and evidence syntheses of factors associated with vaccination among
adolescent females exist.?4161825 Early models focused exclusively on vaccine acceptance
among females as proxy indicators of uptake® while more recent models have included
vaccination initiation as the outcome of interest.2#1%25 No models include male adolescents
which may be due to the vaccine being available later for males than females.?® Further, health
behavior theories and sociocultural theories have been used to describe HPV vaccination
behaviors.?”2® Frameworks with theoretical underpinnings are needed. However, many do not
move beyond individual or interpersonal factors influencing vaccination decision-making. This
limits their ability to inform interventions that can impact broader clinic-level factors associated
with vaccination.®® The National Cancer Institute (NCI) specifically calls for multilevel
interventions across the cancer control continuum.®* A multilevel model of HPV vaccination that
integrates individual-, interpersonal-, and clinic-level factors correlated with and predicting HPV

vaccination can inform multilevel intervention development and meet NCI’s call to action.

10



Fernandez and colleagues developed a multilevel framework of HPV vaccine acceptance
and described parental, provider and system level factors influencing HPV vaccination
acceptance. The frameworks was designed to inform intervention development at multiple levels
including the individual-, interpersonal-, and clinic-levels.'® The framework was among the first
to illustrate the multilevel influences on HPV vaccine acceptance and willingness including
studies that focuses on both parents and young adults. Limitations of the Fernandez framework,
however, was that the majority of studies available failed to include vaccination behavior as the
outcome. A new framework to describe multilevel influences of actual HPV vaccination is
needed..

Therefore, this systematic review of reviews aims to provide a multilevel framework of
individual-, provider-, and clinic-level factors predicting and correlated with HPV vaccination
among U.S. adolescents. As Fernandez and colleagues did, this model follows a framework
structure for organizing needs assessment information first described by Green and Kreuter®? and
further developed by Bartholomew Eldredge and colleagues?? that is used for multilevel
intervention development. This systematic review relies on reviews, defined as systematic,
integrated, and literature reviews, as opposed to primary studies in order to consolidate the large
body literature focused on correlates and predictors of HPV vaccination among adolescents in
the U.S.

Methods

Methods are reported according to the Preferred Reporting Items for Systematic Reviews

and Meta-Analysis (PRISMA) checklist.®® To ensure quality, this review follows AMSTAR, a

tool to assess the quality of execution of systematic reviews* modified to incorporate methods

11



for conducting systematic reviews of reviews.*® This review is registered with PROSPERO
(registration number: CRD42016044092). Authors SAR and DML screened, reviewed, and
extracted data from reviews. Authors MEF and PDM served as content and methods consultants
throughout the screening, review, data extraction process, analysis, and reporting process.
Eligibility criteria

The publication dates of included reviews were restricted to 2006 when the U.S. Food
and Drug Administration approved the first available HPV vaccine®® through the date of the final
search (February 1, 2017). Reviews were defined as systematic reviews, integrated reviews, and
literature views. Reviews reporting correlates and predictors of HPV vaccine initiation and/or
completion for adolescents ages 9-17 years were eligible. Reviews must have reported outcomes
that included 1) initiation of the 3-dose HPV vaccine series, and/or 2) receipt of subsequent
doses, including completion of the 3-dose series measured by medical records review or parent
report. Reviews that included only HPV vaccine awareness, acceptability, and intention
outcomes were excluded. Only English language systematic reviews published in peer-reviewed
journals were included. Comments, editorials, dissertations, abstracts, and conference
proceedings were excluded. Reviews including only qualitative primary studies were excluded.
However, reviews were included if a they contained findings based on mixed methods research
or it qualitative data was presented with quantitative data corroborating findings.
Information sources and search strategies

We searched Medline (Ovid), Pubmed (NLM), Psychinfo (Ovid), CINAHL (Ebsco), and
ERIC (Ebsco). A health sciences librarian experienced in developing and documenting search

strategies for systematic reviews assisted in developing the search strategy. Concepts in the

12



search included human papillomavirus, immunizations or vaccination, parents or guardians, and
adolescents. A combination of MeSH terms and title, abstract, and keywords were used to
develop the initial Medline search and then adapted for other databases (see Supplemental
Materials). After conducting the search and screening process, DLM examined article reference
lists to identify cited reviews or studies not captured in the search.

Study Selection

Data management. All search results were downloaded to RefWorks v.2.0 (ProQuest),
an online bibliographic management program, and duplicate bibliographies were removed.
Reviewers used data collection and data management systems specifically designed for
systematic reviews. These included Excel workbooks for title and abstract screening, full text
reviews, calculating interrater reliability, and producing PRISMA flowcharts.®” Reviewers
developed, pilot tested, and refined screening criteria questions for title and abstract screening
and for full text reviews.

Screening process. SAR and DML independently screened all titles and abstracts against
the eligibility criteria, and chose “No” or “Maybe” for each in the Excel workbook. A random
sample of 65 systematic review titles and abstracts were selected to assess interrater reliability
and calculate Cohen’s Kappa (k=0.85). Disagreements were resolved through discussions
between the screeners. The reviewers were blind to the journal titles, authors, and author
affiliations during title and abstract screening. Reviewers conducted full text reviews of the
“maybes” from the title and abstract screening to determine final eligibility. Reviewers discussed

disagreements and consulted with additional authors (MEF and PDM) as needed.
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Data collection

SAR and DML independently extracted data for all eligible reviews. Data extracted
included: review aims and/or study questions; search time period; number of publications and
studies included; inclusion and exclusion criteria; population and setting; and factors associated
with HPV vaccine series initiation and completion. Individual-, provider-, and clinic-level factors
were categorized as either positively or negatively associated with HPV vaccine initiation or
completion. Reviewers extracted factors that met one of two criteria: 1) authors presented
statistical data illustrating the association between a factor and HPV vaccine outcomes in the text
or a table; and/or 2) authors presented a general statement of findings in table format including
the direction of the association between the factor and HPV vaccination outcomes.

We originally separated factors by those associated with uptake among males versus
females. However, reviews that included both males and females did not typically identify
factors related to vaccination by sex making it difficult to attribute factors to one sex or another.
Additionally, in examining factors that were classified by sex among we observed little to no
difference between them (i.e. the same factors were identified for both males and females).
Therefore, we determined there was no need to create separate frameworks for males and
females. Similarly, we originally extracted and separated factors based on those associated with
HPV vaccine series initiation versus completion. In our analysis, we interpreted “uptake” as
initiation only. As with sex, factors associated with initiation versus completion were not

significantly different and did not require a second framework.

14



After independently extracting data, SAR and DML discussed each review to ensure all
data were extracted. SAR catalogued all primary studies cited in each review to determine the
amount of overlap between reviews.

Quality assessment

We used AMSTAR,3* an eleven item checklist to assess the methodological quality of
reviews included in this study. SAR and DLM independently applied the checklist. For each item
in the checklist, SAR and DLM marked yes, no, can’t answer, or not applicable for the
AMSTAR criteria. SAR and DLM discussed discrepancies to finalize AMSTAR scores for each
review. All yeses were summed to give each review an overall AMSTAR score. Total scores
were categorized according to AMSTAR as low (range 0-3), mid-range (range 4-7), or high (9-
11).

Multilevel framework development

Data were synthesized to produce a multilevel framework of HPV vaccination. Authors
examined all factors associated with HPV vaccination and categorized factors as being at the
individual-, provider, and clinic-levels. Factors were divided into six categories: 1) adolescent
and parent socio-demographic factors, 2) parent psychosocial factors, 3) parent behaviors, 4)
provider psychosocial factors, 5) provider behaviors, and 6) clinic systems or policies. Socio-
demographic factors were not included in the multilevel framework of HPV vaccination as
modifiable targets for interventions. The authors synthesized parental psychosocial variables by
grouping all factors with the same theoretical construct names. When a review did not label
factors as theoretical constructs, we labeled the factors based on our knowledge of health

promotion theories and discussed the most appropriate fit. We compared author-provided

15



definitions when available to standard definitions in the National Cancer Institute Grid Enabled
Measures Database (NCI GEM) to identify constructs. All constructs were combined into one
multilevel framework illustrating the relations and potential causal pathways among individual-,
provider-, and clinic-level factors associated with HPV vaccination.
Results
Study Selection

We identified 161 unique reviews from the database search and 10 additional reviews
from reference list searches (Figure 1). Twelve reviews met criteria after the two-step screening
process, 38-41.15,42-44,20144546 principal reasons for exclusion after full text review were as
follows: not a review (k=8), reviews of qualitative studies only (k=1), outcomes did not assess
HPV vaccine initiation or completion (k=9), and review did not separate HPV vaccination
outcomes from other vaccines (k=1). See Supplemental Materials for citations of excluded
publications.
Characteristics of reviews

Reviews varied in populations, settings, types of primary studies included, and factors
assessed (Table 1). More reviews examined factors associated with vaccination among female
adolescents only (k=6)38-40422045 than those that examined vaccination among male adolescents
only (k=1).** The remaining five reviews examined vaccination among both females and
males.*115431446 The earliest review concluded in December 2010% while the most recent review
concluded July 10, 2015. Five reviews included HPV vaccine series completion as an outcome

while others were focused on initiation or uptake.3®*
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Only one review included a meta-analysis.>® The remainder used qualitative methods to
reach their conclusions. The number of primary studies included in reviews ranged from 14
studies®®“ to 67 studies.*® We retrieved 264 unique primary studies with 77 studies included in
more than one reviews. We were unable to retrieve complete bibliographies for two reviews. 4
One primary study appeared in five reviews.*” We concluded that the overlap of primary studies
in reviews was not significant, and we did not believe the factors associated with vaccination
were overstated due to the overlapping primary studies. Reviews often cited multiple primary
studies to describe factors associated with HPV vaccination. See Supplemental Materials for all
unique primary studies and reviews citing each. Finally, only five of the twelve reviews reported
searching gray literature.

AMSTAR scores ranged from 01> to 8.4 Strict AMSTAR guidelines for “yes”
responses to checklist items prohibited us from selecting “yes” when a review partially met a
criterion, as many did. For example, some reviews noted two reviewers conducted data
extraction but were ambiguous on whether there were two reviewers for screening.4344:14.46
AMSTAR requires explicit statements for both, and we selected “no” or “can’t answer”.
AMSTAR scores were based solely on author reporting and may not reflect the methods actually
used for a review if authors’ statements were less explicit than required to confirm AMSTAR
elements. All reviews were included in data synthesis for the multilevel framework despite
AMSTAR scores. Because themes were consistent between low-scored and high-scored reviews

(Table 2), we did not deem it necessary to use data from mid-range or highly scored reviews

only.
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Demographic factors associated with HPV vaccination

Nine reviews, including the meta-analysis described parent and adolescent demographics
associated with HPV series initiation and completion,38:4041.1542.20,144548 These factors represent
potential target populations and audiences for interventions aiming to increase HPV vaccination.

Adolescent race/ethnicity. Six reviews described HPV vaccine series initiation and
completion by race/ethnicity.3*-44154245 |n two reviews, being Hispanic or non-Hispanic White
was positively associated with series initiation among adolescent females, and being non-
Hispanic White was positively associated with series completion.“®#2 The meta-analysis found
that being Black was negatively associated with HPV vaccine series initiation for females.>® Two
reviews identified Hispanic and Black race/ethnicities were negatively associated with series
completion.**!* Using the more general category of “underserved and disadvantaged
populations”, culture and immigration status was negatively associated with initiation.®> At the
provider-level, one review that investigated provider-level behavior associated with patient
race/ethnicity concluded that providers were less likely to educate parents of minority
race/ethnicity adolescents and less likely to recommend the vaccine to them.*

Adolescent age. Three reviews described mixed findings relating adolescent age and
HPV vaccination.*®4:!° Two reviews described young age to be positively associated with series
completion*- while one review identified older age to be positively associated with series
completion.*® At the provider level, one review found that providers were more likely to

vaccinate older versus younger adolescents.®
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Adolescent sex. One review described being female versus male as positively associated
with HPV vaccine series completion.** Another described provider preferences for vaccinating
females over males.®®

Adolescent insurance status. Five reviews including the meta-analysis described mixed
results about the relation between adolescent insurance status and vaccine initiation and
completion.®1>424549 One review described a positive association between having insurance and
series initiation for females*® and another found a positive association with series completion.*?
However, the meta-analysis?? and another review®! found adolescents with insurance to be less
likely to initiate the series compared to those without health insurance. Two reviews found the
opposite. Lack of health insurance was negatively associated with series initiation for females
and among underserved or disadvantaged populations and with series completion.’>#? At the
provider level, one review described providers concerns about reimbursement or adolescent
insurance coverage to be negatively associated with series intiaition.'®

Household income. Two reviews described the relation between household income and
series initiation.®**° The meta-analysis found no association between low income and HPV
vaccine series initiation, % although a review that broke down household income more finely
found that very low income (133% to <322% of the federal poverty level) was positively
associated with series completion by females.*°

Three reviews described the relation between vaccine cost and vaccination.®1545 Parental
concerns about the cost of the vaccine were negatively associated with HPV vaccine series

initiation by both females®4° and males.™
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Parent education. One review described higher maternal education level as positively
associated with completion rates.** However, the meta-analysis found no association between
initiation and caregiver educational attainment.

Parental psychosocial factors associated with HPV vaccination

Eight reviews described psychosocial factors associated with HPV
vaccination,38:40.154244.20.14.45 \we jdentified four overarching categories of psychosocial factors
including: knowledge, intentions, beliefs, and attitudes. Beliefs were grouped into five
subcategories: perceived benefits of the vaccine, perceived risk of the adolescent to contracting
HPV or an HPV-related disease, perceived effectiveness of the vaccine, perceived safety, and
perceived need for the vaccine. We integrated all psychosocial factors into the individual-level
component of the multilevel framework.

Knowledge. Six reviews described the relation between knowledge and HPV
vaccination, including sources of information about the vaccine. 384015422045 Qnly one review
included information about males.™

There were mixed results on the association of knowledge of HPV and the HPV vaccine
and initiation. One review identified higher parental knowledge about the HPV vaccine as
positively associated with HPV vaccine initiation by females.*?> Other reviews found mixed
results 2° or no association.*® Two reviews identified lack of knowledge as a barrier for
vaccination among both adolescent males and females.>* Specifically, limited parental
knowledge about HPV and the HPV vaccine was negatively associated with vaccination among
underserved and disadvantaged populations, and parents expressed a need for more information

about the vaccine.*® Knowledge-related barriers to vaccination included lack of knowledge that
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the vaccine is available for males,™ how to pay for the vaccine,* where to go for the vaccine,®
and knowing the vaccine is a multi-dose series, which could hinder series completion.®

Reviews also highlighted parents’ desires for accurate information to increase
knowledge. Parents perceive the source of the information they receive about HPV as
important, and trusted information sources included family, friends, brochures, newspapers, and
healthcare providers.*>2

Intentions. One review identified parental intention to vaccinate as a factor related to
HPV vaccine series initiation among males.** No other reviews discussed parental intentions.

Beliefs. Eight reviews described parental beliefs related to the HPV vaccine initiation,
including perceived benefits of the vaccine,*>#44% perceived vaccine effectiveness,*®® perceived
vaccine safety,38401542.144549 nercejved risk of adolescent’s contracting HPV or developing an
HPV-related disease,'>14*>49 and perceived need for the vaccine.3®1>1445 Five reviews focused
exclusively on females3:40422045 while two reviews included male and female adolescent
populations.>14

Positive perceived benefits of the vaccine, including protecting daughters from harm#
and protecting sons’ future partners from HPV,* were associated with series initiation. In one
review identifying barriers to HPV vaccination, lack of parental perceived benefits was
negatively associated with initiation among males.® Two reviews linked vaccine initiation
among females with parents’ positive perceptions about vaccine effectiveness in protecting
against HPV and HPV-related cancers.*%*> Parental perception that the HPV vaccine was safe for
daughters was positively associated with series initiation among African American and Latina

females.”® Two reviews described general parental concerns about the HPV vaccine’s safety to
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be negatively associated with HPV vaccine initiation among female adolescents.?>*® One review
described similar findings for both male and female adolescents.'® Other reviews specified
parental safety concerns including concerns about side effects, 3142 concerns about the safety of
too many vaccines,'* and concerns about the vaccine being too new.™

Parents’ beliefs that their sons or daughters were at risk of future HPV infection or HPV-
related diseases were also related to initiation.*>?%# A review concluded that lack of perceived
risk was associated with lower likelihood of initiation.* Parental perceptions of whether their
adolescent needed the HPV vaccine were also associated with vaccine initiation.%1>1445 One
review described lack of parental perceived need for the vaccine as a barrier to series initiation
for male adolescents.™ A second review described similar findings for adolescent females.3®
Reviews described parental beliefs that their adolescent was “too young” as a reason he or she
did not “need” the vaccine.*!>1445 One review noted that initiation was more likely if parents
thought their adolescent was sexually active, i.e., the vaccine was “needed” to protect against
infection.!* Other reviews found when parents believed the vaccine would encourage sexual
activity or they did not perceive their adolescent as sexually active, then they did not endorse the
idea that the vaccine was needed; and those beliefs were barriers to initiation.314

Attitudes. One review found mothers’ attitudes towards their own cervical cancer
prevention behaviors linked to HPV vaccine initiation for adolescent females.®® A second review
identified parental distrust of the healthcare system as a barrier to vaccine initiation among

underserved and disadvantaged adolescents.®
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Parent behaviors associated with HPV vaccination

Seven reviews described parent behaviors associated with HPV
vaccination,3:41:154244.20.14 \We integrated these behaviors into the multilevel framework of HPV
vaccination as potentially modifiable behaviors for interventions to target.

Interaction with the healthcare system. Seven reviews described the relation between
HPV vaccination and parent or adolescent interactions with the healthcare system,38:41.154244.20,14
One review found that parental preventative care behaviors were associated with adolescent HPV
vaccine completion.*! Higher parental preventative healthcare behaviors, and therefore higher
levels of interaction with the healthcare system, were linked to vaccine completion. Preventative
healthcare for adolescents was also linked to HPV vaccination. Previous receipt of the meningitis
or MMR vaccines was associated with series initiation*? while previous parental refusal for
vaccination was a barrier to initiation.*

Adolescent contact with the healthcare system, such as regular visits with a provider, was
also linked to vaccination outcomes.®% Three reviews noted that recent visits to the doctor and
visits with a healthcare provider in the previous twelve months were linked to HPV vaccine
initiation for both male and female adolescents.*?44?° Lack of a medical home was negatively
associated with series completion in one review.™

Two reviews described the relation between healthcare settings and HPV vaccination.31°
Care in an outpatient setting was linked to vaccine initiation for female adolescents, while care in

hospitals or emergency departments was a barrier to initiation.®® Finally, care with a pediatrician

or gynecologist was associated with series completion for females in one review.®
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Communication. One review described the association between parental-child
communication and HPV vaccination.** Increased communication about the HPV vaccine
between parents and their adolescent sons was associated with HPV vaccine initiation.
Provider-level factors associated with HPV vaccination

Seven reviews described provider-level factors associated with HPV vaccine series
initiation and completion.3840.154220.1445 \we included these factor in the multilevel framework of
HPV vaccination as modifiable targets for provider-level interventions.

Provider recommendation and communication with parents. Reviews consistently
highlighted the association between providers recommendation of the HPV vaccine and
vaccination outcomes. Five reviews described the positive association between provider
recommendations and HPV vaccine series initiation among adolescent females. 3840422045 T\yg
reviews described the same association for males.*>* The two reviews also described the lack of
provider recommendation as negatively associated with HPV vaccination.>* The way providers
present the HPV vaccine is also important. One review described providers recommendation
styles, such as risk-based approaches or treating the vaccine as different from other adolescent
vaccines, as negatively associated with series initiation.*®

Psychosocial factors. Two reviews described provider psychosocial factors associated
with HPV vaccine series initiation.?>#° One review described gaps in provider knowledge as
negatively related to HPV vaccine series initiation.*® Specifically, some providers may not
recommend the vaccine due to low knowledge about the link between HPV and HPV-related

diseases other than cervical cancer.
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The reviews also described provider beliefs negatively associated with HPV vaccination.
These included provider beliefs about parental concerns,*® beliefs about parental attitudes
towards the vaccine,'® and the lack of perceived need for the adolescent patient to receive the
vaccine.®

Finally, one review identified provider discomfort discussing the HPV vaccine as a
barrier to series initiation.* Providers’ apprehension to discuss the risks or benefits of the
vaccine was negatively associated with initiation. Similarly, apprehension to discuss sexuality or
sexually transmitted infections with parents or adolescents was negatively associated with
initiation.

Clinic-level factors associated with HPV vaccination

We identified two predominant clinic-level systems associated with HPV vaccine series
initiation and completion: provider-targeted systems*® and patient-targeted reminds.*>*® These
systems were integrated into the clinic-level component in the multilevel framework of HPV
vaccination.

Provider-targeted systems. Provider-targeted systems associated with vaccination in
adolescents included provider audit and feedback systems, provider alerts, and provider scripts.*®
One specific program described was the CDC’s quality improvement program Assessment,
Feedback, Incentives, and eXchange (AF1X)®® which was linked to increases in HPV vaccine
series initiation and completion in clinics implementing the program.*®

Patient-targeted reminder systems. Both reviews described patient-targeted reminder
systems associated with HPV initiation and completion among adolescents. These included

patient reminder/recall systems such as text messages, letters, telephone calls or outreach
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visits.*>4¢ Both provider-targeted systems and patient-targeted interventions have been associated
with HPV vaccine initiation and completion. However, evidence suggests provider-targeted
interventions are more successful to increase series initiation, and parent-targeted reminders are
more successful to increase series completion.*®

Discussion

We synthesized individual-, provider, and clinic-level factors into a coherent multilevel
framework of HPV vaccination to inform future intervention development to increase HPV
vaccination among adolescents. Factors included in the model are based on the systematic review
of twelve reviews representing a broad swath of the literature related to HPV vaccine series
initiation and completion. Most factors were consistently identified in multiple reviews, and
reviews focused equally on modifiable factors, such as parental knowledge or beliefs, and non-
modifiable factors such demographics. Narrowing the scope of the model to individual-,
provider-, and clinic-levels allows intervention developers to identify proximal modifiable
factors related to vaccination behaviors and to intervene on those factors rather than more distal
influences such as community or policy-level factors. The model illustrates the importance of
each level as it relates to vaccination for both males and females. It also highlights the relation
between levels such as the relation between the clinic- and provider-levels.

Unlike previous models of HPV vaccination,?*61825 we include factors associated with
both adolescent males and females and series initiation and completion in a single model. We
chose to incorporate all factors into one multilevel framework to provide a concise visual of the
multitude of factors correlated with and predicting HPV vaccination outcomes among all

adolescents. Only one review focused exclusively on adolescent males** although males were
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included in five additional reviews.*1>4314:46 Reviews including both males and females did not
always distinguish between those factors associated with vaccination among males versus
females which limited our ability to label factors by sex. A future review that compares factors
associated with vaccination among males and females using primary studies is needed and can
help elucidate differences, if any, between the sexes. Similarly, we chose not to separate the
multilevel framework by factors associated with HPV vaccine series initiation and completion.
Future reviews that identify the differences between factors associated with initiation and
completion can further inform our multilevel framework.

The framework differs from previous models of HPV vaccination®?” by identifying
correlates of vaccination outcomes as opposed to acceptance of the HPV vaccine and willingness
to vaccinate. The model serves as an update to the Fernandez et al. model which presented a
multilevel framework incorporating acceptance and willingness research conducted prior to the
availability of adequate outcomes research.'® While acceptance is predictive of vaccination, the
previous review was unable to link factors associated with and predictive of vaccination with
actual outcomes. This review does link the factors with outcomes, and therefore provides better
evidence of the association of these factors with vaccination and more precise targets for
intervention. Changes in HPV vaccine recommendations to include males and research on
predictors of HPV vaccine initiation and series completion (instead of only acceptance and
willingness) also pointed to the need for an updated framework.>*>* Additionally, the updated
model focuses only on vaccination among 9-17 year olds since factors related to parents’
decisions to vaccinate their children may differ from young adults’ (18 years or older) decisions

to self-vaccinate.
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Our multilevel framework is meant to inform future intervention development to increase
HPV vaccination. If read from right to left, the multilevel framework funnels from the larger
health related goal (a reduction of HPV-related diseases) to specific factors influencing the
behavior (HPV vaccination) that can lead to that goal. The model highlights for program
planners and interventionists specific factors on which to potentially intervene. To build
interventions based on the model, planners would continue to work from right to left building out
the model to include objectives, methods, practical applications, implementation strategies, and
resources as described by Bartholomew Eldredge et al.>®

Further research is needed for some psychosocial factors included in the model. We
found only one review citing parental intentions to vaccinate as an important factor related to
HPV vaccine initiation.** Many studies examining correlates or predictors of intentions were
included in the reviews (see Supplemental Materials for bibliography). However, there is a gap
in the research describing the relation between parental intentions and actual vaccination
outcomes. Studies in diverse populations often examine correlates of intentions to vaccinate
without linking the intentions to series initiation or completion outcomes.>®->® Additionally,
based on theory, intentions may act as a mediator between psychosocial variables and HPV
vaccination.®® This highlights the importance of research that elucidates the relation between
intentions, other psychosocial factors, and vaccination outcomes. A clear understanding of the
relation can help refine the current multilevel framework of vaccination and inform future
intervention development.

Additionally, mixed results exist about the relation between vaccination outcomes and

parental knowledge about HPV and the HPV vaccine. 384015422045 £y rther research is needed to
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understand this relation. However, these findings also highlight the need for interventions that
move beyond focusing solely on parental knowledge and providing information. Instead
interventions should target knowledge plus other psychosocial factors influencing parents’
decisions to vaccinate their adolescent children, including beliefs and attitudes, to create
behavior change.>®

Only one review described psychosocial factors associated with provider
recommendation behaviors and HPV vaccination. While studies about provider communication
styles and recommendation practices are critical to improving outcomes,51762 it is also
important to understand why providers communicate differentially with parents and differentially
recommend the vaccine. Understanding these factors can inform provider-level interventions that
can enhance provider communication with parents and vaccine recommendation quality. For
example, interventions may focus on improving providers’ self-efficacy to recommend the
vaccine to a hesitant parent by providing guided practice and feedback opportunities. Additional
research on modifiable psychosocial factors can allow for these types of tailored and targeted
approaches.

Finally, our systematic review highlighted important implementation strategies at the
clinic-level associated with increased HPV vaccination rates. These included provider audit and
feedback systems and patient reminder systems. Further research is needed in understanding how
these types of systems are adopted and implemented within clinic systems. Implementation
science and implementation frameworks can help intervention developers understand the

contextual factors in clinics that influence adoption and implementation of these systems.53
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Limitations

This review has some limitations. First, research not yet incorporated into reviews was
not captured in this systematic review. Additional themes or factors may emerge from continued
research into factors associated with HPV vaccine series and initiation. Second, clinic-level
systems were captured in only two reviews. Some clinic-level best practices for increasing
vaccination, such as those described by The Guide to Community Preventive Services (The
Community Guide),®* were not included in this systematic review. While we identified clinic-
level practices or interventions associated with increased vaccination, this review was not
specifically focused on interventions thus limiting our ability to potentially capture some
Community Guide best practices. Limiting the search to only HPV vaccination may have
impacted our ability to identify best practices related to improving vaccination outcomes in
general. Next, we chose to include all AMSTAR quality reviews and all reviews despite primary
studies overlapping to create the multilevel framework of HPV vaccination. Despite our
conclusions that there were no significant reasons to exclude reviews based on these criteria,
placing restrictions on AMSTAR quality and number of overlapping primary studies between the
reviews may have impacted factors included in the model. AMSTAR quality assessments
revealed that only five reviews included gray literature searches. This points to the potential for
publication bias in these reviews which may have influenced the factors incorporated into the
models. Finally, the search periods of the reviews are a limitation. Most reviews were conducted
prior to 2011, which fails to capture much research about adolescent males and vaccination.

Additionally, factors associated with vaccination may become more or less important over time.
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However, we chose not to weigh factors found in more recent reviews over factors found in older
reviews.
Conclusion

Adolescent HPV vaccination falls short of national goals and multilevel interventions
targeting individuals, providers, and clinics are needed to improve vaccination rates. We found
evidence suggesting interventions focused on specific parental psychosocial factors, parental
behaviors, provider psychosocial factors, provider behaviors, and implementation of specific
clinic systems can improve vaccination among adolescents. We incorporated these factors into a
single multilevel framework to illustrate the relations between the factors and levels to inform
future intervention development. Future research is needed particularly to examine the relation
between parental intentions to vaccinate, provider psychosocial factors influencing behaviors,
and clinic-level systems impacting HPV vaccination.
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Figure 1.1 PRISMA Flow Diagram
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Figure 1.2 Multilevel framework of adolescent HPV vaccination
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Table 1.1 Review characteristics

Review Search time # of studies (k) & Populations & Factors assessed AMSTAR
period study designs country score
Bartlett (2011) 2006-Dec 30, k=14 studies Population: females Outcome variable: HPV vaccine initiation Low
2010 ages 9-18 years
Retrospective cohort, Independent variables: Provider
prospective cohort, Setting: AIlU.S. recommendations; parents' knowledge,
randomized perceptions, and attitudes (maternal personal
retrospective cohort, experiences, parental concerns related to sexual
mixed methods connotation, parental concerns related to vaccine
safety and efficacy); health care services
(location to obtain vaccine, obtaining accurate
vaccine mformation)
Fisher (2013) Database k=29 publications on  Population: Females Outcome variables: HPV vaccine series Mid-range
inception- 27 studies ages 8-18 years initiation, completion
Mar 9, 2012
Cross-sectional, Setting: Most U.S. plus  Independent variables: Parent ethnicity, religion
retrospective chart Canada, Europe and frequency of religious attendance; income or
reviews, prospective area-level indicators; primary caregiver
cohort educational attainment; healthcare insurance
coverage
Galbraith (2016) Database k=67 studies Population: Adolescent  Outcome variables: HPV attitudes, awareness, Low
inception — Jan females with African- barriers, acceptability, knowledge, perceptions of
2015 Cross-sectional; American or Latino HPV or HPV vaccine; HPV series initiation
qualitative; mixed parents and/or completion!

methods; longitudinal
cohort; intervention
tests

Setting: United States

Independent variables: Demographic factors;
vaccination history; knowledge and awareness;
social support; acculturation; communication;
mothers' pap history; norms; provider
recommendation
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Review Search time # of studies (k) & Populations & Factors assessed AMSTAR
period study designs country score
Gallagher (2016) Database k=61 publications Population: Outcome variable: Completion of multi-dose High
inception- with 48 focused on Adolescents ages 9-19 vaccine within 1 year follow up?
Feb 2014 HPV vears
Independent variables: Age; race; insurance;
No study designs Setting: Most US. plus ~ gender; socio-economic status; healthcare
mentioned; included Canada, Europe utilization; mothers vaccine related knowledge;
only those reporting adverse events; risk behavior; concomitant
multivariable analyses healthcare; access; maternal characteristics:
or qualitative findings provider/organizational characteristics; provider
characteristics
Holman (2014) Jan 1, 2009-Dec k=55 publications Population: Outcome variable: HPV vaccination Low
31,2012 Adolescents ages 11-17
Quantitative, vears; health care Independent variables:
qualitative professionals; parents; Barrniers among different target groups includmg:
under-served & health care professionals, parents, underserved
disadvantaged and disadvantaged populations, males; barriers to
populations series completion
Setting: United States
Kessels (2012) 2006-Mar 7, k=33 publications on  Population: Females Outcome variables: HPV vaccine series initiation  Mid-range
2011 25 studies ages 9-18 years and senies completion

Cross-sectional,
longitudinal

Setting: Most in U5,

Independent variables for initiation:
race/ethmicity; girls' age, area of residence;
parental education level and family income;
vaccination history; health care utilization; health
nsurance status; beliefs. attitudes. and
intentions; knowledge; sources and quantity of
HPV-information’ physician recommendation
and specialty

Independent variables for completion:
race/ethnicity; girls' age, healthcare coverage
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Review Search time # of studies (k) & Populations & Factors assessed AMSTAR
period study designs country score
Niccola (2015) Database k=14 studies Population: adolescent Outcome variables: Improved HPV vaccine Mid-range
inception - July males and females 18 uptake including initiation and series
2014 Randomized Vears of younger completion” being up to date, timeliness and/or
controlled trials; receiving at least one dose
quasiexperimental Setting: United States
studies Independent variables: Reminder & recall
systems; physician-focused interventions;
school-based programs; social marketing
approaches
Radisic (2017) Oct 2009- k=18 studies Population: Adolescent  Outcome variable: Parental acceptability of HPV ~ Mid-range
Jul 10, 2015 males ages 9-18 vears vaccine defined as vaccine intention or vaccine
Quantitative, initiation’
qualitative, mixed Setting: Most 1n United
methods States; Canada, Italy, Independent variables: Health Belief Model
Denmark constructs; knowledge and awareness; family
characteristics; parent-child dialogue; attitude
towards vaccinations in general; beliefs
Small (2014) Jan 1, 2009- k=19 publications Population: Females Outcome variable: HPV vaccine uptake Low
June 1, 2011
Longitudinal, cross- Setting: United States Independent variables: Cost and insurance
sectional coverage; provider recommendation; vaccination
opportunity; HPV and HPV vaccine knowledge;
vaccine safety concerns; HPV risk
Trim (2012) 2001-2011 k=53 studies Population: Parents of Outcome variable: HPV vaccine uptake and Low
adolescents acceptance!
Cross-sectional
Setting: Most in United  Independent vanables: Knowledge, attitudes,
States; EU, Canada, behaviors
Asia, New Zealand,
Australia
WValentino (2016) NA NA Population: Female Outcome variable: HPV vaccine uptake Low

adolescents and young
adults
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Review Search time # of studies (k) & Populations & Factors assessed AMSTAR
period study designs country score
Independent variables: Barriers to uptake related
to parents, patients, providers, finances;
facilitators to HPV vaccine uptake
Walling (2016) Jan 1, 2006 - k=51 publications Population: Males and Outcome variables: HPV vaccine uptake Mid-range
Apr 30, 3015 females between 11-26
Intervention studies vears Intervention types: Informational interventions;

behavioral interventions; environmental
Setting: Most in United  interventions
States

" We extracted data related to HP'V vaccine series initiation or completion only and excluded data on other outcome variables.
* We extracted data related to HPV vaccination only.
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Table 1.2 Individual-, provider-, and clinic-level factors associated with HPV vaccination by review

Bartlett Fisher Galbraith Gallagher Holman Kessels

(2011)
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(2016)

(2016)
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(2012)

Niccola
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Radisic
(2017)

Small Trim  Valentino

(2014)  (2012)

(2016)

Walling
(2016)

Demographics
Sex
Age
Race/ethnicity
Insurance status
Income
Parent education
Parental Psychosocial
factors
Intention
Knowledge
Beliefs
Percerved benefits
Perceived risks

Perceived effectiveness

Percerved safety
Percerved need
Attitudes

Related parental behaviors
Communication with child
Interaction with HC system

Provider-level
Providers

Recommendation
Knowledge
Perceived need
Perceived parent
attitudes
Perceived parent
concerns

ANENEN

SNRNENEN

v
v

v
v
v

ASRNENENEN

NN

SR

ANENEN

ANRY

ANENEN

<

ANENENENEN
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Bartlett Fisher Galbraith
(2011) (2013)  (2016)

Gallagher Holman Kessels

(2016)

(2014)

(2012)

Niccolar  Radisic

(2015)

(2017)

Small Trim  Valentino

(2014) (2012)

(2016)

Walling
(2016)

Attitude towards
discussing vaccine

Clinic-level

Systems

Patient-targeted
reminders
Provider-targeted
interventions

v

39



References

1.

2.

10.

11.

12.

13.

Koutsky L. Epidemiology of genital human papillomavirus infection. Am J Med.
1997;102:3-8. doi:S0002-9343(97)00177-0.

Viens LJ, Henley SJ, Watson M, Markowitz LE, Thomas CC. Human Papillomavirus —
Associated Cancers — United States , 2008 — 2012. Morb Mortal Wkly Rep.
2016;65(26):2008-2012.

Reagan-Steiner S, Yankey D, Jeyarajah J, et al. National, Regional, State, and Selected
Local Area Vaccination Coverage Among Adolescents Aged 13-17 Years — United
States, 2014. MMWR Morb Mortal Wkly Rep. 2015;64(29):784-792.

U.S. Department of Health and Human Services Office of Disease Prevention and Health
Promotion. Healthy People 2020: Immunization and Infectious Diseases.
https://www.healthypeople.gov/2020/topics-objectives/topic/immunization-and-
infectious-diseases. Published 2016. Accessed September 29, 2016.

Tiro JA, Pruitt SL, Bruce CM, et al. Multilevel correlates for human papillomavirus
vaccination of adolescent girls attending safety net clinics. Vaccine. 2012;30(13):2368-
2375. doi:10.1016/j.vaccine.2011.11.031.

Batista Ferrer H, Trotter C, Hickman M, Audrey S. Barriers and facilitators to HPV
vaccination of young women in high-income countries: a qualitative systematic review
and evidence synthesis. BMC Public Health. 2014;14(1):700. doi:10.1186/1471-2458-14-
700.

Fernandez ME, Allen JD, Mistry R, Kahn J a. Integrating clinical, community, and policy
perspectives on human papillomavirus vaccination. Annu Rev Public Health.
2010;31:235-252. doi:10.1146/annurev.publhealth.012809.103609.

Katz IT, Ware NC, Gray G, Haberer JE, Mellins CA, Bangsberg DR. Scaling up human
papillomavirus vaccination: a conceptual framework of vaccine adherence. Sex Health.
2010;7:279-286. doi:10.1071/SH09130.Scaling.

Centers for Disease Control and Prevention Advisory Committee on Immunization
Practices. Recommendations on the Use of Quadrivalent Human Papillomavirus Vaccine
in Males — Advisory Committee on Immunization Practices (ACIP), 2011. MMWR Morb
Mortal Wkly Rep. 2011;60(50):1705-1708.
http://www.ncbi.nlm.nih.gov/pubmed/22189891.

Batista Ferrer H, Audrey S, Trotter C, Hickman M. An appraisal of theoretical approaches
to examining behaviours in relation to Human Papillomavirus (HPV) vaccination of
young women. Prev Med (Baltim). 2015;81:122-131. doi:10.1016/j.ypmed.2015.08.004.
Brewer NT, Fazekas KI. Predictors of HPV vaccine acceptability: A theory-informed,
systematic review. Prev Med (Baltim). 2007;45(2-3):107-114.
d0i:10.1016/j.ypmed.2007.05.013.

Reiter PL, Brewer NT, Gottlieb SL, McRee AL, Smith JS. Parents’ health beliefs and
HPV vaccination of their adolescent daughters. Soc Sci Med. 2009;69(3):475-480.
doi:10.1016/j.socscimed.2009.05.024.

Kahn J a, Rosenthal SL, Jin Y, Huang B, Namakydoust A, Zimet GD. Rates of human
papillomavirus vaccination, attitudes about vaccination, and human papillomavirus
prevalence in young women. Obstet Gynecol. 2008;111(5):1103-1110.

40



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

doi:10.1097/A0G.0b013e31817051fa.

National Cancer Institute. Understanding and Influencing Multilevel Factors Across the
Cancer Care Continuum [Monograph]. J Natl Cancer Inst Monogr. 2012;44(May 2012).
Green LW, Kreuter MW. Health Program Planning: An Educational and Ecological
Approach. 4th ed. New York, NY: McGraw-Hill; 2005.

Bartholomew Eldredge LK, Markham CM, Ruiter RAC, Fernandez ME, Kok G, Parcel
GS. Planning Health Promotion Programs: An Intervention Mapping Approach. 4th ed.
San Francisco, CA: Jossey-Bass; 2016.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. Annu Intern Med.
2009;151(4):264-269. doi:10.1371/journal.pmed1000097.

Shea BJ, Hamel C, Wells GA, et al. AMSTAR is a reliable and valid measurement tool to
assess the methodological quality of systematic reviews. J Clin Epidemiol.
2009;62(10):1013-1020. doi:10.1016/j.jclinepi.2008.10.009.

Smith V, Devane D, Begley CM, Clarke M. Methodology in conducting a systematic
review of systematic reviews of healthcare interventions. BMC Med Res Methodol.
2011;11(1):15. doi:10.1186/1471-2288-11-15.

U.S. Food and Drug Administration. June 8, 2006 Approval Letter - Human
Papillomavirus Quadrivalent (Types 6, 11, 16, 18) Vaccine, Recombinant.
http://www.fda.gov/BiologicsBloodVaccines/Vaccines/ApprovedProducts/ucm111283.ht
m. Published 2009. Accessed August 10, 2016.

VonVille H. Guides and Handouts for UTSPH Library Resources: Systematic Review
Handouts. http://libguides.sph.uth.tmc.edu/guides-handouts-library-resources/SR-
handouts. Published 2016. Accessed September 29, 2016.

Moher D, Liberati A, Tetzlaff J, Altman DG, Grp P. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement (Reprinted from Annals
of Internal Medicine). Phys Ther. 2009;89(9):873-880.
doi:10.1371/journal.pmed.1000097.

Bartlett JA, Peterson JA. The uptake of human papillomavirus (HPV) vaccine among
adolescent females in the United States: a review of the literature. J Sch Nurs.
2011;27(6):434-446. doi:10.1177/1059840511415861.

Fisher H, Trotter CL, Audrey S, MacDonald-Wallis K, Hickman M. Inequalities in the
uptake of human papillomavirus vaccination: A systematic review and meta-analysis. Int J
Epidemiol. 2013;42(3):896-908. doi:10.1093/ije/dyt049.

Galbraith K V., Lechuga J, Jenerette CM, Moore LTCAD, Palmer MH, Hamilton JB.
Parental acceptance and uptake of the HPV vaccine among African-Americans and
Latinos in the United States: A literature review. Soc Sci Med. 2016;159:116-126.
doi:10.1016/j.socscimed.2016.04.028.

Gallagher KE, Kadokura E, Eckert LO, et al. Factors influencing completion of multi-dose
vaccine schedules in adolescents: a systematic review. BMC Public Health.
2016;16(1):172. d0i:10.1186/512889-016-2845-z.

Holman DM, Benard V, Roland KB, Watson M, Liddon N, Stokley S. Barriers to Human
Papillomavirus Vaccination Among US Adolescents A systematic review. JAMA Pediatr.
2014;168(1):76-82. doi:10.1001/jamapediatrics.2013.2752.

41



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Kessels SIM, Marshall HS, Watson M, Braunack-Mayer AJ, Reuzel R, Tooher RL.
Factors associated with HPV vaccine uptake in teenage girls: A systematic review.
Vaccine. 2012;30(24):3546-3556. doi:10.1016/j.vaccine.2012.03.063.

Niccolai LM, Hansen CE. Practice- and Community-Based Interventions to Increase
Human Papillomavirus Vaccine Coverage: A Systematic Review. JAMA Pediatr.
2015;169(7):686-692. doi:10.1001/jamapediatrics.2015.0310.

Radisic G, Chapman J, Flight I, Wilson C. Factors associated with parents’ attitudes to the
HPV vaccination of their adolescent sons: A systematic review. Prev Med (Baltim).
2016;95:26-37. doi:10.1016/j.ypmed.2016.11.019.

Small SL, Sampselle CM, Martyn KK, Dempsey AF. Modifiable influences on female
HPV vaccine uptake at the clinic encounter level: a literature review. J Am Assoc Nurse
Pract. 2014;26(9):519-525. doi:10.1002/2327-6924.12057.

Trim K, Nagji N, Elit L, Roy K. Parental Knowledge, Attitudes, and Behaviours towards
Human Papillomavirus Vaccination for Their Children: A Systematic Review from 2001
to 2011. Obstet Gynecol Int. 2012;2012:1-12. doi:10.1155/2012/921236.

Valentino K, Poronsky CB. Human Papillomavirus Infection and Vaccination. J Pediatr
Nurs. 2016;31(2):e155-e166. doi:10.1016/j.pedn.2015.10.005.

Walling EB, Benzoni N, Dornfeld J, et al. Interventions to Improve HPV Vaccine Uptake:
A Systematic Review. Pediatrics. 2016;138(1):e20153863-e20153863.
d0i:10.1542/peds.2015-3863.

Yeganeh N, Curtis D, Kuo A. Factors influencing HPV vaccination status in a Latino
population; and parental attitudes towards vaccine mandates. Vaccine. 2010;28(25):4186-
4191. doi:10.1016/j.vaccine.2010.04.010.

Zimet GD, Rosberger Z, Fisher WA, Perez S, Stupiansky NW. Beliefs, behaviors and
HPV vaccine: Correcting the myths and the misinformation. Prev Med (Baltim).
2013;57(5):414-418. doi:10.1016/j.ypmed.2013.05.013.

Small SL, Patel DA. Impact of HPV vaccine availability on uptake. J Nurse Pract.
2012;8(1):61-66. doi:10.1016/j.nurpra.2011.06.005.

Centers for Disease Control and Prevention.
https://www.cdc.gov/vaccines/programs/AF1X/index.html.
https://www.cdc.gov/vaccines/programs/AFIX/index.html. Published 2017. Accessed July
13, 2017.

Centers for Disease Control and Prevention Advisory Committee on Immunization
Practices. FDA Licensure of Quadrivalent Human Papillomavirus Vaccine (HPV4,
Gardasil) for Use in Males and Guidance from the Advisory Committee on Immunization
Practices (ACIP). MMWR Morb Mortal Wkly Rep. 2010;59(20):630-632. doi:20508592.
Hofman R, Van Empelen P, Richardus JH, et al. Predictors of HPV vaccination uptake: A
longitudinal study among parents. Health Educ Res. 2014;29(1):83-96.
doi:10.1093/her/cyt092.

Brewer NT, Gottlieb SL, Reiter PL, et al. Longitudinal Predictors of Human
Papillomavirus Vaccine Initiation Among Adolescent Girls in a High-Risk Geographic
Area. Sex Transm Dis. 2011;38(3):197-204. doi:10.1097/0LQ.0b013e3181f12dbf.

Tsui J, Gee GC, Rodriguez HP, et al. Exploring the role of neighborhood socio-
demographic factors on HPV vaccine initiation among low-income, ethnic minority girls.

42



43.

44,

45.

46.

471.

48.

49,

50.

51.

52.

53.

J Immigr Minor Heal. 2013;15(4):732-740. doi:10.1007/s10903-012-9736-X.
Bartholomew Eldredge LK, Markham CM, Ruiter RAC, Fernandez ME, Kok G, Parcel
GS. Intervention Mapping Step 5, Program Implementation Plan. In: Bartholomew
Eldredge LK, Markham CM, Ruiter RAC, Fernandez ME, Kok G, Parcel GS, eds.
Planning Health Promotion Programs: An Intervention Mapping Approach. 4th ed. San
Francisco, CA: Jossey-Bass; 2016:483-540.

Dempsey AF, Butchart A, Singer D, Clark S, Davis M. Factors Associated With Parental
Intentions for Male Human Papillomavirus Vaccination: Results of a National Survey. Sex
Transm Dis. 2011:1. do0i:10.1097/0LQ.0b013e318211c248.

Lechuga J, Vera-Cala L, Martinez-Donate A. HPV Vaccine Awareness, Barriers,
Intentions, and Uptake in Latina Women. J Immigr Minor Health. 2014:173-178.
d0i:10.1007/s10903-014-0139-z.

Litton AG, Desmond RA, Gilliland J, Huh WK, Franklin FA. Factors Associated with
Intention to Vaccinate a Daughter against HPV: A Statewide Survey in Alabama. J
Pediatr Adolesc Gynecol. 2011;24(3):166-171. doi:10.1016/j.jpag.2011.01.004.
Lechuga J, Swain GR, Weinhardt LS. The Cross-Cultural Variation of Predictors of
Human Papillomavirus Vaccination Intentions. J Women'’s Heal. 2011;20(2):225-230.
d0i:10.1089/jwh.2010.1993.

Montano DE, Kasprzyk D. Theory of Reasoned Action, Theory of Planned Behavior, an
the Integrated Behavioral Model. In: Glanz K, Rimer BK, Viswanath K, eds. Health
Behavior: Theory, Research, and Practice. 5th ed. San Francisco, CA: Jossey-Bass;
2015:95-124.

Gilkey MB, Calo WA, Moss JL, Shah PD, Marciniak MW, Brewer NT. Provider
communication and HPV vaccination: The impact of recommendation quality. Vaccine.
2016;34(9):1187-1192. doi:10.1016/j.vaccine.2016.01.023.

Gilkey MB, McRee AL. Provider communication about HPV vaccination: A systematic
review. Hum Vaccines Immunother. 2016;5515(June):1-15.
d0i:10.1080/21645515.2015.1129090.

Shay LA, Street RL, Baldwin AS, et al. Characterizing safety-net providers??? HPV
vaccine recommendations to undecided parents: A pilot study. Patient Educ Couns.
2016;99(9):1452-1460. doi:10.1016/j.pec.2016.06.027.

Eccles M, Mittman B. Welcome to Implementation Science. Implement Sci. 2006;1(1):1.
doi:10.1186/1748-5908-1-1.

Community Preventine Services Task Force. The Community Guide.
https://www.thecommunityguide.org/about/about-community-guide. Published 2017.
Accessed July 16, 2017.

43



Supplemental Materials

Medline (Ovid) Search Strategy*

1. vaccines/ or viral vaccines/ or immunization/ or immunization schedule/ or immunization, secondary/ or
immunotherapy/ or immunotherapy, active/ or vaccination/ or mass vaccination/ or immunization programs/ or (vaccin*
or immuniz* or immunis*).ti,ab,kw,rn.

2. papillomaviridae/ or alphapapillomavirus/ or human papillomavirus 6/ or human papillomavirus 11/ or human
papillomavirus 16/ or human papillomavirus 18/ or human papillomavirus 31/ or betapapillomavirus/ or
gammapapillomavirus/ or mupapillomavirus/

3. (hpv or papillomavirus or papillomaviridae or alphapapillomavirus or betapapillomavirus or mupapillomavirus or
genital warts or epidermodysplasia verruciformis or condyloma*).ti,ab,kw,rn.

4. papillomavirus infections/ or warts/ or condylomata acuminata/ or buschke-lowenstein tumor/ or epidermodysplasia
verruciformis/

5.2or30r4

6.1and5

7. papillomavirus vaccines/ or human papillomavirus recombinant vaccine quadrivalent, types 6, 11, 16, 18/

8.6o0r7

9. Guideline Adherence/ or Practice Guideline/ or Practice Guidelines as Topic/

10. (guideline* or national consensus or practice parameter*).ti,ab,kw.

11. Physician's Practice Patterns/

12. Attitude of Health Personnel/

13. School nursing/ or School health services/

14. physicians/ or general practitioners/ or physicians, family/ or physicians, primary care/

15. pediatrics/ or (pediatrician* or pediatric primary care or pediatric general).ti,ab,kw.

16. obstetrics/ or gynecology/ or (obgyn or "ob/gyn").ti,ab,kw.

17. nurses/ or nurse practitioners/ or family nurse practitioners/ or pediatric nurse practitioners/ or nurses, community
health/

18. nurse's role/ or physician's role/

19. (healthcare provider* or health care provider* or nurse or nurses or physician or physicians).ti,ab,kw.
20.90r10o0r1lorl12or13orl4or150rl6orl7or18or19

21.8and 20

22. parents/ or fathers/ or mothers/ or single parent/ or single-parent family/

44



23. grandparents/ or legal guardians/

24. (parent* or father* or mother* or grandparent® or guardian®).ti,ab,kw.

25.220r23 0r24

26. 8 and 25

27. insurance/ or insurance, health/ or insurance, health, reimbursement/ or managed care programs/ or health
maintenance organizations/ or medicaid/

28. Health Services Accessibility/ or Health Equity/ or Healthcare Disparities/

29. decision making/ or choice behavior/ or uncertainty/ or judgment/

30. attitude/ or attitude to health/ or health knowledge, attitudes, practice/ or adolescent behavior/ or harm reduction/
or health behavior/ or patient compliance/ or medication adherence/ or patient dropouts/ or treatment refusal/ or
"patient acceptance of health care"/

31. sociological factors/ or culture/ or socioeconomic factors/ or poverty/ or poverty areas/ or social class/ or social
mobility/

32. (accessibility or disparities or disparity or inequalities or inequality or inequity or inequities or children's health
insurance plan or CHIP or schip or medicaid or uninsured or insurance or insured).ti,ab,kw.

33. (acceptance or acceptability or attitude* or belief or beliefs or determinant* or decision making or decisionmaking or
evidence based or ebp or compliance or refusal or socioeconomic or poverty or income or education).ti,ab,kw.

34.27 or 28 0r290r300r31lor32or33

35.8and 34

36.21o0r260r35

37. limit 36 to (english language and yr="2006 - 2017")

38. (37 and exp united states/) or (37 not (exp africa/ or exp asia/ or exp australia/ or exp canada/ or exp europe/ or exp
south america/))

39. (((comprehensive* or integrative or systematic*) adj3 (bibliographic* or review* or literature)) or (meta-analy* or
metaanaly* or "research synthesis" or ((information or data) adj3 synthesis) or (data adj2 extract*))).ti,ab. or (cinahl or
(cochrane adj3 trial*) or embase or medline or psyclit or (psycinfo not "psycinfo database") or pubmed or scopus or
"sociological abstracts" or "web of science").ab. or ("cochrane database of systematic reviews" or evidence report
technology assessment or evidence report technology assessment summary).jn. or Evidence Report: Technology
Assessment*.jn. or ((review adj5 (rationale or evidence)).ti,ab. and review.pt.) or meta-analysis as topic/ or Meta-
Analysis.pt.

40. 38 and 39

45



* Medline (Ovid) search strategy was adapted for Pubmed (NLM), Psychinfo (Ovid), CINAHL (Ebsco), and ERIC
(Ebsco)

46



Bibliography of Included Reviews

Bartlett, J. A., & Peterson, J. A. (2011). The uptake of human papillomavirus (HPV) vaccine among adolescent
females in the United States: A review of the literature. Journal of School Nursing, 27(6), 434-446.

Fisher, H., Trotter, C. L., Audrey, S., MacDonald-Wallis, K., & Hickman, M. (2013). Inequalities in the uptake of
human papillomavirus vaccination: A systematic review and meta-analysis. International Journal of
Epidemiology, 42(3), 896-908.

Galbraith, K. V., Lechuga, J., Jenerette, C. M., Moore, L. A. D., Palmer, M. H., & Hamilton, J. B. (2016). Parental
acceptance and uptake of the HPV vaccine among African-Americans and Latinos in the United States: A
literature review. Social Science & Medicine, 159, 116-126.

Gallagher, K. E., Kadokura, E., Eckert, L. O., Miyake, S., Mounier-Jack, S., Aldea, M., . . . Watson-Jones, D.
(2016). Factors influencing completion of multi-dose vaccine schedules in adolescents: A systematic
review. BMC Public Health, 16, 172.

Holman, D. M., Benard, V., Roland, K. B., Watson, M., Liddon, N., & Stokley, S. (2014). Barriers to human
papillomavirus vaccination among US adolescents: A systematic review of the literature. JAMA
Pediatrics, 168(1), 76-82.

Kessels, S. J. M., Marshall, H. S., Watson, M., Braunack-Mayer, A. J., Reuzel, R., & Tooher, R. L. (2012). Factors
associated with HPV vaccine uptake in teenage girls: A systematic review. Vaccine, 30(24), 3546-3556.

Niccolai, L. M., & Hansen, C. E. (2015). Practice- and community-based interventions to increase human
papillomavirus vaccine coverage: A systematic review. JAMA Pediatrics, 169(7), 686-692.

Radisic, G., Chapman, J., Flight, 1., & Wilson, C. (2017). Factors associated with parents' attitudes to the HPV
vaccination of their adolescent sons: A systematic review. Preventive Medicine, 95, 26-37.

Small, S. L., Sampselle, C. M., Martyn, K. K., & Dempsey, A. F. (2014). Modifiable influences on female HPV
vaccine uptake at the clinic encounter level: A literature review. Journal of the American Association of Nurse
Practitioners, 26(9), 519-525.

Trim, K., Nagji, N., Elit, L., & Roy, K. (2012). Parental knowledge, attitudes, and behaviours towards human
papillomavirus vaccination for their children: A systematic review from 2001 to 2011. Obstetrics &
Gynecology International, 2012, 921236.

Valentino, K., & Poronsky, C. B. (2016). Human papillomavirus infection and vaccination. Journal of Pediatric
Nursing, 31(2), e155-66.

Walling, E. B., Benzoni, N., Dornfeld, J., Bhandari, R., Sisk, B. A., Garbutt, J., & Colditz, G. (2016). Interventions
to improve HPV vaccine uptake: A systematic review. Pediatrics, 138(1), 1-11. doi:10.1542/peds.2015-3863

47



Bibliography of Excluded Reviews

Allen, J. D., Coronado, G. D., Williams, R. S., Glenn, B., Escoffery, C., Fernandez, M., . .. Mullen, P. D. (2010). A
systematic review of measures used in studies of human papillomavirus (HPV) vaccine acceptability. Vaccine,
28(24), 4027-4037.

Andreoli, L., Bertsias, G. K., Agmon-Levin, N., Brown, S., Cervera, R., Costedoat-Chalumeau, N., . . . Tincani, A.
(2016). EULAR recommendations for women's health and the management of family planning, assisted
reproduction, pregnancy and menopause in patients with systemic lupus erythematosus and/or
antiphospholipid syndrome. Annals of the Rheumatic Diseases, doi:annrheumdis-2016-209770 [pii]

Arbyn, M., Ronco, G., Anttila, A., Meijer, C. J. L. M., Poljak, M., Ogilvie, G., . . . Peto, J. (2012). Evidence
regarding human papillomavirus testing in secondary prevention of cervical cancer. Vaccine, 30(Suppl 5), F88-
99.

Armstrong, E. P. (2010). Prophylaxis of cervical cancer and related cervical disease: A review of the cost-
effectiveness of vaccination against oncogenic HPV types. Journal of Managed Care Pharmacy, 16(3), 217-
230.

Avery, R. K., & Michaels, M. (2008). Update on immunizations in solid organ transplant recipients: What clinicians
need to know. American Journal of Transplantation, 8(1), 9-14.

Armitage CJ, Conner M. Social cognition models and health behaviour: A structured review. Psychol Health.
2000;15(2):173-189. doi:10.1080/08870440008400299.

Barzon, L., Giorgi, C., Buonaguro, F. M., Palu, G., & Italian Society for Virology. (2008). Guidelines of the Italian
society for virology on HPV testing and vaccination for cervical cancer prevention. Infectious Agents &
Cancer [Electronic Resource], 3, 14.

Ben Hadj Yahia, M., Jouin-Bortolotti, A., & Dervaux, B. (2015). Extending the human papillomavirus vaccination
programme to include males in high-income countries: A systematic review of the cost-effectiveness studies.
Clinical Drug Investigation, 35(8), 471-485.

Bonde, U., Joergensen, J. S., Mogensen, O., & Lamont, R. F. (2014). The potential role of HPV vaccination in the
prevention of infectious complications of pregnancy. Expert Review of Vaccines, 13(11), 1307-1316.
doi:10.1586/14760584.2014.944164 [doi]

Bonanni P, Boccalini S, Bechini A. Efficacy, duration of immunity and cross protection after HPV vaccination: A
review of the evidence. Vaccine. 2009;27(SUPPL. 1). doi:10.1016/j.vaccine.2008.10.085.

Bornstein, J. (2009). The HPV vaccines--which to prefer? Obstetrical & Gynecological Survey, 64(5), 345-350.

Bosch, F. X. (2011). Human papillomavirus: Science and technologies for the elimination of cervical cancer. Expert
Opinion on Pharmacotherapy, 12(14), 2189-2204. doi:10.1517/14656566.2011.596527 [doi]

Brankovic, ., Verdonk, P., & Klinge, I. (2013). Applying a gender lens on human papillomavirus infection: Cervical
cancer screening, HPV DNA testing, and HPV vaccination. International Journal for Equity in Health, 12(1),
14-23. doi:10.1186/1475-9276-12-14

48



Brewer, N. T., & Fazekas, K. I. (2007). Predictors of HPV vaccine acceptability: A theory-informed, systematic
review. Preventive Medicine, 45(2-3), 107-114.

Briss P a, Rodewald LE, Hinman a R, et al. Reviews of evidence regarding interventions to improve vaccination
coverage in children, adolescents, and adults. Am J Prev Med. 2000;18(1):97-140. doi:10.1016/S0749-
3797(99)00118-X.

Brotherton, J. M. L. (2014). Human papillomavirus vaccination: Where are we now? Journal of Pediatrics & Child
Health, 50(12), 959-965.

Bruni, L., Diaz, M., Barrionuevo-Rosas, L., Herrero, R., Bray, F., Bosch, F. X., . .. Castellsague, X. (2016). Global
estimates of human papillomavirus vaccination coverage by region and income level: A pooled analysis. The
Lancet Global Health, 4(7), e453-63.

Burgis, J. T., Brown, J., Menon, S., & Bacon, J. L. (2009). Cervical cytology screening and management of
abnormal cytology in adolescents. Journal - South Carolina Medical Association, 105(1), 16-19.

Chakravarthi, P. S., Ganta, A., Kattimani, V. S., & Tiwari, R. V. C. (2016). Adult immunization-need of the hour.
Journal of International Society of Preventive & Community Dentistry, 6(4), 272-277.

Chan, Z. C. Y., Chan, T. S., Ng, K. K., & Wong, M. L. (2012). A systematic review of literature about women's
knowledge and attitudes toward human papillomavirus (HPV) vaccination. Public Health Nursing, 29(6), 481-
489.

Chatterjee, A., & O'Keefe, C. (2010). Current controversies in the USA regarding vaccine safety. Expert Review of
Vaccines, 9(5), 497-502. doi:10.1586/erv.10.36 [doi]

Chattopadhyay, A., Weatherspoon, D., & Pinto, A. (2015). Human papillomavirus and oral cancer: A primer for
dental public health professionals. Community Dental Health, 32(2), 117-128.
doi:10.1922/CDH_3460Chattopadhyay12

Ciapponi, A., Bardach, A., Glujovsky, D., Gibbons, L., & Picconi, M. A. (2011). Type-specific HPV prevalence in
cervical cancer and high-grade lesions in latin america and the caribbean: Systematic review and meta-
analysis. PLoS ONE [Electronic Resource], 6(10), e25493.

Cleveland, J. L., Junger, M. L., Saraiya, M., Markowitz, L. E., Dunne, E. F., & Epstein, J. B. (2011). The connection
between human papillomavirus and oropharyngeal squamous cell carcinomas in the United States:
Implications for dentistry. Journal of the American Dental Association, 142(8), 915-924.

Coles, V. A. H., Patel, A. S., Allen, F. L., Keeping, S. T., & Carroll, S. M. (2015). The association of human
papillomavirus vaccination with sexual behaviours and human papillomavirus knowledge: A systematic
review. International Journal of STD & AIDS, 26(11), 777-788.

Crocker-Buque, T., Edelstein, M., & Mounier-Jack, S. (2017). Interventions to reduce inequalities in vaccine uptake
in children and adolescents aged <19 years: A systematic review. Journal of Epidemiology & Community
Health, 71(1), 87-97.

Cunningham MS, Davison C, Aronson KJ. HPV vaccine acceptability in Africa: A systematic review. Prev Med
(Baltim). 2014;69:274-279. doi:10.1016/j.ypmed.2014.08.035.

49



Cuschieri, K. S., Horne, A. W., Szarewski, A., & Cubie, H. A. (2006). Public awareness of human papillomavirus.
Journal of Medical Screening, 13(4), 201-207.

Das, J. K., Salam, R. A., Arshad, A., Lassi, Z. S., & Bhutta, Z. A. (2016). Systematic review and meta-analysis of
interventions to improve access and coverage of adolescent immunizations. The Journal of Adolescent Health,
59(4S), S40-5S48. doi:S1054-139X(16)30176-8 [pii]

Derkay, C. S., & Wiatrak, B. (2008). Recurrent respiratory papillomatosis: A review. The Laryngoscope, 118(7),
1236-1247. doi:10.1097/MLG.0b013e31816a7135 [doi]

Descamps, D., Hardt, K., Spiessens, B., lzurieta, P., Verstraeten, T., Breuer, T., & Dubin, G. (2009). Safety of
human papillomavirus (HPV)-16/18 AS04-adjuvanted vaccine for cervical cancer prevention: A pooled
analysis of 11 clinical trials. Human Vaccines, 5(5), 332-340.

Drolet, M., Benard, E., Boily, M., Ali, H., Baandrup, L., Bauer, H., . .. Brisson, M. (2015). Population-level impact
and herd effects following human papillomavirus vaccination programmes: A systematic review and meta-
analysis. The Lancet Infectious Diseases, 15(5), 565-580.

Dunne, E. F., Friedman, A., Datta, S. D., Markowitz, L. E., & Workowski, K. A. (2011). Updates on human
papillomavirus and genital warts and counseling messages from the 2010 sexually transmitted diseases
treatment guidelines. Clinical Infectious Diseases, 53(Suppl 3), S143-52.

Ekwunife, O. 1., Grote, A. G., Mosch, C., O'Mahony, J. F., & Lhachimi, S. K. (2015). Assessing cost-effectiveness
of HPV vaccines with decision analytic models: What are the distinct challenges of low- and middle-income
countries? A protocol for a systematic review. Systematic Reviews, 4, 68.

Ekwunife, O. 1., O'Mahony, J. F., Gerber Grote, A., Mosch, C., Paeck, T., & Lhachimi, S. K. (2017). Challenges in
cost-effectiveness analysis modelling of HPV vaccines in low- and middle-income countries: A systematic
review and practice recommendations. Pharmacoeconomics, 35(1), 65-82.

Elbarazi, I., Raheel, H., Cummings, K., & Loney, T. (2016). A content analysis of arabic and english newspapers
before, during, and after the human papillomavirus vaccination campaign in the united arab emirates. Frontiers
in Public Health, 4, 176.

El-Zein, M., Richardson, L., & Franco, E. L. (2016). Cervical cancer screening of HPV vaccinated populations:
Cytology, molecular testing, both or none. Journal of Clinical Virology, 76(Suppl 1), S62-8.

Falagas ME. Factors associated with suboptimal compliance to vaccinations in children in developed countries: a
systematic review. Curr Med Res Opin. 2008;24(6):1719-1741. doi:10.1185/03007990802085692.

Fedewa, S. A., Sauer, A. G., Siegel, R. L., & Jemal, A. (2015). Prevalence of major risk factors and use of screening
tests for cancer in the United States. Cancer Epidemiology, Biomarkers & Prevention, 24(4), 637-652.
d0i:10.1158/1055-9965.EPI-15-0134 [doi]

Fernandez de Casadevante, V., Gil Cuesta, J., & Cantarero-Arevalo, L. (2015). Determinants in the uptake of the
human papillomavirus vaccine: A systematic review based on European studies. Frontiers in Oncology, 5, 141.

Fernandez, M. E., Savas, L. S., Lipizzi, E., Smith, J. S., & Vernon, S. W. (2014). Cervical cancer control for
hispanic women in texas: Strategies from research and practice. Gynecologic Oncology, 132 Suppl 1, S26-32.
doi:10.1016/j.ygyno.2013.12.038 [doi]

50



Ferrer, H. B., Audrey, S., Trotter, C., & Hickman, M. (2015). An appraisal of theoretical approaches to examining
behaviours in relation to human papillomavirus (HPV) vaccination of young women. Preventive Medicine: An
International Journal Devoted to Practice and Theory, 81, 122-131.

Ferrer, H. B., Trotter, C., Hickman, M., & Audrey, S. (2014). Barriers and facilitators to HPV vaccination of young
women in high-income countries: A qualitative systematic review and evidence synthesis. BMC Public Health,
14, 700.

Fesenfeld, M., Hutubessy, R., & Jit, M. (2013). Cost-effectiveness of human papillomavirus vaccination in low and
middle income countries: A systematic review. Vaccine, 31(37), 3786-3804.

Fontenot, H. B., Fantasia, H. C., Sutherland, M. A., & Lee-St John, T. (2016). HPV and HPV vaccine information
among a national sample of college and university websites. Journal of the American Association of Nurse
Practitioners, 28(4), 218-223. doi:10.1002/2327-6924.12312 [doi]

Foran, C., & Brennan, A. (2015). Prevention and early detection of cervical cancer in the UK. British Journal of
Nursing, 24, S22-9.

Fu, L. Y., Bonhomme, L., Cooper, S. C., Joseph, J. G., & Zimet, G. D. (2014). Educational interventions to increase
HPV vaccination acceptance: A systematic review. Vaccine, 32(17), 1901-1920.

Gamble, H. L., Klosky, J. L., Parra, G. R., & Randolph, M. E. (2010). Factors influencing familial decision-making
regarding human papillomavirus vaccination. Journal of Pediatric Psychology, 35(7), 704-715.

Garcini, L. M., Galvan, T., & Barnack-Tavlaris, J. L. (2012). The study of human papillomavirus (HPV) vaccine
uptake from a parental perspective: A systematic review of observational studies in the United States. Vaccine,
30(31), 4588-4595.

Gibbs, A. L., & Goossens, E. T. (2013). The evidence for efficacy of HPV vaccines: Investigations in categorical
data analysis. Journal of Statistics Education, 21(3).

Gilkey, M. B., & McRee, A. (2016). Provider communication about HPV vaccination: A systematic review. Human
Vaccines & Immunotherapeutics, 12(6), 1454-1468.

Giraldi, G., Martinoli, L., & De Luca d'Alessandro, E. (2014). The human papillomavirus vaccination: A review of
the cost-effectiveness studies. Clinica Terapeutica, 165(6), e426-32.

Goon, P., & Sonnex, C. (2008). Frequently asked questions about genital warts in the genitourinary medicine clinic:
An update and review of recent literature. Sexually Transmitted Infections, 84(1), 3-7.
d0i:10.1136/sti.2007.025478 [doi]

Gorin, S., Westhoff, C., & New York Physicians against Cancer Study Group. (2009). Ethnic/racial barriers to
cervical cancer prevention with the HPV vaccine. Journal of Clinical Oncology, 27(15_suppl), 1546.

Gorin, S. S., Wang, C., Raich, P., Bowen, D. J., & Hay, J. (2006). Decision making in cancer primary prevention
and chemoprevention. Annals of Behavioral Medicine, 32(3), 179-187. d0i:10.1207/s15324796abm3203_3
[doi]

51



Gravitt, P. E., Belinson, J. L., Salmeron, J., & Shah, K. V. (2011). Looking ahead: A case for human papillomavirus
testing of self-sampled vaginal specimens as a cervical cancer screening strategy. International Journal of
Cancer, 129(3), 517-527.

Grout, R. L., Beal, S. J., Kahn, J. A., & Widdice, L. E. (2016). Provider-level characteristics associated with
adolescent varicella, meningococcal, and human papillomavirus immunization initiation. Clinical Pediatrics,
55(1), 44-47.

Gustafson, D. L., & Woodworth, C. F. (2014). Methodological and ethical issues in research using social media: A
metamethod of human papillomavirus vaccine studies. BMC Medical Research Methodology, 14, 127-2288-
14-127. doi:10.1186/1471-2288-14-127 [doi]

Handler, N. S., Handler, M. Z., Majewski, S., & Schwartz, R. A. (2015). Human papillomavirus vaccine trials and
tribulations: Vaccine efficacy. Journal of the American Academy of Dermatology, 73(5), 759-67; quiz 767-8.
d0i:10.1016/j.jaad.2015.05.041 [doi]

Hanson, C. M., Eckert, L., Bloem, P., & Cernuschi, T. (2015). Gavi HPV programs: Application to implementation.
Vaccines, 3(2), 408-419. doi:10.3390/vaccines3020408 [doi]

Hendry, M., Lewis, R., Clements, A., Damery, S., & Wilkinson, C. (2013). "HPV? never heard of it!": A systematic
review of girls' and parents' information needs, views and preferences about human papillomavirus
vaccination. Vaccine, 31(45), 5152-5167.

Hindin, M. J., Bloem, P., & Ferguson, J. (2015). Effective nonvaccine interventions to be considered alongside
human papilloma virus vaccine delivery. Journal of Adolescent Health, 56(1), 10-18.

Hopkins, T. G., & Wood, N. (2013). Female human papillomavirus (HPV) vaccination: Global uptake and the
impact of attitudes. Vaccine, 31(13), 1673-1679. doi:10.1016/j.vaccine.2013.01.028 [doi]

Houlihan, C. F., Larke, N. L., Watson-Jones, D., Smith-McCune, K. K., Shiboski, S., Gravitt, P. E., . . . Hayes, R.
(2012). Human papillomavirus infection and increased risk of HIV acquisition. A systematic review and meta-
analysis. Aids, 26(17), 2211-2222.

Howard, N., Mounier-Jack, S., Gallagher, K. E., Kabakama, S., Griffiths, U. K., Feletto, M., . . . Watson-Jones, D.
(2016). The value of demonstration projects for new interventions: The case of human papillomavirus vaccine
introduction in low- and middle-income countries. Human Vaccines & Immunotherapeutics, 12(9), 2475-2477.

Hughes, C. C., Jones, A. L., Feemster, K. A., & Fiks, A. G. (2011). HPV vaccine decision making in pediatric
primary care: A semi-structured interview study. BMC Pediatrics, 11, 74-2431-11-74. d0i:10.1186/1471-2431-
11-74 [doi]

Huh, W., Einstein, M. H., Herzog, T. J., & Franco, E. L. (2010). What is the role of HPV typing in the United States
now and in the next five years in a vaccinated population? Gynecologic Oncology, 117(3), 481-485.
doi:10.1016/j.ygyno.2010.01.037 [doi]

Insinga RP, Dasbach EJ, Elbasha EH. Assessing the annual economic burden of preventing and treating anogenital
human papillomavirus-related disease in the US: Analytic framework and review of the literature.
Pharmacoeconomics. 2005;23(11):1107-1122. doi:10.2165/00019053-200523110-00004.

52



Jakobsen, J. K. (2015). A urologist's contemporary guide to penile cancer. Scandinavian Journal of Urology.
doi:10.3109/21681805.2015.1076032 [doi]

Jarrett, C., Wilson, R., O'Leary, M., Eckersberger, E., Larson, H. J., & SAGE Working Group on Vaccine
Hesitancy. (2015). Strategies for addressing vaccine hesitancy - A systematic review. Vaccine, 33(34), 4180-
4190.

Jiang, Y., Gauthier, A., Postma, M. J., Ribassin-Majed, L., Largeron, N., & Bresse, X. (2013). A critical review of
cost-effectiveness analyses of vaccinating males against human papillomavirus. Human Vaccines &
Immunotherapeutics, 9(11), 2285-2295. doi:25754 [pii]

Julius, J. M., Ramondeta, L., Tipton, K. A,, Lal, L. S., Schneider, K., & Smith, J. A. (2011). Clinical perspectives on
the role of the human papillomavirus vaccine in the prevention of cancer. Pharmacotherapy:The Journal of
Human Pharmacology & Drug Therapy, 31(3), 280-297.

Kabakama, S., Gallagher, K. E., Howard, N., Mounier-Jack, S., Burchett, H. E. D., Griffiths, U. K., . . . Watson-
Jones, D. (2016). Social mobilisation, consent and acceptability: A review of human papillomavirus
vaccination procedures in low and middle-income countries. BMC Public Health, 16(1), 834.

Kasting, M. L., Shapiro, G. K., Rosberger, Z., Kahn, J. A., & Zimet, G. D. (2016). Tempest in a teapot: A systematic
review of HPV vaccination and risk compensation research. Human Vaccines & Immunotherapeutics, 12(6),
1435-1450.

Liddon N, Hood J, Wynn BA, Markowitz LE. Acceptability of Human Papillomavirus Vaccine for Males: A
Review of the Literature. J Adolesc Heal. 2010;46(2):113-123. doi:10.1016/j.jadohealth.2009.11.199.

Katz, I. T., Ware, N. C., Gray, G., Haberer, J. E., Mellins, C. A., & Bangsberg, D. R. (2010). Scaling up human
papillomavirus vaccination: A conceptual framework of vaccine adherence. Sexual Health, 7(3), 279-286.

Kaufman, J., Synnot, A., Ryan, R., Hill, S., Horey, D., Willis, N., . . . Robinson, P. (2013). Face to face
interventions for informing or educating parents about early childhood vaccination. Cochrane Database of
Systematic Reviews, , (5)-2013 May 31.

Klug, S. J., Hukelmann, M., & Blettner, M. (2008). Knowledge about infection with human papillomavirus: A
systematic review. Preventive Medicine, 46(2), 87-98.

Koleva, D., De Compadri, P., Padula, A., & Garattini, L. (2011). Economic evaluation of human papilloma virus
vaccination in the European Union: A critical review. Internal & Emergency Medicine, 6(2), 163-174.

Kollar, L. M., & Kahn, J. A. (2008). Education about human papillomavirus and human papillomavirus vaccines in
adolescents. Current Opinion in Obstetrics & Gynecology, 20(5), 479-483.
doi:10.1097/GC0.0b013e32830d0cf6 [doi]

Koulova, A., Tsui, J., Irwin, K., Van Damme, P., Biellik, R., & Aguado, M. T. (2008). Country recommendations on
the inclusion of HPV vaccines in national immunization programmes among high-income countries, june
2006-january 2008. Vaccine, 26(51), 6529-6541.

Lacour, D. E., & Trimble, C. (2012). Human papillomavirus in infants: Transmission, prevalence, and persistence.
Journal of Pediatric and Adolescent Gynecology, 25(2), 93-97. doi:10.1016/j.jpag.2011.03.001 [doi]

53



Lees, B. F., Erickson, B. K., & Huh, W. K. (2016). Cervical cancer screening: Evidence behind the guidelines.
American Journal of Obstetrics & Gynecology, 214(4), 438-443.

Lenzi, A., Mirone, V., Gentile, V., Bartoletti, R., Ficarra, V., Foresta, C., . . . Zotti, C. M. (2013). Rome consensus
conference - statement; human papilloma virus diseases in males. BMC Public Health, 13, 117-2458-13-117.
d0i:10.1186/1471-2458-13-117 [doi]

Longpre, M. J., Lange, P. H., Kwon, J. S., & Black, P. C. (2013). Penile carcinoma: Lessons learned from vulvar
carcinoma. Journal of Urology, 189(1), 17-24.

Lopaschuk, C. C. (2013). New approach to managing genital warts. Canadian Family Physician, 59(7), 731-736.

Macki, M., & Dabaja, A. A. (2016). Literature review of vaccine-related adverse events reported from HPV
vaccination in randomized controlled trials. Basic & Clinical Andrology, 26, 16.

Madhivanan, P., Pierre-Victor, D., Mukherjee, S., Bhoite, P., Powell, B., Jean-Baptiste, N., . . . Krupp, K. (2016).
Human papillomavirus vaccination and sexual disinhibition in females: A systematic review. American
Journal of Preventive Medicine, 51(3), 373-383.

Mahto, M., & Zia, S. (2008). Measuring the gap: From home office to the National Health Service in the provision
of a one-stop shop sexual health service in a female prison in the UK. International Journal of STD & AIDS,
19(9), 586-589.

Manzoli, L., Flacco, M. E., D'Addario, M., Capasso, L., De Vito, C., Marzuillo, C., . . . loannidis, J. P. A. (2014).
Non-publication and delayed publication of randomized trials on vaccines: Survey. Bmj, 348, g3058.

Marquez-Calderon, S., Lopez-Valcarcel, B. G., & Segura, A. (2009). Medical societies' recommendations for
immunization with human papillomavirus vaccine and disclosure of conflicts of interests. Preventive Medicine,
48(5), 449-453.

Mendes, D., Bains, I., Vanni, T., & Jit, M. (2015). Systematic review of model-based cervical screening evaluations.
BMC Cancer, 15, 334.

Milstien, J., Cardenas, V., Cheyne, J., & Brooks, A. (2010). WHO policy development processes for a new vaccine:
Case study of malaria vaccines. Malaria Journal, 9, 182-2875-9-182. d0i:10.1186/1475-2875-9-182 [doi]

Minhas, S., Manseck, A., Watya, S., & Hegarty, P. K. (2010). Penile cancer--prevention and premalignant
conditions. Urology, 76(2 Suppl 1), S24-35.

Mishra, A. (2010). Implementing HPV vaccines: Public knowledge, attitudes, and the need for education.
International Quarterly of Community Health Education, 31(1), 71-98.

Moscicki, A. (2010). Human papillomavirus disease and vaccines in adolescents. Adolescent Medicine, 21(2), 347-
363.

Mullen PD, Allen JD, Glanz K, et al. Measures used in studies of informed decision making about cancer screening:
a systematic review. Ann Behav Med. 2006;32(3):188-201. d0i:10.1207/s15324796abm3203_4.

54



Munoz, N., Franco, E. L., Herrero, R., Andrus, J. K., de Quadros, C., Goldie, S. J., & Bosch, F. X. (2008).
Recommendations for cervical cancer prevention in Latin America and the Caribbean. Vaccine, 26(Suppl 11),
96-107.

Nadarzynski, T., Smith, H., Richardson, D., Jones, C. J., & Llewellyn, C. D. (2014). Human papillomavirus and
vaccine-related perceptions among men who have sex with men: A systematic review. Sexually Transmitted
Infections, 90(7), 515-523.

Nakalembe, M., Mirembe, F. M., & Banura, C. (2015). Vaccines against human papillomavirus in low and middle
income countries: A review of safety, immunogenicity and efficacy. Infectious Agents & Cancer [Electronic
Resource], 10, 17.

Newman, P. A., Logie, C. H., Doukas, N., & Asakura, K. (2013). HPV vaccine acceptability among men: A
systematic review and meta-analysis. Sexually Transmitted Infections, 89(7), 568-574.

Nicol, A. F., Andrade, C. V., Russomano, F. B., Rodrigues, L. L. S., Oliveira, N. S., & Provance, D. W. J. (2016).
HPV vaccines: A controversial issue? Brazilian Journal of Medical & Biological Research, 49(5), e5060.

Nishikawa, J. (2016). An evidence-based review of the rectovaginal examination during well-woman visits. Journal
of the American Association of Nurse Practitioners, 28(5), 237-240.

Oliver Pérez, M. R., Bravo Violeta, V., Vazquez, d. C., Ruiz, C., Yafez Castafo, S., Pérez Conde, L. P., & Jiménez
Lopez, J. S. (2015). Cross-sectional study about primary health care professionals views on the inclusion of the
vaccine against human papillomavirus in the vaccine schedules. Infectious Agents & Cancer, 10, 1-6.
d0i:10.1186/s13027-015-0034-9

Oliver, K., Frawley, A., & Garland, E. (2016). HPV vaccination: Population approaches for improving rates. Human
Vaccines & Immunotherapeutics, 12(6), 1589-1593.

Oon SF, Winter DC. Perianal condylomas, anal squamous intraepithelial neoplasms and screening: a review of the
literature. J Med Screen. 2010;17(1):44-49. doi:10.1258/jms.2009.009058.

Painter, J. E., Gargano, L. M., Sales, J. M., Perez, A. J., Wingood, G. M., Windle, M., & DiClemente, R. J. (2010).
Adolescents' attitudes toward vaccinations: A systematic review. Current Pediatric Reviews, 6(4), 237-249.
doi:10.2174/157339610794776159

Park, I. U., Introcaso, C., & Dunne, E. F. (2015). Human papillomavirus and genital warts: A review of the evidence
for the 2015 centers for disease control and prevention sexually transmitted diseases treatment guidelines.
Clinical Infectious Diseases, 61(Suppl 8), S849-55.

Patel, H., Jeve, Y. B., Sherman, S. M., & Moss, E. L. (2016). Knowledge of human papillomavirus and the human
papillomavirus vaccine in European adolescents: A systematic review. Sexually Transmitted Infections, 92(6),
474-479.

Perez, S., Fedoruk, C., Shapiro, G. K., & Rosberger, Z. (2016). Giving boys a shot: The HPV vaccine's portrayal in
canadian newspapers. Health Communication, 31(12), 1527-1538. doi:10.1080/10410236.2015.1089466

Petignat, P., Faltin, D. L., Bruchim, 1., Tramer, M. R., Franco, E. L., & Coutlee, F. (2007). Are self-collected
samples comparable to physician-collected cervical specimens for human papillomavirus DNA testing? A
systematic review and meta-analysis. Gynecologic Oncology, 105(2), 530-535.

55



Plummer, M., de Martel, C., Vignat, J., Ferlay, J., Bray, F., & Franceschi, S. (2016). Global burden of cancers
attributable to infections in 2012: A synthetic analysis. The Lancet Global Health, 4(9), e609-16.

Poljak, M., Cuzick, J., Kocjan, B. J., Iftner, T., Dillner, J., & Arbyn, M. (2012). Nucleic acid tests for the detection
of alpha human papillomaviruses. Vaccine, 30 Suppl 5, F100-6. doi:10.1016/j.vaccine.2012.04.105 [doi]

Pomfret, T. C., Gagnon, J. M. J., & Gilchrist, A. T. (2011). Quadrivalent human papillomavirus (HPV) vaccine: A
review of safety, efficacy, and pharmacoeconomics. Journal of Clinical Pharmacy & Therapeutics, 36(1), 1-9.

Porterfield, S. P. (2011). Vertical transmission of human papillomavirus from mother to fetus: Literature review.
Journal for Nurse Practitioners, 7(8), 665-670. doi:10.1016/j.nurpra.2011.05.003

Practice bulletin no. 157: Cervical cancer screening and prevention. (2016). Obstetrics & Gynecology, 127(1), el-
e20.

Rambout, L., Tashkandi, M., Hopkins, L., & Tricco, A. C. (2014). Self-reported barriers and facilitators to
preventive human papillomavirus vaccination among adolescent girls and young women: A systematic review.
Preventive Medicine, 58, 22-32.

Raney, E. C., & El-lbiary, S. Y. (2012). Immunizations and pregnancy: An update for pharmacists. Journal of the
American Pharmacists Association: JAPhA, 52(6), e220-7.

Raptis, D., Schneider, 1., Matzel, K. E., Ott, O., Fietkau, R., & Hohenberger, W. (2015). The differential diagnosis
and interdisciplinary treatment of anal carcinoma. Deutsches Arzteblatt International, 112(14), 243-249.
d0i:10.3238/arztebl.2015.0243 [doi]

Ratanasiripong, N. T. (2012). A review of human papillomavirus (HPV) infection and HPV vaccine-related attitudes
and sexual behaviors among college-aged women in the United States. Journal of American College Health,
60(6), 461-470.

Rautava, J., & Syrjanen, S. (2011). Human papillomavirus infections in the oral mucosa. Journal of the American
Dental Association, 142(8), 905-914.

Raymakers, A. J. N., Sadatsafavi, M., Marra, F., & Marra, C. A. (2012). Economic and humanistic burden of
external genital warts. Pharmacoeconomics, 30(1), 1-16.

Rehmeyer, C. J. (2011). Male circumcision and human papillomavirus studies reviewed by infection stage and virus
type. Journal of the American Osteopathic Association, 111(3 Suppl 2), S11-8.

Reynolds, J. W., Pfeiffer, M. L., Ozgur, O., & Esmaeli, B. (2016). Prevalence and severity of ocular surface
neoplasia in african nations and need for early interventions. Journal of Ophthalmic & Vision Research, 11(4),
415-421.

Rossi, P. G., Carozzi, F., Federici, A., Ronco, G., Zappa, M., Franceschi, S., & Italian Screening in HPV vaccinated
girls Consensus Conference group. (2016). Cervical cancer screening in women vaccinated against human
papillomavirus infection: Recommendations from a consensus conference. Preventive Medicine, doi:S0091-
7435(16)30375-9 [pii]

Saeed, S., Golfam, M., Beall, R. F., Ashbury, F. D., Palmer, L. J., & Little, J. (2014). Effectiveness of individual-
focused interventions to prevent chronic disease. European Journal of Clinical Investigation, 44(9), 883-891.

56



Sankaranarayanan, R. (2014). Screening for cancer in low- and middle-income countries. Annals of Global Health,
80(5), 412-417. doi:10.1016/j.a0gh.2014.09.014 [doi]

Saslow, D., Andrews, K. S., Manassaram-Baptiste, D., Loomer, L., Lam, K. E., Fisher-Borne, M., . . . American
Cancer Society Guideline Development Group. (2016). Human papillomavirus vaccination guideline update:
American cancer society guideline endorsement. CA: A Cancer Journal for Clinicians, 66(5), 375-385.
doi:10.3322/caac.21355 [doi]

Saslow, D., Castle, P. E., Cox, J. T., Davey, D. D., Einstein, M. H., Ferris, D. G., . . . Garcia, F. (2007). American
cancer society guideline for human papillomavirus (HPV) vaccine use to prevent cervical cancer and its
precursors. CA: A Cancer Journal for Clinicians, 57(1), 7-28.

Saslow, D., Solomon, D., Lawson, H. W., Killackey, M., Kulasingam, S. L., Cain, J. M., . .. Waldman, J. (2012).
American cancer society, american society for colposcopy and cervical pathology, and american society for
clinical pathology screening guidelines for the prevention and early detection of cervical cancer. Journal of
Lower Genital Tract Disease, 16(3), 175-204.

Scheinfeld, N. (2013). Update on the treatment of genital warts. Dermatology Online Journal, 19(6), 18559.

Schottenfeld, D., & Beebe-Dimmer, J. (2015). The cancer burden attributable to biologic agents. Annals of
Epidemiology, 25(3), 183-187. doi:10.1016/j.annepidem.2014.11.016 [doi]

Schwaiger, C., Aruda, M., LaCoursiere, S., & Rubin, R. (2012). Current guidelines for cervical cancer screening.
Journal of the American Academy of Nurse Practitioners, 24(7), 417-424.

Scott, K., & Batty, M. (2016). HPV vaccine uptake among canadian youth and the role of the nurse practitioner.
Journal of Community Health, 41(1), 197-205. doi:10.1007/s10900-015-0069-2

Shapiro, G. K., Joyal-Desmarais, K., Perez, S., & Rosberger, Z. (2014). A response to fu et al.'s "educational
interventions to increase HPV vaccination acceptance”. Vaccine, 32(48), 6342-6344.

Sohrabi, A., Mirab-Samiee, S., Modarresi, M. H., 1zadimood, N., Azadmanesh, K., & Rahnamaye-Farzami, M.
(2014). Development of in-house multiplex real time PCR for human papillomavirus genotyping in iranian
women with cervical cancer and cervical intraepithelial neoplasia. Asian Pacific Journal of Cancer Prevention,
15(15), 6257-6261.

Stillo, M., Carrillo Santisteve, P., & Lopalco, P. L. (2015). Safety of human papillomavirus vaccines: A review.
Expert Opinion on Drug Safety, 14(5), 697-712. doi:10.1517/14740338.2015.1013532 [doi]

Stupiansky, N. W., Alexander, A. B., & Zimet, G. D. (2012). Human papillomavirus vaccine and men: What are the
obstacles and challenges? Current Opinion in Infectious Diseases, 25(1), 86-91.
doi:10.1097/QC0.0b013e32834ed5be [doi]

Suh, D. H., Kim, M., Kim, H. J., Lee, K. H., & Kim, J. W. (2016). Major clinical research advances in gynecologic
cancer in 2015. Journal of Gynecologic Oncology, 27(6), €53. d0i:10.3802/jgo.2016.27.e53 [doi]

Syrjanen, S. (2010). Current concepts on human papillomavirus infections in children. Apmis, 118(6-7), 494-5009.

Tan, J. H. J., & Wrede, C. D. H. (2011). New technologies and advances in colposcopic assessment. Best Practice &
Research in Clinical Obstetrics & Gynaecology, 25(5), 667-677.

57



Techakehakij, W., & Feldman, R. D. (2008). Cost-effectiveness of HPV vaccination compared with Pap smear
screening on a national scale: A literature review. Vaccine, 26(49), 6258-6265.

Thavarajah, N., Chow, E., & Arocha, J. (2015). Factors influencing parental decision making for the human
papillomavirus (HPV) vaccine: A literature review. International Journal of Child and Adolescent Health,
8(3), 265-276.

Thomas, T., Dalmida, S., & Higgins, M. (2016). The student human papillomavirus survey: Nurse-led instrument
development and psychometric testing to increase human papillomavirus vaccine series completion in young
adults. Journal of Nursing Measurement, 24(2), 226-244.

Tsu, V., Murray, M., & Franceschi, S. (2012). Human papillomavirus vaccination in low-resource countries: Lack of
evidence to support vaccinating sexually active women. British Journal of Cancer, 107(9), 1445-1450.
d0i:10.1038/bjc.2012.404 [doi]

Tsu, V. D., Cernuschi, T., & LaMontagne, D. S. (2014). Lessons learned from HPV vaccine delivery in low-
resource settings and opportunities for HIV prevention, treatment, and care among adolescents. Journal of
Acquired Immune Deficiency Syndromes: JAIDS, 66(Suppl 2), S209-16.

Voss, D. S., & Wofford, L. G. (2016). Human papillomavirus vaccine uptake in adolescent boys: An evidence
review. Worldviews on Evidence-Based Nursing, 13(5), 390-395. do0i:10.1111/wvn.12172

Walhart, T. (2012). Parents, adolescents, children and the human papillomavirus vaccine: A review. International
Nursing Review, 59(3), 305-311.

Walhart, T. (2015). Human papillomavirus biology, pathogenesis, and potential for drug discovery: A literature
review for HIV nurse clinical scientists. Journal of the Association of Nurses in AIDS Care, 26(6), 693-702.

Wentzensen, N., Arbyn, M., Berkhof, J., Bower, M., Canfell, K., Einstein, M., . . . Franceschi, S. (2016). Eurogin
2016 roadmap: How HPV knowledge is changing screening practice. International Journal of Cancer,
d0i:10.1002/ijc.30579 [doi]

Wentzensen, N., & Klug, S. J. (2008). Early detection of cervical carcinomas: Finding an overall approach.
Deutsches Arzteblatt International, 105(37), 617-622. doi:10.3238/arztebl.2008.0617 [doi]

White, M. D. (2014). Pros, cons, and ethics of HPV vaccine in teens-why such controversy? Translational
Andrology & Urology, 3(4), 429-434.

Wierzbicka, M., Jozefiak, A., Jackowska, J., Szydlowski, J., & Gozdzicka-Jozefiak, A. (2014). HPV vaccination in
head and neck HPV-related pathologies. Otolaryngologia Polska = the Polish Otolaryngology, 68(4), 157-
173. d0i:10.1016/j.0tpol.2014.05.004 [doi]

Wigle, J., Coast, E., & Watson-Jones, D. (2013). Human papillomavirus (HPV) vaccine implementation in low and
middle-income countries (LMICs): Health system experiences and prospects. Vaccine, 31(37), 3811-3817.

Williams, J. H., Carter, S. M., & Rychetnik, L. (2014). 'Organised’ cervical screening 45 years on: How consistent
are organised screening practices? European Journal of Cancer, 50(17), 3029-3038.
d0i:10.1016/j.ejca.2014.09.005 [doi]

58



Yang, D. Y., & Bracken, K. (2016). Update on the new 9-valent vaccine for human papillomavirus prevention.
Canadian Family Physician, 62(5), 399-402.

Yaqub O, Castle-Clarke S, Sevdalis N, Chataway J. Attitudes to vaccination: A critical review. Soc Sci Med.
2014;112:1-11. doi:10.1016/j.socscimed.2014.04.018.

Young, A. (2010). HPV vaccine acceptance among women in the Asian Pacific: A systematic review of the
literature. Asian Pacific Journal of Cancer Prevention, 11(3), 641-649.

59



Bibliography of Primary Studies

Citing Primary study
reviews

1 Walling Abuelo CE, Levinson KL, Salmeron J, Sologuren CV, Fernandez MJV, Belinson JL. The peru cervical
(2016) cancer screening study (PERCAPS): The design and implementation of a mother/daughter screen, treat,

and vaccinate program in the peruvian jungle. J Community Health. 2014;39(3):409-415.
doi:10.1007/s10900-013-9786-6.

2 Kessels Agius PA, Pitts MK, Smith AMA, Mitchell A. Human papillomavirus and cervical cancer: Gardasil
(2012) vaccination status and knowledge amongst a nationally representative sample of Australian secondary

school students. Vaccine. 2010;28(27):4416-4422. doi:10.1016/j.vaccine.2010.04.038.

3 Radisic Alexander AB, Stupiansky NW, Ott MA, Herbenick D, Reece M, Zimet GD. What parents and their
(2017) adolescent sons suggest for male HPV vaccine messaging. Heal Psychol. 2014;33(5):448-456.

doi:10.1037/a0033863.

4 Galbraith  Allen JD, De Jesus M, Mars D, Tom L, Cloutier L, Shelton RC. Decision-making about the HPV vaccine
(2016) among ethnically diverse parents: Implications for health communications. J Oncol. 2012.

doi:10.1155/2012/401979.

5 Galbraith  Allen JD, Othus MKD, Shelton RC, et al. Parental decision making about the HPV vaccine. Cancer
(2016) Epidemiol Biomarkers Prev. 2010;19(9):2187-2198. doi:10.1158/1055-9965.EP1-10-0217.

Kessels
(2012)
Trim
(2012)

6 Trim Askelson NM, Campo S, Lowe JB, Smith S, Dennis LK, Andsager J. Using the Theory of Planned
(2012) Behavior to Predict Mothers” Intentions to Vaccinate Their Daughters Against HPV. J Sch Nurs.

2010;26(3):194-202. doi:10.1177/1059840510366022.

7 Galbraith  Bair R, Mays R, Sturm L, Perkins S, Juliar B, Zimet G. Acceptability to Latino parents of sexually
(2016) transmitted infection vaccination. Ambul Pediatr. 2008;8(2):98. doi:10.1016/j.ambp.2007.11.002.

8 Galbraith  Baldwin AS, Bruce CM, Tiro JA. Understanding how mothers of adolescent girls obtain information
(2016) about the human papillomavirus vaccine: Associations between mothers’ health beliefs, information
Holman seeking, and vaccination intentions in an ethnically diverse sample. J Health Psychol. 2013;18(7):926-
(2014) 938. d0i:10.1177/1359105312445078.

9 Trim Barnack JL, Reddy DM, Swain C. Predictors of Parents” Willingness to Vaccinate for Human
(2012) Papillomavirus and Physicians’ Intentions to Recommend the Vaccine. Women'’s Heal Issues.

2010;20(1):28-34. doi:10.1016/j.whi.2009.08.007.

10 Fisher Bastani R, Glenn BA, Tsui J, et al. Understanding suboptimal human papillomavirus vaccine uptake
(2013) among ethnic minority girls. Cancer Epidemiol Biomarkers Prev. 2011;20(7):1463-1472.

Holman doi:10.1158/1055-9965.EP1-11-0267.
(2014)

11 Gallagher  Bednarczyk RA, Birkhead GS, Morse DL, Doleyres H, McNutt LA. Human papillomavirus vaccine

(2016) uptake and barriers: Association with perceived risk, actual risk and race/ethnicity among female
students at a New York State university, 2010. Vaccine. 2011;29(17):3138-3143.
doi:10.1016/j.vaccine.2011.02.045.

12 Holman Berenson AB, Rahman M. Gender Differences Among Low Income Women in Their Intent to Vaccinate
(2014) Their Sons and Daughters Against Human Papillomavirus Infection. J Pediatr Adolesc Gynecol.
Radisic 2012;25(3):218-220. doi:10.1016/j.jpag.2012.01.003.

(2017)

13 Trim Bernat DH, Harpin SB, Eisenberg ME, Bearinger LH, Resnick MD. Parental Support for the Human
(2012) Papillomavirus Vaccine. J Adolesc Heal. 2009;45(5):525-527. doi:10.1016/j.jadohealth.2009.04.014.

14 Radisic Bianco A, Pileggi C, lozzo F, Nobile C, Pavia M. Vaccination against human papilloma virus infection in
(2017) male adolescents: Knowledge, attitudes, and acceptability among parents in Italy. Hum Vaccines

Immunother. 2014;10(9):2536-2542. doi:10.4161/21645515.2014.969614.

15 Walling Binagwaho A, Wagner CM, Gatera M, Karema C, Nutt CT, Ngabo F. Achieving high coverage in

(2016) Rwanda’s national human papillomavirus vaccination programme. Bull World Health Organ.

2012;90(8):623-628. d0i:10.2471/BLT.11.097253.

60



16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Galbraith
(2016)

Walling
(2016)

Kessels
(2012)
Walling
(2016)
Trim
(2012)

Kessels
(2012)
Galbraith
(2016)

Trim
(2012)

Kessels
(2012)
Small
(2014)
Trim
(2012)
Walling
(2016)

Walling
(2016)

Trim
(2012)

Niccolai
(2015)
Walling
(2016)
Galbraith
(2016)

Fisher
(2013)
Kessels
(2012)
Small
(2014)
Walling
(2016)

Niccolai
(2015)
Walling
(2016)

Blackman E, Thurman N, Halliday D, et al. Multicenter study of human papillomavirus and the human
papillomavirus vaccine: knowledge and attitudes among people of African descent. Infect Dis Obstet
Gynecol. 2013;2013:428582. doi:10.1155/2013/428582.

Botha MH, van der Merwe FH, Snyman LC, Dreyer G. The Vaccine and Cervical Cancer Screen (vaccs)
project: Acceptance of human papillomavirus vaccination in a school-based programme in two provinces
of South Africa. South African Med J. 2015;105(1):40-43. doi:10.7196/SAMJ.8419.

Brabin L, Roberts S a, Stretch R, et al. Uptake of first two doses of human papillomavirus vaccine by
adolescent schoolgirls in Manchester: prospective cohort study. BMJ. 2008;336(7652):1056-1058.
doi:10.1136/bmj.39541.534109.BE.

Brabin L, Roberts SA, Farzaneh F, Kitchener HC. Future acceptance of adolescent human papillomavirus
vaccination: A survey of parental attitudes. Vaccine. 2006;24(16):3087-3094.
doi:10.1016/j.vaccine.2006.01.048.

Brabin L, Roberts SA, Stretch R, et al. A survey of adolescent experiences of human papillomavirus
vaccination in the Manchester study. Br J Cancer. 2009;101(9):1502-1504. doi:10.1038/sj.bjc.6605362.
Brawner BM, Baker JL, Voytek CD, et al. The Development of a Culturally Relevant, Theoretically
Driven HPV Prevention Intervention for Urban Adolescent Females and Their Parents/Guardians. Health
Promot Pract. 2012;14(4):624-636. doi:10.1177/1524839912462389.

Breitkopf CR, Pearson HC, Dinh TA, et al. Human papillomavirus vaccine decision-making in Da Nang,
Vietnam: Perceived spousal and adolescent-parent concordance. Vaccine. 2009;27(17):2367-2371.
doi:10.1016/j.vaccine.2009.02.021.

Brewer NT, Gottlieb SL, Reiter PL, et al. Longitudinal Predictors of Human Papillomavirus Vaccine
Initiation Among Adolescent Girls in a High-Risk Geographic Area. Sex Transm Dis. 2011;38(3):197-
204. doi:10.1097/0LQ.0b013e3181f12dbf.

Brotherton JM, Deeks SL, Campbell-Lloyd S, et al. Interim estimates of human papillomavirus
vaccination coverage in the school-based program in Australia. Commun Dis Intell. 2008;32(4):457-461.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed &dopt=Citation&list_uids=1
9374275.

Brotherton JML, Murray SL, Hall MA, et al. Human papillomavirus vaccine coverage among female
Australian adolescents: Success of the school-based approach. Med J Aust. 2013;199(9):614-617.
doi:10.5694/mjal3.10272.

Brown DS, Johnson FR, Poulos C, Messonnier ML. Mothers’ preferences and willingness to pay for
vaccinating daughters against human papillomavirus. Vaccine. 2010;28(7):1702-1708.
doi:10.1016/j.vaccine.2009.12.024.

Bundy DG, Persing NM, Solomon BS, et al. Improving immunization delivery using an electronic health
record: The immProve project. Acad Pediatr. 2013;13(5):458-465. doi:10.1016/j.acap.2013.03.004.

Casillas A, Singhal R, Tsui J, Glenn BA, Bastani R, Mangione CM. The impact of social communication
on perceived HPV vaccine effectiveness in a low-income, minority population. Ethn Dis.
2011;21(4):495-501.

Caskey R, Lindau ST, Alexander GC. Knowledge and Early Adoption of the HPV Vaccine Among Girls
and Young Women: Results of a National Survey. J Adolesc Heal. 2009;45(5):453-462.
doi:10.1016/j.jadohealth.2009.04.021.

Caskey RN, Macario E, Johnson DC, Hamlish T, Alexander KA. A school-located vaccination
adolescent pilot initiative in Chicago: Lessons learned. J Pediatric Infect Dis Soc. 2013;2(3):198-204.
doi:10.1093/jpids/pis121.

Cassidy B, Braxter B, Charron-Prochownik D, Schlenk E a. A Quality improvement initiative to increase
HPV vaccine rates using an educational and reminder strategy with parents of preteen girls. J Pediatr
Heal Care. 2014;28(2):155-164. doi:10.1016/j.pedhc.2013.01.002.

61



32

33

34

35

36

37

38

39

40

41

42

43

44

Galbraith
(2016)

Niccolai
(2015)
Walling
(2016)
Radisic
(2017)

Galbraith
(2016)
Kessels
(2012)
Trim
(2012)
Niccolai
(2015)

Holman
(2014)
Walling
(2016)

Trim
(2012)

Walling
(2016)

Bartlett
(2011)
Galbraith
(2016)
Kessels
(2012)
Gallagher
(2016)
Bartlett
(2011)
Fisher
(2013)
Kessels
(2012)
Gallagher
(2016)
Bartlett
(2011)
Fisher
(2013)
Kessels
(2012)
Small
(2014)
Gallagher
(2016)

Cates JR, Brewer NT, Fazekas Kl, Mitchell CE, Smith JS. Racial differences in HPV knowledge, HPV
vaccine acceptability, and related beliefs among rural, Southern women. J Rural Heal. 2009;25(1):93-97.
d0i:10.1111/j.1748-0361.2009.00204.x.

Cates JR, Diehl SJ, Crandell JL, Coyne-Beasley T. Intervention effects from a social marketing
campaign to promote HPV vaccination in preteen boys. Vaccine. 2014;32(33):4171-4178.
doi:10.1016/j.vaccine.2014.05.044.

Cates JR, Ortiz R, Shafer A, Romocki LS, Coyne-Beasley T. Designing Messages to Motivate Parents
To Get Their Preteenage Sons Vaccinated Against Human Papillomavirus. Perspect Sex Reprod Health.
2012;44(1):39-47. d0i:10.1363/4403912.

Cates JR, Shafer A, Carpentier FD, et al. How parents hear about human papillomavirus vaccine:
Implications for uptake. J Adolesc Heal. 2010;47(3):305-308. doi:10.1016/j.jadohealth.2010.04.003.

Cates JR, Shafer A, Diehl SJ, Deal AM. Evaluating a County-Sponsored Social Marketing Campaign to
Increase Mothers’ Initiation of HPV Vaccine for Their Preteen Daughters in a Primarily Rural Area. Soc
Mar Q. 2011;17(1):4-26. doi:10.1080/15245004.2010.546943.

Centers for Disease Control and Prevention. https://www.cdc.gov/vaccines/programs/AF1X/index.html.
https://www.cdc.gov/vaccines/programs/AF1X/index.html. Published 2017. Accessed July 13, 2017.
Chadenier GMC, Colzani E, Faccini M, Borriello CR, Bonazzi C. Assessment of the first HPV
vaccination campaign in two northern Italian health districts. Vaccine. 2011;29(26):4405-4408.
doi:10.1016/j.vaccine.2011.04.007.

Chan SSC, Cheung TH, Lo WK, Chung TKH. Women’s Attitudes on Human Papillomavirus
Vaccination to Their Daughters. J Adolesc Heal. 2007;41(2):204-207.
doi:10.1016/j.jadohealth.2007.04.011.

Chao C, Preciado M, Slezak J, Xu L. A randomized intervention of reminder letter for human
papillomavirus vaccine series completion. J Adolesc Heal. 2015;56(1):85-90.
doi:10.1016/j.jadohealth.2014.08.014.

Chao C, Slezak JM, Coleman KJ, Jacobsen SJ. Papanicolaou screening behavior in mothers and human
papillomavirus vaccine uptake in adolescent girls. Am J Public Health. 2009;99(6):1137-1142.
doi:10.2105/AJPH.2008.147876.

Chao C, Velicer C, Slezak JM, Jacobsen SJ. Correlates for completion of 3-dose regimen of of HPV
vaccine in female members of a managed care organization. Mayo Clin Proc. 2009;84:864-870.

Chao C, Velicer C, Slezak JM, Jacobsen SJ. Correlates for human papillomavirus vaccination of
adolescent girls and young women in a managed care organization. Am J Epidemiol. 2010;171(3):357-
367. doi:10.1093/aje/kwp365.

Chou B, Krill LS, Horton BB, Barat CE, Trimble CL. Disparities in human papillomavirus vaccine
completion among vaccine initiators. Am Coll Obstet Gynecol. 2011;118:14-20.
doi:10.1097/A0G.0b013e318220ebf3.

62



45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

Trim
(2012)

Gallagher
(2016)
Small
(2014)

Galbraith
(2016)
Trim
(2012)
Fisher
(2013)
Gallagher
(2016)
Kessels
(2012)
Small
(2014)
Galbraith
(2016)
Trim
(2012)

Bartlett
(2011)

Niccolai
(2015)
Walling
(2016)
Trim
(2012)

Trim
(2012)
Gallagher
(2016)
Fisher
(2013)
Holman
(2014)
Kessels
(2012)
Small
(2014)
Kessels
(2012)
Small
(2014)
Trim
(2012)
Holman
(2014)

Chow SN, Soon R, Park JS, et al. Knowledge, attitudes, and communication around human
papillomavirus (HPV) vaccination amongst urban Asian mothers and physicians. Vaccine.
2010;28(22):3809-3817. doi:10.1016/j.vaccine.2010.03.027.

Cleves M. Hepatitis B vaccine compliance in inner city youth. J Adolesc Heal. 1998;22(2):148.

Conroy K, Rosenthal SL, Zimet GD, et al. Human papillomavirus vaccine uptake, predictors of
vaccination, and self-reported barriers to vaccination. J Women’s Heal. 2009;18(10):1679-1686.
doi:10.1089/jwh.2008.1329.

Constantine N a., Jerman P. Acceptance of Human Papillomavirus Vaccination among Californian
Parents of Daughters: A Representative Statewide Analysis. J Adolesc Heal. 2007;40(2):108-115.
doi:10.1016/j.jadohealth.2006.10.007.

Cook RL, Zhang J, Mullins J, et al. Factors Associated With Initiation and Completion of Human
Papillomavirus Vaccine Series Among Young Women Enrolled in Medicaid. Vol 47.; 2010.
doi:10.1016/j.jadohealth.2010.09.015.

Cox DS, Cox AD, Sturm L, Zimet G. Behavioral interventions to increase HPV vaccination acceptability
among mothers of young girls. Heal Psychol. 2010;29(1):29-39. doi:10.1037/a0016942.

Dahlstrém L a, Tran TN, Lundholm C, Young C, Sundstréom K, Sparén P. Attitudes to HPV vaccination
among parents of children aged 12-15 years-a population-based survey in Sweden. Int J Cancer.
2010;126(2):500-507. doi:10.1002/ijc.24712.

Daley MF, Crane LA, Markowitz LE, et al. Human Papillomavirus Vaccination Practices: A Survey of
US Physicians 18 Months After Licensure. Pediatrics. 2010;126(3):425-433. doi:10.1542/peds.2009-
3500.

Daley MF, Kempe A, Pyrzanowski J, et al. School-located vaccination of adolescents with insurance
billing: Cost, reimbursement, and vaccination outcomes. J Adolesc Heal. 2014;54(3):282-288.
doi:10.1016/j.jadohealth.2013.12.011.

Davis, Kristin BS5; Dickman, Eileen D. PhD, MBA, CCRC1,2; Ferris, Daron MD1,2,3; Dias JK. Human
Papillomavirus Vaccine Acceptability Among Parents of 10- to 15-Year-Old Adolescents. J Low Genit
Tract Dis. 2004;8(3):188-194. doi:10.1097/01.0gx.0000143866.29509.50.

De Visser R, McDonnell E. Correlates of parents’ reports of acceptability of human papilloma virus
vaccination for their school-aged children. Sex Health. 2008;5(4):331-338. doi:10.1071/SH08042.

Deeks SL, Johnson IL. Vaccine coverage during a school-based hepatitis B immunization program. Can
J Public Heal. 1998;89(2):98-101.

Dempsey A, Cohn L, Dalton V, Ruffin M. Patient and clinic factors associated with adolescent human
papillomavirus vaccine utilization within a university-based health system. Vaccine. 2010;28(4):989-995.
doi:10.1016/j.vaccine.2009.10.133.

Dempsey AF, Abraham LM, Dalton V, Ruffin M. Understanding the Reasons Why Mothers Do or Do
Not Have Their Adolescent Daughters Vaccinated Against Human Papillomavirus. Ann Epidemiol.
2009;19(8):531-538. doi:10.1016/j.annepidem.2009.03.011.

Dempsey AF, Butchart A, Singer D, Clark S, Davis M. Factors Associated With Parental Intentions for
Male Human Papillomavirus Vaccination: Results of a National Survey. Sex Transm Dis. 2011:1.
doi:10.1097/0LQ.0b013e318211c248.

63



60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

Trim
(2012)

Trim
(2012)
Radisic
(2017)

Holman
(2014)
Kessels
(2012)
Galbraith
(2016)

Holman
(2014)

Holman
(2014)

Fisher
(2013)
Galbraith
(2016)
Gallagher
(2016)
Holman
(2014)
Trim
(2012)

Trim
(2012)

Galbraith
(2016)
Trim
(2012)
Niccolai
(2015)
Walling
(2016)
Galbraith
(2016)
Holman
(2014)
Walling
(2016)

Radisic
(2017)

Fisher
(2013)

Dempsey AF, Zimet GD, Davis RL, Koutsky L. Factors that are associated with parental acceptance of
human papillomavirus vaccines: a randomized intervention study of written information about HPV.
Pediatrics. 2006;117:1486-1493. doi:10.1542/peds.2005-1381.

Dinh TA, Rosenthal SL, Doan ED, et al. Attitudes of Mothers in Da Nang, Vietnam toward a Human
Papillomavirus Vaccine. J Adolesc Heal. 2007;40(6):559-563. doi:10.1016/j.jadohealth.2007.02.003.
Donahue KL, Stupiansky NW, Alexander AB, Zimet GD. Acceptability of the human papillomavirus
vaccine and reasons for non-vaccination among parents of adolescent sons. Vaccine. 2014;32(31):3883-
3885. doi:10.1016/j.vaccine.2014.05.035.

Dorell C, Stokley S, Yankey D, Cohn A. National, state, and local area vaccination coverage among
adolescents aged 13-17 years --- United States, 2009. MMWR Morb Mortal Wkly Rep. 2010;59(32):1018-
1023. http://www.nchi.nlm.nih.gov/pubmed/20724968.

Dorell C, Yankey D, Jeyarajah J, et al. Delay and Refusal of Human Papillomavirus VVaccine for Girls,
National Immunization Survey—Teen, 2010. Clin Pediatr (Phila). 2014;53(3):261-269.
doi:10.1177/0009922813520070.

Dorell C, Yankey D, Kennedy A, Stokley S. Factors That Influence Parental VVaccination Decisions for
Adolescents, 13 to 17 Years Old: National Immunization Survey-Teen, 2010. Clin Pediatr (Phila).
2013;52(2):162-170. doi:10.1177/0009922812468208.

Dorell C, Yankey D, Strasser S. Parent-Reported Reasons for Nonreceipt of Recommended Adolescent
Vaccinations, National Immunization Survey--Teen, 2009. Clin Pediatr (Phila). 2011;50(12):1116-1124.
doi:10.1177/0009922811415104.

Dorell CG, Yankey D, Santibanez TA, Markowitz LE. Human Papillomavirus Vaccination Series
Initiation and Completion, 2008 —2009. Pediatrics. 2012;130(1):166-168.
http://digitalcommons.unl.edu/publichealthresources. Accessed May 29, 2017.

Dursun P, Altuntas B, Kuscu E, Ayhan A. Women’s knowledge about human papillomavirus and their
acceptance of HPV vaccine. Aust N Z J Obstet Gynaecol. 2009;49(2):202-206. doi:10.1111/j.1479-
828X.2009.00947.x.

Fang CY, Coups EJ, Heckman CJ. Behavioral correlates of HPV vaccine acceptability in the 2007 Health
Information National Trends Survey (HINTS). Cancer Epidemiol Biomarkers Prev. 2010;19(2):319-326.
doi:10.1158/1055-9965.EP1-09-0918.

Fazekas KI, Brewer NT, Smith JS. HPV Vaccine Acceptability in a Rural Southern Area. J Women'’s
Heal. 2008;17(4):539-548. doi:10.1089/jwh.2007.0489.

Ferris D, Horn L, Waller JL. Parental acceptance of a mandatory human papillomavirus (HPV)
vaccination program. J Am Board Fam Med. 2010;23(2):220-229. doi:10.3122/jabfm.2010.02.090091.
Fiks AG, Grundmeier RW, Mayne S, et al. Effectiveness of Decision Support for Families, Clinicians, or
Both on HPV Vaccine Receipt. Pediatrics. 2013;131(6):1114-1124. doi:10.1542/peds.2012-3122.

Fishman J, Taylor L, Kooker P, Frank I. Parent and Adolescent Knowledge of HPV and Subsequent
Vaccination. Pediatrics. 2014;134(4):e1049-e1056. doi:10.1542/peds.2013-3454.

Freed GL, Clark SJ, Butchart AT, Singer DC, Davis MM. Parental Vaccine Safety Concerns in 2009.
Pediatrics. 2010;125(4):654-659. doi:10.1542/peds.2009-1962.

Fregnani J, Carvalho A, Eluf-Neto J, et al. A School-Based Human Papillomavirus Vaccination Program
in Barretos, Brazil: Final Results of a Demonstrative Study. PLoS One. 2013;8(4).
doi:10.1371/journal.pone.0062647.

Gainforth HL, Cao W, Latimer-Cheung AE. Determinants of human papillomavirus (HPV) vaccination
intent among three Canadian target groups. J Cancer Educ. 2012;27(4):717-724. doi:10.1007/s13187-
012-0389-1.

Gerend MA, Lee SC, Shepherd JE. Predictors of Human Papillomavirus Vaccination Acceptability
Among Underserved Women. Sex Transm Dis. 2007;34:468-471.
d0i:10.1097/01.0lg.0000245915.38315.bd.

64



78

79

80

81

82

83

84

85

86

87

88

89

90

91

Walling
(2016)

Bartlett
(2011)
Kessels
(2012)
Small
(2014)
Trim
(2012)
Galbraith
(2016)

Galbraith
(2016)

Niccolai
(2015)
Walling
(2016)
Galbraith
(2016)

Holman
(2014)
Radisic
(2017)
Trim
(2012)

Holman
(2014)

Gallagher
(2016)
Fisher
(2013)
Gallagher
(2016)
Walling
(2016)
Bartlett
(2011)
Fisher
(2013)
Small
(2014)
Trim
(2012)
Radisic
(2017)

Holman
(2014)

Gerend MA, Shepherd JE. Predicting human papillomavirus vaccine uptake in young adult women:
Comparing the health belief model and theory of planned behavior. Ann Behav Med. 2012;44(2):171-
180. doi:10.1007/s12160-012-9366-5.

Gerend MA, Weibley E, Bland H. Parental Response to Human Papillomavirus Vaccine Availability:
Uptake and Intentions. J Adol Heal Vol 45.; 2009. doi:10.1016/j.jadohealth.2009.02.006.

Gerend MA, Zapata C, Reyes E. Predictors of human papillomavirus vaccination among daughters of
low-income Latina mothers: The role of acculturation.Journal of Adolescent Health. 2013;53(5):623-629.
doi:10.1016/j.jadohealth.2013.06.006.

Getrich CM, Broidy LM, Kleymann E, Helitzer DL, Kong AS, Sussman AL. Different models of HPV
vaccine decision-making among adolescent girls, parents, and health-care clinicians in New Mexico.
Ethn Health. 2014;19(1):47-63. doi:10.1080/13557858.2013.857767.

Gilkey MB, Dayton AM, Moss JL, et al. Increasing Provision of Adolescent Vaccines in Primary Care:
A Randomized Controlled Trial. Pediatrics. 2014;134(2):e346-e353. doi:10.1542/peds.2013-4257.

Gilkey MB, Magnus BE, Reiter PL, McRee AL, Dempsey AF, Brewer NT. The Vaccination Confidence
Scale: A brief measure of parents’ vaccination beliefs. Vaccine. 2014;32(47):6259-6265.
doi:10.1016/j.vaccine.2014.09.007.

Gilkey MB, Moss JL, McRee AL, Brewer NT. Do correlates of HPV vaccine initiation differ between
adolescent boys and girls? Vaccine. 2012;30(41):5928-5934. doi:10.1016/j.vaccine.2012.07.045.

Gillespie L, Hicks CW, Santana M, et al. The Acceptability of Human Papillomavirus Vaccine among
Parents and Guardians of Newborn to 10-year-old Children. J Pediatr Adolesc Gynecol. 2011;24(2):66-
70. doi:10.1016/j.jpag.2010.07.004.

Goff SL, Mazor KM, Gagne SJ, Corey KC, Blake DR. Vaccine counseling: A content analysis of patient-
physician discussions regarding human papilloma virus vaccine. Vaccine. 2011;29(43):7343-7349.
doi:10.1016/j.vaccine.2011.07.082.

Gold R, Naleway A, Riedlinger K. Factors predicting completion of the human papillomavirus vaccine
series. J Adolesc Heal. 2013;52(4):427-432. doi:10.1016/j.jadohealth.2012.09.009.

Gold R, Naleway AL, Jenkins LL, et al. Completion and timing of the three-dose human papillomavirus
vaccine series among adolescents attending school-based health centers in Oregon. Prev Med (Baltim).
2011;52(6):456-458. doi:10.1016/j.ypmed.2011.04.010.

Gottlieb S, Brewer N, Sternberg M, Smith J. Human papillomavirus vaccine initiation in an area with
elevated rates of cervical cancer. J Adolesc. 2009.
http://www.sciencedirect.com/science/article/pii/S1054139X09001682. Accessed May 21, 2017.

Griebeler M, Feferman H, Gupta V, Patel D. Parental beliefs and knowledge about male human
papillomavirus vaccination in the US: a survey of a pediatric clinic population. Int J Adolesc Med Health.
2012;24(4). doi:10.1515/ijamh.2012.045.

Griffioen AM, Glynn S, Mullins TK, et al. Perspectives on Decision Making About Human
Papillomavirus Vaccination Among 11- to 12-Year-Old Girls and Their Mothers. Clin Pediatr (Phila).
2012;51(6):560-568. doi:10.1177/0009922812443732.

65



92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

Fisher
(2013)
Galbraith
(2016)
Small
(2014)
Trim
(2012)
Holman
(2014)
Galbraith
(2016)
Holman
(2014)
Radisic
(2017)

Gallagher
(2016)
Trim
(2012)
Walling
(2016)

Holman
(2014)
Holman
(2014)

Holman
(2014)

Walling
(2016)
Trim
(2012)
Galbraith
(2016)
Holman
(2014)
Bartlett
(2011)
Galbraith
(2016)
Kessels
(2012)
Trim
(2012)
Galbraith
(2016)

Trim
(2012)

Small
(2014)

Guerry SL, De Rosa CJ, Markowitz LE, et al. Human papillomavirus vaccine initiation among
adolescent girls in high-risk communities. Vaccine. 2011;29(12):2235-2241.
doi:10.1016/j.vaccine.2011.01.052.

Gutierrez BJ, Leung A, Jones KT, et al. Acceptability of the human papillomavirus vaccine among urban
adolescent males. Am J Mens Health. 2013;7(1):27-36. doi:10.1177/1557988312456697.

Hamlish T, Clarke L, Alexander KA. Barriers to HPV immunization for African American adolescent
females. Vaccine. 2012;30(45):6472-6476. doi:10.1016/j.vaccine.2012.07.085.

Hansen CE, Credle M, Shapiro ED, Niccolai LM. “It All Depends”: A Qualitative Study of Parents’
Views of Human Papillomavirus Vaccine for their Adolescents at Ages 11-12 years. J Cancer Educ.
2016;31(1):147-152. doi:10.1007/s13187-014-0788-6.

Harper DM, Verdenius I, Ratnaraj F, et al. Quantifying clinical HPV4 dose inefficiencies in a Safety Net
Population. PLoS One. 2013;8(11). doi:10.1371/journal.pone.0077961.

Hausdorf K, Newman B, Whiteman D, Aitken J, Frazer I. HPV vaccination: What do Queensland parents
think? Aust N Z J Public Health. 2007;31(3):288-289.

Hayashi Y, Shimizu Y, Netsu S, Hanley S, Konno R. High HPV vaccination uptake rates for adolescent
girls after regional governmental funding in Shiki City, Japan. Vaccine. 2012;30(37):5547-5550.
doi:10.1016/j.vaccine.2012.06.038.

Henderson CE, Rich JD, Lally MA. HPV Vaccination Practices Among Juvenile Justice Facilities in the
United States. J Adolesc Heal. 2010;46(5):495-498. doi:10.1016/j.jadohealth.2009.10.007.

Hirth JM, Tan A, Wilkinson GS, Berenson AB. Completion of the human papillomavirus vaccine series
among insured females between 2006 and 2009. Cancer. 2012;118(22):5623-5629.
doi:10.1002/cncr.27598.

Hoffman L, Okcu MF, Dreyer ZE, Suzawa H, Bryant R, Middleman AB. Human Papillomavirus
Vaccination in Female Pediatric Cancer Survivors. J Pediatr Adolesc Gynecol. 2012;25(5):305-307.
doi:http://dx.doi.org/10.1016/j.jpag.2012.05.004.

Hopfer S. Effects of a Narrative HPV Vaccination Intervention Aimed at Reaching College Women: A
Randomized Controlled Trial. Prev Sci. 2012;13(2):173-182. d0i:10.1007/s11121-011-0254-1.

Horn L, Howard C, Waller J, Ferris DG. Opinions of parents about school-entry mandates for the human
papillomavirus vaccine. J Low Genit Tract Dis. 2010;14:43-48. doi:10.1097/LGT.0b013e3181b0fad4.
Hughes CC, Jones AL, Feemster K a, Fiks AG. HPV vaccine decision making in pediatric primary care:
a semi-structured interview study. BMC Pediatr. 2011;11(1):74. doi:10.1186/1471-2431-11-74.

Hughes J, Cates JR, Liddon N, Smith JS, Gottlieb SL, Brewer NT. Disparities in how parents are
learning about the human papillomavirus vaccine. Cancer Epidemiol Biomarkers Prev. 2009;18(2):363-
372. doi:10.1158/1055-9965.EP1-08-0418.

Hull PC, Williams EA, Khabele D, Dean C, Bond B, Sanderson M. HPV vaccine use among African
American girls: qualitative formative research using a participatory social marketing approach. Gynecol
Oncol. 2014;132 Suppl:S13-20. doi:10.1016/j.ygyno0.2014.01.046.

llter E, Celik A, Haliloglu B, et al. Women’s knowledge of Pap smear test and human papillomavirus:
Acceptance of HPV vaccination to themselves and their daughters in an islamic society. Int J Gynecol
Cancer. 2010;20(6):1058-1062. doi:10.1111/IGC.0b013e3181dda2b9.

Jain N, Euler GL, Shefer A, Lu P, Yankey D, Markowitz L. Human papillomavirus (HPV) awareness
and vaccination initiation among women in the United States, National Immunization Survey-Adult
2007. Prev Med (Baltim). 2009;48(5):426-431. doi:10.1016/j.ypmed.2008.11.010.

66



109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

Holman
(2014)

Walling
(2016)

Galbraith
(2016)
Holman
(2014)
Walling
(2016)

Trim
(2012)

Trim
(2012)

Walling
(2016)

Fisher
(2013)
Walling
(2016)
Galbraith
(2016)

Galbraith
(2016)

Galbraith
(2016)

Galbraith
(2016)
Holman
(2014)
Galbraith
(2016)
Holman
(2014)
Niccolai
(2015)
Walling
(2016)
Gallagher
(2016)
Holman
(2014)
Walling
(2016)

Gallagher
(2016)

Javanbakht M, Stahlman S, Walker S, et al. Provider perceptions of barriers and facilitators of HPV
vaccination in a high-risk community. Vaccine. 2012;30(30):4511-4516.
doi:10.1016/j.vaccine.2012.04.062.

Jeannot E, Sudre P, Chastonay P. HPV vaccination coverage within 3 years of program launching (2008-
2011) at Geneva State, Switzerland. Int J Public Health. 2012;57(3):629-632. doi:10.1007/s00038-012-
0352-2.

Joseph NP, Clark JA, Bauchner H, et al. Knowledge, Attitudes, and Beliefs Regarding HPV Vaccination:
Ethnic and Cultural Differences Between African-American and Haitian Immigrant Women. Women'’s
Heal Issues. 2012;22(6):e571-579. doi:10.1016/j.whi.2012.09.003.

Juraskova I, Bari RA, O’Brien MT, McCaffery KJ. HPV Vaccine Promotion: Does Referring to Both
Cervical Cancer and Genital Warts Affect Intended and Actual Vaccination Behavior? Women’s Heal
Issues. 2011;21(1):71-79. doi:10.1016/j.whi.2010.08.004.

Kahn JA, Ding L, Huang B, Zimet GD, Rosenthal SL, Frazier a L. Mothers’ intention for their daughters
and themselves to receive the human papillomavirus vaccine: a national study of nurses. Pediatrics.
2009;123(6):1439-1445. doi:10.1542/peds.2008-1536.

Kang HS, Moneyham L. Attitudes, intentions, and perceived barriers to human papillomavirus
vaccination among Korean high school girls and their mothers. Cancer Nurs. 2011;34(3):202-208.
doi:10.1097/NCC.0b013e3181fa482h.

Katz IT, Nkala B, Dietrich J, et al. A Qualitative Analysis of Factors Influencing HPV Vaccine Uptake in
Soweto, South Africa among Adolescents and Their Caregivers. PLoS One. 2013;8(8).
doi:10.1371/journal.pone.0072094.

Keenan K, Hipwell A, Stepp S. Race and sexual behavior predict uptake of the human papillomavirus
vaccine. Heal Psychol. 2012;31(1):31-34. doi:10.1037/a0026812.

Kempe A, Barrow J, Stokley S, et al. Effectiveness and Cost of Immunization Recall at School-Based
Health Centers. Pediatrics. 2012;129:1446-e1452. doi:10.1542/peds.2011-2921.

Kepka D, Coronado GD, Rodriguez HP, Thompson B. Evaluation of a Radionovela to promote HPV
vaccine awareness and knowledge among Hispanic parents. J Community Health. 2011;36(6):957-965.
doi:10.1007/s10900-011-9395-1.

Kepka D, Ding Q, Bodson J, Warner EL, Mooney K. Latino Parents’ Awareness and Receipt of the HPV
Vaccine for Sons and Daughters in a State with Low Three-Dose Completion. J Cancer Educ.
2015;30(4):808-812. doi:10.1007/s13187-014-0781-0.

Kepka DL, Coronado GD, Rodriguez HP, Thompson B. Development of a Radionovela to Promote HPV
Vaccine Awareness and Knowledge Among Latino Parents. Public Health Rep. 2012;127(1):130-138.
http://search.ebscohost.com/login.aspx?direct=true&db=aph&AN=74531139&site=ehost-
live&scope=cite.

Kepka DL, Ulrich AK, Coronado GD. Low Knowledge of the Three-Dose HPV Vaccine Series among
Mothers of Rural Hispanic Adolescents. J Health Care Poor Underserved. 2012;23(2):626-635.
doi:10.1353/hpu.2012.0040.

Kester LM, Zimet GD, Fortenberry JD, Kahn J a., Shew ML. A National Study of HPV Vaccination of
Adolescent Girls: Rates, Predictors, and Reasons for Non-Vaccination. Matern Child Health J.
2013;17(5):879-885. doi:10.1007/s10995-012-1066-z.

Kharbanda EO, Stockwell MS, Fox HW, Andres R, Lara M, Rickert VI. Text message reminders to
promote human papillomavirus vaccination. Vaccine. 2011;29(14):2537-2541.
doi:10.1016/j.vaccine.2011.01.065.

Kouyoumdjian FG, Bailowitz A. Completion of the human papillomavirus vaccine series in females
attending an urban immunization clinic. Pediatr Infect Dis J. 2011;30(8):718-719.
d0i:10.1097/INF.0b013e318223hd85.

Kury C, Kury M, Silva R, Al. E. Implementation of the quadrivalent vaccine against HPV in the
municipality of Campos dos Goytacazes, Brazil - a combination of strategies to increase immunization
coverage and early reduction of genital warts. Trials Vaccinol. 2013;2:19-24.

Ladner J, Besson M-H, Hampshire R, Tapert L, Chirenje M, Saba J. Assessment of eight HPV
vaccination programs implemented in lowest income countries. BMC Public Health. 2012;12(1):370.
doi:10.1186/1471-2458-12-370.

67



127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

Walling
(2016)
Gallagher
(2016)
Galbraith
(2016)

Galbraith
(2016)
Gallagher
(2016)
Holman
(2014)
Holman
(2014)

Galbraith
(2016)

Holman
(2014)

Galbraith
(2016)
Fisher
(2013)

Trim
(2012)

Small
(2014)

Walling
(2016)
Gallagher
(2016)
Galbraith
(2016)
Holman
(2014)
Galbraith
(2016)
Holman
(2014)
Gallagher
(2016)

Holman
(2014)

Gallagher
(2016)

Trim
(2012)

LaMontagne DS, Barge S, Le NT, et al. Human papillomavirus vaccine delivery strategies that achieved
high coverage in low- and middle-income countries. Bull World Heal Organ. 2011;89(May):821-830b.
doi:10.2471/blt.11.089862.

Lau M, Lin H, Flores G. Factors associated with human papillomavirus vaccine-series initiation and
healthcare provider recommendation in US adolescent females: 2007 National Survey of Children’s
Health. Vaccine. 2012;30(20):3112-3118. doi:10.1016/j.vaccine.2012.02.034.

Laz TH, Rahman M, Berenson AB. An update on human papillomavirus vaccine uptake among 11-17
year old girls in the United States: National Health Interview Survey, 2010. Vaccine. 2012;30(24):3534-
3540. doi:10.1016/j.vaccine.2012.03.067.

Lechuga J, Swain G, Weinhardt LS. Perceived need of a parental decision aid for the HPV vaccine:
content and format preferences. Health Promot Pract. 2012;13(2):214-221.
doi:10.1177/1524839910388622.

Lechuga J, Swain GR, Weinhardt LS. Impact of framing on intentions to vaccinate daughters against
HPV: A cross-cultural perspective. Ann Behav Med. 2011;42(2):221-226. doi:10.1007/s12160-011-9273-
1.

Lechuga J, Swain GR, Weinhardt LS. The Cross-Cultural Variation of Predictors of Human
Papillomavirus Vaccination Intentions. J Women's Heal. 2011;20(2):225-230.
doi:10.1089/jwh.2010.1993.

Lechuga J, Vera-Cala L, Martinez-Donate A. HPV Vaccine Awareness, Barriers, Intentions, and Uptake
in Latina Women. J Immigr Minor Health. 2014:173-178. doi:10.1007/s10903-014-0139-z.

Lefevere E, Hens N, De Smet F, Van Damme P. Dynamics of HPV vaccination initiation in Flanders
(Belgium) 2007-2009: a Cox regression model. BMC Public Health. 2011;11(1):470. doi:10.1186/1471-
2458-11-470.

Lenselink CH, Gerrits MMJG, Melchers WJG, Massuger LFAG, van Hamont D, Bekkers RLM. Parental
acceptance of Human Papillomavirus vaccines. Eur J Obstet Gynecol Reprod Biol. 2008;137(1):103-107.
doi:10.1016/j.ejogrb.2007.02.012.

Licht AS, Murphy JM, Hyland AJ, Fix B V., Hawk LW, Mahoney MC. Is use of the human
papillomavirus vaccine among female college students related to human papillomavirus knowledge and
risk perception? Sex Transm Infect. 2010;86(1):74-78. doi:10.1136/sti.2009.037705.

Limia A, Pachon I. Coverage of human papillomavirus vaccination during the first year of its
introduction in Spain. Eurosurveillance. 2011;16(21).

Lions C, Pulcini C, Verger P. Papillomavirus vaccine coverage and its determinants in South-Eastern
France. Med Mal Infect. 2013;43(5):195-201. doi:10.1016/j.medmal.2013.03.003.

Litton AG, Desmond RA, Gilliland J, Huh WK, Franklin FA. Factors Associated with Intention to
Vaccinate a Daughter against HPV: A Statewide Survey in Alabama. J Pediatr Adolesc Gynecol.
2011;24(3):166-171. doi:10.1016/j.jpag.2011.01.004.

Luque JS, Raychowdhury S, Weaver M. Health care provider challenges for reaching Hispanic
immigrants with HPV vaccination in rural Georgia. Rural Remote Health. 2012;12(2).
doi:10.2196/jmir.1976.

Macdonald V, Dore GJ, Amin J, Van Beek 1. Predictors of completion of a hepatitis B vaccination
schedule in attendees at a primary health care centre. Sex Health. 2007;4(1):27-30.
doi:10.1071/SH06008.

Malo TL, Hassani D, Staras SAS, Shenkman EA, Giuliano AR, Vadaparampil ST. Do Florida Medicaid
providers’ barriers to HPV vaccination vary based on VFC program participation? Matern Child Health
J. 2013;17(4):609-615. doi:10.1007/5s10995-012-1036-5.

Markovitz AR, Song JY, Paustian ML, El Reda DK. Association between maternal preventive care
utilization and adolescent vaccination: It’s not just about pap testing. J Pediatr Adolesc Gynecol.
2014;27(1):29-36. doi:10.1016/j.jpag.2013.08.012.

Marlow L a V, Waller J, Wardle J. Trust and experience as predictors of HPV vaccine acceptance. Hum
Vaccin. 2007;3(5):171-175. d0i:10.4161/hv.3.5.4310.

68



145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

Trim
(2012)

Trim
(2012)

Trim
(2012)

Niccolai
(2015)
Walling
(2016)
Fisher
(2013)
Kessels
(2012)
Small
(2014)
Kessels
(2012)
Walling
(2016)

Galbraith
(2016)
Holman
(2014)
Gallagher
(2016)

Galbraith
(2016)

Gallagher
(2016)

Walling
(2016)

Small
(2014)
Walling
(2016)
Galbraith
(2016)

Radisic
(2017)

Radisic
(2017)
Trim
(2012)
Gallagher
(2016)

Marlow LA V, Forster AS, Wardle J, Waller J. Mothers’ and Adolescents’ Beliefs about Risk
Compensation following HPV Vaccination. J Adolesc Heal. 2009;44(5):446-451.
doi:10.1016/j.jadohealth.2008.09.011.

Marlow LA V, Waller J, Wardle J. Sociodemographic predictors of HPV testing and vaccination
acceptability: results from a population-representative sample of British women. J Med Screen.
2008;15(2):91-96. doi:10.1258/jms.2008.008011.

Marshall H, Ryan P, Roberton D, Baghurst P. A cross-sectional survey to assess community attitudes to
introduction of human papillomavirus vaccine. Aust N Z J Public Health. 2007;31(3):235-242.
doi:10.1111/j.1467-842X.2007.00054 ..

Matheson EC, Derouin A, Gagliano M, Thompson JA, Blood-Siegfried J. Increasing HPV vaccination
series completion rates via text message reminders. J Pediatr Heal Care. 2014;28(4):e35-e39.
doi:10.1016/j.pedhc.2013.09.001.

Mathur MB, Mathur VS, Reichling DB. Participation in the Decision to Become Vaccinated Against
Human Papillomavirus by California High School Girls and the Predictors of VVaccine Status. J Pediatr
Heal Care. 2010;24(1):14-24. d0i:10.1016/j.pedhc.2008.11.004.

McCave EL. Influential factors in HPV vaccination uptake among providers in four States. J Community
Health. 2010;35(6):645-652. doi:10.1007/s10900-010-9255-4.

Mcclure CA, Macswain M-A, Morrison H, Sanford CJ. Human papillomavirus vaccine uptake in boys
and girls in a school-based vaccine delivery program in Prince Edward Island, Canada. Vaccine.
2015;33:1786-1790. doi:10.1016/j.vaccine.2015.02.047.

McRee AL, Reiter PL, Brewer NT. Vaccinating adolescent girls against human papillomavirus-Who
decides? Prev Med (Baltim). 2010;50(4):213-214. doi:10.1016/j.ypmed.2010.02.001.

Meites E, Llata E, Hariri S, et al. HPV Vaccine Implementation in STD Clinics—STD Surveillance
Network. Sex Transm Dis. 2012;39(12):32-34. d0i:10.1097/0LQ.0b013e3182315584.

Middleman AB, Robertson LM, Young C, Durant RH, Emans SJ. Predictors of time to completion of the
hepatitis B vaccination series among adolescents. J Adolesc Heal. 1999;25(5):323-327.
d0i:10.1016/51054-139X(99)00063-4.

Middleman AB, Tung JS. Urban middle school parent perspectives: The vaccines they are willing to
have their children receive using school-based immunization programs. J Adolesc Heal. 2010;47(3):249-
253. doi:10.1016/j.jadohealth.2010.01.009.

Monnat SM, Wallington SF. Is there an association between maternal pap test use and adolescent human
papillomavirus vaccination? J Adolesc Health. 2013;52(2):212-218.
doi:10.1016/j.jadohealth.2012.05.015.

Moodley I, Tathiah N, Mubaiwa V, Denny L. High uptake of Gardasil vaccine among 9 - 12-yearold
schoolgirls participating in an HPV vaccination demonstration project in Kwazulu-Natal, South Africa.
South African Med J. 2013;103(5):318-321. doi:10.7196/SAMJ.6414.

Moore GR, Crosby RA, Young A, Charnigo R. Low rates of free human papillomavirus vaccine uptake
among young women. Sex Health. 2010;7(3):287-290. doi:10.1071/SH09136.

Morales-Campos DY, Markham CM, Peskin MF, Fernandez ME. Hispanic mothers’ and high school
girls’ perceptions of cervical cancer, human papilloma virus, and the human papilloma virus vaccine. J
Adolesc Heal. 2013;52(5 SUPPL):S69-S75. doi:10.1016/j.jadohealth.2012.09.020.

Mortensen GL, Adam M, Idtaleb L. Parental attitudes towards male human papillomavirus vaccination: a
pan-European cross-sectional survey. BMC Public Health. 2015;15(1):624. doi:10.1186/s12889-015-
1863-6.

Mortensen GL. Parental attitudes towards vaccinating sons with human papillomavirus vaccine. Dan
Med Bull. 2010;57:A4230. doi:A4230.

Moss JL, Gilkey MB, Griffith T, et al. Organizational correlates of adolescent immunization: Findings of
a state-wide study of primary care clinics in North Carolina. Vaccine. 2013;31(40):4436-4441.
doi:10.1016/j.vaccine.2013.06.092.

69



163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

Holman
(2014)

Niccolai
(2015)
Walling
(2016)
Gallagher
(2016)

Walling
(2016)

Gallagher
(2016)

Gallagher
(2016)
Kessels
(2012)
Fisher
(2013)
Gallagher
(2016)
Walling
(2016)

Fisher
(2013)
Kessels
(2012)
Trim
(2012)
Trim
(2012)
Holman
(2014)

Fisher
(2013)
Walling
(2016)

Trim
(2012)

Radisic
(2017)

Holman
(2014)
Radisic
(2017)
Gallagher
(2016)
Holman
(2014)

Moss JL, Gilkey MB, Reiter PL, Brewer NT. Trends in HPV vaccine initiation among adolescent
females in North Carolina, 2008-2010. Cancer Epidemiol Biomarkers Prev. 2012;21(11):1913-1922.
d0i:10.1158/1055-9965.EPI1-12-0509.

Moss JL, Reiter PL, Dayton A, Brewer NT. Increasing adolescent immunization by webinar: A brief
provider intervention at federally qualified health centers. Vaccine. 2012;30(33):4960-4963.
doi:10.1016/j.vaccine.2012.05.042.

Musto R, Siever JE, Johnston JC, Seidel J, Rose MS, McNeil D a. Social equity in Human
Papillomavirus vaccination: a natural experiment in Calgary Canada. BMC Public Health.
2013;13(1):640. doi:10.1186/1471-2458-13-640.

Navarrete JP, Padilla ME, Castro LP, Rivera JO. Development of a community pharmacy human
papillomavirus vaccine program for underinsured university students along the United States/Mexico
border. J Am Pharm Assoc (2003). 2014;54(6):642-647. doi:10.1331/JAPhA.2014.13222.

Nelson JC, Bittner RCL, Bounds L, et al. Compliance with multiple-dose vaccine schedules among older
children, adolescents, and adults: Results from a vaccine safety datalink study. Am J Public Health.
2009;99(SUPPL. 2). d0i:10.2105/AJPH.2008.151332.

Neubrand TPL, Radecki Breitkopf C, Rupp R, Breitkopf D, Rosenthal SL. Factors Associated With
Completion of the Human Papillomavirus Vaccine Series. Clin Pediatr (Phila). 2009;48(9):966-969.
doi:10.1177/0009922809337534.

Niccolai LM, Mehta NR, Hadler JL. Racial/ethnic and poverty disparities in human papillomavirus
vaccination completion. Am J Prev Med. 2011;41(4):428-433. doi:10.1016/j.amepre.2011.06.032.

Ogembo JG, Manga S, Nulah K, et al. Achieving high uptake of human papillomavirus vaccine in
Cameroon: Lessons learned in overcoming challenges. Vaccine. 2014;32(35):4399-4403.
doi:10.1016/j.vaccine.2014.06.064.

Ogilvie G, Anderson M, Marra F, et al. A population-based evaluation of a publicly funded, school-based
HPV vaccine program in British Columbia, Canada: Parental factors associated with HPV vaccine
receipt. PLoS Med. 2010;7(5). d0i:10.1371/journal.pmed.1000270.

Ogilvie GS, Remple VP, Marra F, et al. Intention of parents to have male children vaccinated with the
human papillomavirus vaccine. Sex Transm Infect. 2008;84(4):318-323. doi:10.1136/sti.2007.029389.
Oldach BR, Katz ML. Ohio Appalachia public health department personnel: Human papillomavirus
(HPV) vaccine availability, and acceptance and concerns among parents of male and female adolescents.
J Community Health. 2012;37(6):1157-1163. doi:10.1007/s10900-012-9613-5.

Palli SR, Mehta S, Aparasu RR. Prevalence and predictors of human papillomavirus vaccination in
adolescent girls. J Am Pharm Assoc (2003). 2012;52(1):52-58. doi:10.1331/JAPhA.2012.10195.

Patel A, Stern L, Unger Z, et al. Staying on track: A cluster randomized controlled trial of automated
reminders aimed at increasing human papillomavirus vaccine completion. Vaccine. 2014;32(21):2428-
2433. doi:10.1016/j.vaccine.2014.02.095.

Pelucchi C, Esposito S, Galeone C, et al. Knowledge of human papillomavirus infection and its
prevention among adolescents and parents in the greater Milan area, Northern Italy. BMC Public Health.
2010;10:378. doi:10.1186/1471-2458-10-378.

Perez S, Shapiro GK, Brown CA, Dube E, Ogilvie G, Rosberger Z. “I didn”t even know boys could get
the vaccine’: Parents’ reasons for human papillomavirus (HPV) vaccination decision making for their
sons. Psychooncology. 2015;24(10):1316-1323. doi:10.1002/pon.3894.

Perkins RB, Apte G, Marquez C, et al. Factors Affecting Human Papillomavirus Vaccine Utilization
among White, Black, and Latino Parents of Sons. Pediatr Infect Dis J. 2012;32(1):e38-e44.
doi:10.1097/INF.0b013e31826f53e3.

Perkins RB, Brogly SB, Adams WG, Freund KM. Correlates of Human Papillomavirus Vaccination

Rates in Low-Income, Minority Adolescents: A Multicenter Study. J Women s Heal. 2012;21(8):813-
820. doi:10.1089/jwh.2011.3364.

70



180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

Holman
(2014)

Holman
(2014)
Galbraith
(2016)

Bartlett
(2011)

Walling
(2016)

Galbraith
(2016)
Trim
(2012)
Galbraith
(2016)

Fisher
(2013)
Kessels
(2012)
Holman
(2014)

Galbraith
(2016)

Galbraith
(2016)
Kessels
(2012)
Trim
(2012)
Galbraith
(2016)

Galbraith
(2016)
Holman
(2014)
Galbraith
(2016)

Gallagher
(2016)

Bartlett
(2011)
Kessels
(2012)
Trim
(2012)
Fisher
(2013)

Perkins RB, Clark JA. Providers’ Attitudes Toward Human Papillomavirus Vaccination in Young Men:
Challenges for Implementation of 2011 Recommendations. Am J Mens Health. 2012;6(4):320-323.
doi:10.1177/1557988312438911.

Perkins RB, Clark JA. What Affects Human Papillomavirus Vaccination Rates? A Qualitative Analysis
of Providers’ Perceptions. Women's Heal Issues. 2012;22(4). d0i:10.1016/j.whi.2012.04.001.

Perkins RB, Pierre-Joseph N, Marquez C, Iloka S, Clark JA. Parents’ opinions of mandatory human
papillomavirus vaccination: Does ethnicity matter? Women s Heal Issues. 2010;20(6):420-426.
doi:10.1016/j.whi.2010.07.001.

Perkins RB, Pierre-Joseph N, Marquez C, lloka S, Clark JA. Why do low-income minority parents
choose human papillomavirus vaccination for their daughters? J Pediatr. 2010;157(4):617-622.
doi:10.1016/j.jpeds.2010.04.013.

Perkins RB, Zisblatt L, Legler A, Trucks E, Hanchate A, Gorin SS. Effectiveness of a provider-focused
intervention to improve HPV vaccination rates in boys and girls. Vaccine. 2015;33(9):1223-1229.
doi:10.1016/j.vaccine.2014.11.021.

Podolsky R, Cremer M, Atrio J, Hochman T, Arslan A a. HPV Vaccine Acceptability by Latino Parents:
A Comparison of U.S. and Salvadoran Populations. J Pediatr Adolesc Gynecol. 2009;22(4):205-215.
doi:10.1016/j.jpag.2008.05.010.

Polonijo AN, Carpiano RM. Social inequalities in adolescent human papillomavirus (HPV) vaccination:
A test of fundamental cause theory. Soc Sci Med. 2013;82:115-125.
doi:10.1016/j.socscimed.2012.12.020.

Pruitt SL, Schootman M. Geographic disparity, area poverty, and human papillomavirus vaccination. Am
J Prev Med. 2010;38(5):525-533. d0i:10.1016/j.amepre.2010.01.018.

Quinn GP, Murphy D, Malo TL, Christie J, Vadaparampil ST. A National Survey about Human
Papillomavirus Vaccination: What We Didn’t Ask, But Physicians Wanted Us to Know. J Pediatr
Adolesc Gynecol. 2012;25(4):254-258. doi:10.1016/j.jpag.2012.02.007.

Ramirez M, Jessop A, Leader A, Crespo C. Acceptability of the Human Papillomavirus Vaccine Among
Diverse Hispanic Mothers and Grandmothers. Hisp Heal Care Int. 2014;12(1):24-33.
doi:http://dx.doi.org/10.1891/1540-4153.12.1.24.

Rand CM, Schaffer SJ, Humiston SG, et al. Patient-provider communication and human papillomavirus
vaccine acceptance. Clin Pediatr (Phila). 2011;50(2):106-113. d0i:10.1177/0009922810379907.

Read D, Joseph M, Polishchuk V, Suss AL. Attitudes and Perceptions of the Human Papillomavirus
Vaccine in Caribbean and African American Adolescent boys and Their Parents. J Pediatr Adolesc
Gynecol. 2015;28(5):373-377. doi:10.1016/j.jpag.2014.11.003.

Reimer RA, Houlihan AE, Gerrard M, Deer MM, Lund AJ. Ethnic Differences in Predictors of HPV
Vaccination: Comparisons of Predictors for Latina and Non-Latina White Women. J Sex Res.
2013;50(8):748-756. doi:10.1080/00224499.2012.692406.

Reiter PL, Brewer NT, Gilkey MB, Katz ML, Paskett ED, Smith JS. Early adoption of the human
papillomavirus vaccine among Hispanic adolescent males in the United States. Cancer.
2014;120(20):3200-3207. doi:10.1002/cncr.28871.

Reiter PL, Brewer NT, Gottlieb SL, McRee AL, Smith JS. How much will it hurt? HPV vaccine side
effects and influence on completion of the three-dose regimen. Vaccine. 2009;27(49):6840-6844.
doi:10.1016/j.vaccine.2009.09.016.

Reiter PL, Brewer NT, Gottlieb SL, McRee AL, Smith JS. Parents’ health beliefs and HPV vaccination
of their adolescent daughters. Soc Sci Med. 2009;69(3):475-480. doi:10.1016/j.socscimed.2009.05.024.

Reiter PL, Cates JR, McRee A-L, et al. Statewide HPV Vaccine Initiation Among Adolescent Females in
North Carolina. Sex Transm Dis. 2010;37(9):549-556. doi:10.1097/0LQ.0b013e3181d73bf8.

71



197

198

199

200

201

202

203

204

205

206

207

208

209

Kessels
(2012)
Small
(2014)
Trim
(2012)
Gallagher
(2016)

Kessels
(2012)
Trim
(2012)
Holman
(2014)
Radisic
(2017)
Trim
(2012)
Holman
(2014)
Radisic
(2017)

Holman
(2014)

Walling
(2016)

Fisher
(2013)
Kessels
(2012)
Galbraith
(2016)

Fisher
(2013)
Kessels
(2012)
Walling
(2016)
Trim
(2012)
Bartlett
(2011)
Fisher
(2013)
Kessels
(2012)
Trim
(2012)
Small
(2014)

Reiter PL, Katz ML, Paskett ED. Correlates of HPV vaccination among adolescent females from
Appalachia and reasons why their parents do not intend to vaccinate. Vaccine. 2013;31(31):3121-3125.
doi:10.1016/j.vaccine.2013.04.068.

Reiter PL, McRee A-L, Gottlieb SL, Brewer NT. Correlates of receiving recommended adolescent
vaccines among adolescent females in North Carolina. Hum Vaccin. 2011;7(1):67-73.
d0i:10.4161.hv.V.1.13500.

Reiter PL, McRee AL, Gottlieb SL, Brewer NT. HPV vaccine for adolescent males: Acceptability to
parents post-vaccine licensure. Vaccine. 2010;28(38):6292-6297. doi:10.1016/j.vaccine.2010.06.114.

Reiter PL, McRee A-L, Kadis J a, Brewer NT. HPV vaccine and adolescent males. Vaccine.
2011;29(34):5595-5602. doi:10.1016/j.vaccine.2011.06.020.

Reiter PL, McRee AL, Pepper JK, Gilkey MB, Galbraith K V., Brewer NT. Longitudinal predictors of
human papillomavirus vaccination among a national sample of adolescent males. Am J Public Health.
2013;103(8):1419-1427. doi:10.2105/AJPH.2012.301189.

Reynolds D, O’Connell KA. Testing a Model for Parental Acceptance of Human Papillomavirus Vaccine
in 9- to 18-Year-Old Girls: A Theory-Guided Study. J Pediatr Nurs. 2012;27(6):614-625.
doi:10.1016/j.pedn.2011.09.005.

Rickert VI, Auslander BA, Cox DS, Rosenthal SL, Rupp RE, Zimet GD. School-based hpv
immunization of young adolescents: Effects of two brief health interventions. Hum Vaccines
Immunother. 2015;11(2):315-321. doi:10.1080/21645515.2014.1004022.

Roberts SA, Brabin L, Stretch R, et al. Human papillomavirus vaccination and social inequality: results
from a prospective cohort study. Epidemiol Infect. 2011;139(3):400-405.
doi:10.1017/5095026881000066X.

Robitz R, Gottlieb SL, De Rosa CJ, et al. Parent attitudes about school requirements for human
papillomavirus vaccine in high-risk communities of Los Angeles, California. Cancer Epidemiol
Biomarkers Prev. 2011;20(7):1421-1429. d0i:10.1158/1055-9965.EPI1-10-1236.

Rondy M, van Lier A, van de Kassteele J, Rust L, de Melker H. Determinants for HPV vaccine uptake in
the Netherlands: A multilevel study. Vaccine. 2010;28(9):2070-2075. doi:10.1016/j.vaccine.2009.12.042.

Rose SB, Lawton BA, Lanumata T, Hibma M, Baker MG. HPV/cervical cancer vaccination: Parental
preferences on age, place and information needs. J Prim Health Care. 2010;2(3):190-198.

Rosenthal SL, Rupp R, Zimet GD, et al. Uptake of HPV Vaccine: Demographics, Sexual History and
Values, Parenting Style, and Vaccine Attitudes. J Adolesc Heal. 2008;43(3):239-245.
doi:10.1016/j.jadohealth.2008.06.009.

Rosenthal SL, Weiss TW, Zimet GD, Ma L, Good MB, Vichnin MD. Predictors of HPV vaccine uptake
among women aged 19-26: Importance of a physician’s recommendation. Vaccine. 2011;29(5):890-895.
doi:10.1016/j.vaccine.2009.12.063.

72



210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

Kessels
(2012)

Holman
(2014)

Galbraith
(2016)

Gallagher
(2016)

Galbraith
(2016)
Holman
(2014)
Galbraith
(2016)

Holman
(2014)

Galbraith
(2016)

Fisher
(2013)
Gallagher
(2016)
Holman
(2014)
Small
(2014)
Bartlett
(2011)

Radisic
(2017)

Gallagher
(2016)

Fisher
(2013)
Galbraith
(2016)
Gallagher
(2016)
Walling
(2016)
Small
(2014)
Fisher
(2013)
Gallagher
(2016)

Rouzier R, Giordanella JP. Coverage and compliance of human papillomavirus vaccines in Paris:
Demonstration of low compliance with non-school-based approaches. J Adolesc Heal. 2010;47(3):237-
241. doi:10.1016/j.jadohealth.2010.04.006.

Rubin RF, Kuttab H-M, Rihani RS, Reutzel TJ. Patient Adherence to Three Dose Completion of the
Quadrivalent Human Papillomavirus (HPV) Vaccine in a Private Practice. J Community Health.
2012;37(6):1145-1150. doi:10.1007/s10900-012-9581-9.

Sadigh G, Dempsey AF, Ruffin M 4th, Resnicow K, Carlos RC. National patterns in human
papillomavirus vaccination: an analysis of the National Survey of Family Growth. Hum Vaccin
Immunother. 2012;8(2):234-242. doi:10.4161/hv.18456.

Sakou I-1, Tsitsika AK, Papaevangelou V, Tzavela EC, Greydanus DE, Tsolia MN. Vaccination coverage
among adolescents and risk factors associated with incomplete immunization. Eur J Pediatr.
2011;170(11):1419-1426. doi:10.1007/s00431-011-1456-z.

Sanders Thompson VL, Arnold LD, Notaro SR. African American parents’ HPV vaccination intent and
concerns. J Health Care Poor Underserved. 2012;23(1):290-301. doi:10.1353/hpu.2012.0007.

Sanderson M, Coker AL, Eggleston KS, Fernandez ME, Arrastia CD, Fadden MK. HPV vaccine
acceptance among Latina mothers by HPV status. J Womens Health (Larchmt). 2009;18(11):1793-1799.
doi:10.1089/jwh.2008.1266.

Saraiya M, Rosser JI, Cooper CP. Cancers That U.S. Physicians Believe the HPV Vaccine Prevents:
Findings from a Physician Survey, 2009. J Women’s Heal. 2012;21(2):111-117.
doi:10.1089/jwh.2011.3313.

Savas LS, Fernandez ME, Jobe D, Carmack CC. Human papillomavirus vaccine: 2-1-1 helplines and
minority parent decision-making. Am J Prev Med. 2012;43(6 SUPPL.5).
doi:10.1016/j.amepre.2012.09.003.

Schluterman NH, Terplan M, Lydecker AD, Tracy JK. Human papillomavirus (HPV) vaccine uptake and
completion at an urban hospital. Vaccine. 2011;29(21):3767-3772. doi:10.1016/j.vaccine.2011.03.032.

Schnatz PF, Humphrey K, O’sullivan DM. Assessment of the perceptions and administration of the
human papillomavirus vaccine. J Low Genit Tract Dis. 2010;14(2):103-107.
d0i:10.1097/LGT.0b013e3181h240ca.

Schuler CL, Coyne-Beasley T. Has Their Son Been Vaccinated? Beliefs About Other Parents Matter for
Human Papillomavirus Vaccine. Am J Mens Health. 2016;10(4):318-324.
doi:10.1177/1557988314567324.

Seid M, Simmes DR, Linton LS, Leah CE, Edwards CC, Peddecord KM. Correlates of vaccination for
hepatitis B among adolescents - Results front a parent survey. Arch Pediatr Adolesc Med.
2001;155(8):921-926. doi:p0oa00393 [pii].

Shelton RC, Snavely AC, de Jesus M, Othus MD, Allen JD. HPV Vaccine Decision-Making and
Acceptance: Does Religion Play a Role? J Relig Health. 2013;52(4):1120-1130. d0i:10.1007/s10943-
011-9553-X.

Sinka K, Kavanagh K, Gordon R, et al. Achieving high and equitable coverage of adolescent HPV
vaccine in Scotland. J Epidemiol Community Health. 2014;68(1):57-63. doi:10.1136/jech-2013-202620.

Small SL, Patel DA. Impact of HPV vaccine availability on uptake. J Nurse Pract. 2012;8(1):61-66.
doi:10.1016/j.nurpra.2011.06.005.

Smith LM, Brassard P, Kwong JC, Deeks SL, Ellis AK, Lévesque LE. Factors associated with initiation
and completion of the quadrivalent human papillomavirus vaccine series in an ontario cohort of grade 8
girls. BMC Public Health. 2011;11(1):645. doi:10.1186/1471-2458-11-645.

73



226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

Kessels
(2012)

Galbraith
(2016)

Holman
(2014)
Kessels
(2012)
Niccolai
(2015)
Walling
(2016)
Niccolai
(2015)
Walling
(2016)
Walling
(2016)

Niccolai
(2015)
Walling
(2016)
Niccolai
(2015)
Walling
(2016)
Fisher
(2013)
Gallagher
(2016)
Holman
(2014)
Radisic
(2017)

Fisher
(2013)

Galbraith
(2016)

Galbraith
(2016)
Holman
(2014)
Galbraith
(2016)
Holman
(2014)
Fisher
(2013)
Holman
(2014)
Radisic
(2017)

Staras SAS, Vadaparampil ST, Haderxhanaj LT, Shenkman EA. Disparities in human papillomavirus
vaccine series initiation among adolescent girls enrolled in florida medicaid programs, 2006-2008. J
Adolesc Heal. 2010;47(4):381-388. doi:10.1016/j.jadohealth.2010.07.028.

Stevens CF, Caughy MO, Lee SC, Bishop WP, Tiro JA. Does language moderate the influence of
information scanning and seeking on HPV knowledge and vaccine awareness and initiation among
Hispanics? Ethn Dis. 2013;23(1):95-102.

Stokley S, Cohn A, Dorell C, et al. Adolescent vaccination-coverage levels in the United States: 2006-
2009. Pediatrics. 2011;128(6):1078-1086. doi:10.1542/peds.2011-1048.

Stretch R, Roberts SA, McCann R, et al. Parental attitudes and information needs in an adolescent HPV
vaccination programme. Br J Cancer. 2008;99(11):1908-1911. doi:10.1038/sj.bjc.6604766.

Stubbs BW, Panozzo CA, Moss JL, Reiter PL, Whitesell DH, Brewer NT. Evaluation of an intervention
providing HPV vaccine in schools. Am J Health Behav. 2014;38(1):92-102. doi:10.5993/AJHB.38.1.10.

Suh CA, Saville A, Daley MF, et al. Effectiveness and net cost of reminder/recall for adolescent
immunizations. Pediatrics. 2012;129(6):e1437-45. doi:10.1542/peds.2011-1714.

Suryadevara M, Bonville CA, Ferraioli F, Domachowske JB. Community-centered education improves
vaccination rates in children from low-income households. Pediatrics. 2013;132(2):319-325.
doi:10.1542/peds.2012-3927.

Szilagyi PG, Albertin C, Humiston SG, et al. A Randomized Trial of the Effect of Centralized
Reminder/Recall on Immunizations and Preventive Care Visits for Adolescents HHS Public Access.
Acad Pediatr. 2013;13(3):204-213. doi:10.1016/j.acap.2013.01.002.

Szilagyi PG, Humiston SG, Gallivan S, Albertin C, Sandler M, Blumkin A. Effectiveness of a Citywide
Patient Immunization Navigator Program on Improving Adolescent Immunizations and Preventive Care
Visit Rates. Arch Pediatr Adolesc Med. 2011;165(6). doi:10.1001/archpediatrics.2011.73.

Tan W, Viera AJ, Rowe-West B, Grimshaw A, Quinn B, Walter EB. The HPV vaccine: Are dosing
recommendations being followed? Vaccine. 2011;29(14):2548-2554. doi:10.1016/j.vaccine.2011.01.066.

Taylor JL, Zimet GD, Donahue KL, Alexander AB, Shew ML, Stupiansky NW. Vaccinating Sons
against HPV: Results from a U.S. National Survey of Parents. PLoS One. 2014;9(12):e115154.
doi:10.1371/journal.pone.0115154.

Taylor LD, Hariri S, Sternberg M, Dunne EF, Markowitz LE. Human papillomavirus vaccine coverage in
the United States, National Health and Nutrition Examination Survey, 2007-2008. Prev Med (Baltim).
2010;52(5):398-400. doi:DOI: 10.1016/j.ypmed.2010.11.006.

Thomas TL, Strickland O, Diclemente R, Higgins M. An opportunity for cancer prevention during
preadolescence and adolescence: Stopping human papillomavirus (HPV)-related cancer through HPV
vaccination. J Adolesc Heal. 2013;52(5 SUPPL). doi:10.1016/j.jadohealth.2012.08.011.

Thomas TL, Strickland OL, DiClemente R, Higgins M, Haber M. Rural African American parents’
knowledge and decisions about human papillomavirus vaccination. J Nurs Scholarsh. 2012;44(4):358-
367. doi:10.1111/j.1547-5069.2012.01479.x.

Thompson VLS, Arnold LD, Notaro SR. African American parents’ attitudes toward HPV vaccination.
Ethn Dis. 2011;21(3):335-341.
http://Aww.pubmedcentral.nih.gov/articlerender.fcgi?artid=3498955&tool=pmcentrez&rendertype=abstr
act.

Tiro JA, Pruitt SL, Bruce CM, et al. Multilevel correlates for human papillomavirus vaccination of
adolescent girls attending safety net clinics. Vaccine. 2012;30(13):2368-2375.
doi:10.1016/j.vaccine.2011.11.031.

Tisi G, Salinaro F, Apostoli P, et al. HPV vaccination acceptability in young boys. Ann Ist Super Sanita.
2013;49(3):286-291. doi:10.4415/ANN_13 03_09.

74



243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

Trim
(2012)

Trim
(2012)

Holman
(2014)

Galbraith
(2016)

Gallagher
(2016)

Walling
(2016)

Gallagher
(2016)

Walling
(2016)

Galbraith
(2016)
Walling
(2016)

Galbraith
(2016)

Walling
(2016)

Gallagher
(2016)
Holman
(2014)
Kessels
(2012)
Walling
(2016)

Holman
(2014)

Walling
(2016)

Galbraith
(2016)

Trim
(2012)

Toffolon-Weiss M, Hagan K, Leston J, Peterson L, Provost E, Hennessy T. Alaska Native parental
attitudes on cervical cancer, HPV and the HPV vaccine. Int J Circumpolar Health. 2008;67:363-373.
doi:10.3402/ijch.v67i4.18347.

Tozzi AE, Rava L, Stat D, Pandolfi E, Marino MG, Ugazio AG. Attitudes towards HPV immunization of
Italian mothers of adolescent girls and potential role of health professionals in the immunization
program. Vaccine. 2009;27(19):2625-2629. doi:10.1016/j.vaccine.2009.02.050.

Tsui J, Gee GC, Rodriguez HP, et al. Exploring the role of neighborhood socio-demographic factors on
HPV vaccine initiation among low-income, ethnic minority girls. J Immigr Minor Heal. 2013;15(4):732-
740. doi:10.1007/s10903-012-9736-x.

Tsui J, Singhal R, Rodriguez HP, Gee GC, Glenn BA, Bastani R. Proximity to safety-net clinics and
HPV vaccine uptake among low-income, ethnic minority girls. Vaccine. 2013;31(16):2028-2034.
doi:10.1016/j.vaccine.2013.02.046.

Tung CS, Middleman AB. An evaluation of school-level factors used in a successful school-based
hepatitis B immunization initiative. J Adolesc Heal. 2005;37(1):61-68.
doi:10.1016/j.jadohealth.2004.07.019.

Vanderpool RC, Casey BR, Croshy RA. HPV-related risk perceptions and HPV vaccine uptake among a
sample of young rural women. J Community Health. 2011;36(6):903-909. doi:10.1007/s10900-010-9345-
3.

Verdenius |, Harper DM, Harris GD, et al. Predictors of Three Dose On-Time Compliance with HPV4
Vaccination in a Disadvantaged, Underserved, Safety Net Population in the US Midwest. PLoS One.
2013;8(8):e71295. doi:10.1371/journal.pone.0071295.

Wadhera P, JL E, Stein E, Al. E. Human papillomavirus knowledge, vaccine acceptance, and vaccine
series completion among female entertainment and sex workers in Phnom Penh, Cambodia: The Young
Women’s Health Study. Int J STD AIDS. 2015;26(12):893-902.

Warner EL, Lai D, Carbajal-Salisbury S, et al. Latino Parents’ Perceptions of the HPV Vaccine for Sons
and Daughters. J Community Health. 2015;40(3):387-394. doi:10.1007/s10900-014-9949-0.
Watson-Jones D, Baisley K, Ponsiano R, et al. Human papillomavirus vaccination in tanzanian
schoolgirls: Cluster-randomized trial comparing 2 vaccine-delivery strategies. J Infect Dis.
2012;206(5):678-686. doi:10.1093/infdis/jis407.

Watts L a., Joseph N, Wallace M, et al. HPV vaccine: A comparison of attitudes and behavioral
perspectives between Latino and non-Latino women. Gynecol Oncol. 2009;112(3):577-582.
doi:10.1016/j.ygyno.2008.12.010.

Wegwarth O, Kurzenhéuser-Carstens S, Gigerenzer G. Overcoming the knowledge-behavior gap: The
effect of evidence-based HPV vaccination leaflets on understanding, intention, and actual vaccination
decision. Vaccine. 2014;32(12):1388-1393. doi:10.1016/j.vaccine.2013.12.038.

Widdice LE, Bernstein DI, Leonard AC, Marsolo K a, Kahn J a. Adherence to the HPV vaccine dosing
intervals and factors associated with completion of 3 doses. Pediatrics. 2011;127(1):77-84.
d0i:10.1542/peds.2010-0812.

Widgren K, Simonsen J, Valentiner-Branth P, Mglbak K. Uptake of the human papillomavirus-
vaccination within the free-of-charge childhood vaccination programme in Denmark. Vaccine.
2011;29(52):9663-9667. doi:10.1016/j.vaccine.2011.10.021.

Wilson R, Brown DR, Boothe MAS, Harris CES. Knowledge and acceptability of the HPV vaccine
among ethnically diverse black women. J Immigr Minor Heal. 2013;15(4):747-757. doi:10.1007/s10903-
012-9749-5.

Wilson SE, Harris T, Sethi P, Fediurek J, Macdonald L, Deeks SL. Coverage from Ontario, Canada’s
school-based HPV vaccine program: The first three years. Vaccine. 2013;31(5):757-762.
doi:10.1016/j.vaccine.2012.11.090.

Wisk LE, Allchin A, Witt WP. Disparities in human papillomavirus vaccine awareness among U.S.
parents of preadolescents and adolescents. Sex Transm Dis. 2014;41(2):117-122.
doi:10.1097/0lg.0000000000000086.

Woodhall SC, Lehtinen M, Verho T, Huhtala H, Hokkanen M, Kosunen E. Anticipated Acceptance of
HPV Vaccination at the Baseline of Implementation: A Survey of Parental and Adolescent Knowledge
and Attitudes in Finland. J Adolesc Heal. 2007;40(5):466-469. doi:10.1016/j.jadohealth.2007.01.005.

75



261 Galbraith  Wu JP, Porch E, McWeeney M, Ohman-Strickland P, Levine JP. Knowledge and Concerns Related to
(2016) the Human Papillomavirus Vaccine Among Underserved Latina Women. J Low Genit Tract Dis.
2010;14(3):155-161. doi:10.1097/LGT.0b013e3181d4e747.
262 Bartlett Yeganeh N, Curtis D, Kuo A. Factors influencing HPV vaccination status in a Latino population; and
(2011) parental attitudes towards vaccine mandates. Vaccine. 2010;28(25):4186-4191.
Fisher doi:10.1016/j.vaccine.2010.04.010.
(2013)
Galbraith
(2016)
Kessels
(2012)
Trim
(2012
263 Holman Ylitalo KR, Lee H, Mehta NK. Health care provider recommendation, human papillomavirus
(2014) vaccination, and Race/Ethnicity in the US national immunization survey. Am J Public Health.
2013;103(1):164-169. doi:10.2105/AJPH.2011.300600.
264 Bartlett Ziarnowski KL, Brewer NT, Weber B. Present choices, future outcomes: Anticipated regret and HPV
(2011) vaccination. Prev Med (Baltim). 2009;48(5):411-414. doi:10.1016/j.ypmed.2008.10.006.
Trim
(2012)
265 Small Zimet GD, Weiss TW, Rosenthal SL, Good MB, Vichnin MD. Reasons for non-vaccination against HPV
(2014) and future vaccination intentions among 19-26 year-old women. BMC Womens Health. 2010;10(1):27.
d0i:10.1186/1472-6874-10-27.

76



JOURNAL ARTICLE 2
Parental psychosocial predictors of HPV vaccine initiation among low income,
underinsured Hispanic girls ages 11-17 years
Target Journal: The Journal of Adolescent Health
Abstract

Background. Hispanic women experience a disproportionate burden of cervical cancer
morbidity and mortality compared to other race/ethnicities. Increasing HPV vaccination among
Hispanic adolescents can help alleviate disparities. Guided by the Integrated Behavioral Model,
this study aimed to identify psychosocial predictors among parents associated with HPV vaccine
initiation among low-income, underinsured Hispanic adolescent females ages 11-17 years in
Texas. We also sought to identify correlates of parental intentions to obtain the vaccine for their
daughters.

Methods. We conducted baseline surveys with parents recruited in clinic waiting rooms
and obtained electronic medical records 6 months following baseline to assess vaccination status.
We conducted mixed effects logistic regression to identify correlates of vaccination intention and
predictors of HPV vaccination initiation.

Results. Our sample consisted mostly of mothers with less than a high school education
born outside of the US with a household income over $15,000 per year. Most daughters had
public or private insurance. Correlates positively associated with HPV vaccination intention
included subjective norms related to daughter’s doctor (AOR=1.04; 95% CI 1.00-1.07), beliefs
about HPV vaccine safety (AOR=1.38; 95% CI 1.07-1.79), and self-efficacy (AOR=2.44; 95%

Cl1 1.55-3.84); higher concerns about side effects was negatively associated with vaccination
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(AOR=0.73; 95% CI 0.60-0.89). Intention predicted HPV vaccination (AOR=2.42; 95% CIl 1.11-
5.25) while concerns about sexual disinhibition decreased the odds of vaccination (AOR=0.66;
95% C10.47-0.92). .

Discussion. Our study indicates that various constructs of the IBM measured among
parents are associated with HPV vaccination intention and that parental intention and concerns
about sexual disinhibition are significant predictors of HPV vaccine initiation among Hispanic
girls. Further research is needed to explore the role of intention as a potential mediator between

psychosocial variables and vaccination status.

Implications and Contributions

Our study identifies important parental beliefs and attitudes that influence HPV
vaccination among Hispanic adolescent females. Our findings with Hispanic parents, primarily
mothers, indicate concerns about sexual disinhibition and intentions to vaccinate are significantly
associated with HPV vaccine initiation among their adolescent daughters. These findings can
inform the development of interventions for Hispanic parents to increase HPV vaccination of

their children.

Background

The human papillomavirus (HPV) is the most common sexually transmitted infection
among sexually active individuals.! Persistent infection with high-risk oncogenic types of the
virus can lead to cervical, anal, vulvar, vaginal, and oropharyngeal cancers.? Cervical cancer is
the most commonly diagnosed HPV-related cancer in women in the United States with a rate of

7.4 cases per 100,000 females, and almost all cervical cancers are attributable to HPV.3
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Disparities exist in HPV infection prevalence, cervical cancer screening, and cervical
cancer morbidity and mortality rates. High-risk types of HPV are more prevalent among women
with less than a high school education (38%) compared to those with a high school diploma or
more (33% and 27% respectively) and among women living below poverty (40%) compared to
those at or above the poverty line (27%).* High-risk types are also most prevalent among non-
Hispanic black women (40%), followed by Mexican American (31%), as compared to other
race/ethnicities (28%), and non-Hispanic white women (27%).* Hispanic women are
significantly less likely than non-Hispanic women to obtain cervical cancer screening,® and
Hispanic women experience a significantly disproportionate rate of cervical cancer (9.7 per
100,000) compared to non-Hispanic women (7.1 per 100,000).2 Cervical cancer mortality rates
for Hispanic women are second only to rates for Black women and are higher compared to
White, Asian/Pacific Islander, and American Indian/Alaska Native women.®

Disparities in screening highlight the importance of preventing initial HPV infection.
HPV vaccines, available for 9 to 26 year olds, protect against certain virus types that can lead to
HPV-related cancers including cervical cancer. There are three available HPV vaccines, all with
multi-dose vaccination schedules. The CDC Advisory Committee on Immunization Practices
(ACIP) recommends vaccine series be administered to adolescents ages 11-12 years alongside
other routine adolescent vaccines.’” Healthy People 2020 sets the goal that 80% of adolescents
ages 13-15 years complete the HPV vaccine series,® but national vaccination coverage falls
below this goal. In 2014, 60% of females ages 13-17 years initiated the HPV vaccine series and

only 40% completed the series.®
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Identifying predictors of vaccination can inform interventions for priority groups. Studies
have examined parental HPV vaccine knowledge,** parental beliefs and attitudes towards the
vaccine, > barriers to vaccination,?*2 intentions to vaccinate,'? and vaccine series initiation
and completion®?42> among Hispanic and low income populations. While Hispanic mothers are
more accepting of HPV vaccination compared to other race/ethnicities, specific beliefs, attitudes,
and barriers can negatively influence the decision to vaccinate their daughters.?® These include
attitudes about sexual activity, vaccine safety, vaccine efficacy, and perceived severity and
susceptibility.?® These psychosocial predictors of vaccination have often been identified through
cross sectional®2%-2% or qualitative studies.’®*>1"1° |_ongitudinal studies to identify psychosocial
predictors of vaccination among Hispanics are rare and needed since measuring both
psychosocial predictors and vaccination status simultaneously obscures the direction of the
relationship.?® This study aimed to identify longitudinal parental psychosocial predictors of HPV
vaccination among low-income, underinsured Hispanic girls ages 11-17 years. Based on the
Integrated Behavioral Model, we also sought to identify correlates of parental intentions to
obtain the HPV vaccine for their daughters.

Methods

This study uses data from Por Nuestras Hijas (PNH) (For Our Daughters), a group
randomized control trial that tested the effectiveness of two parent education interventions to
increase HPV vaccination among Hispanic adolescents in Houston, TX. The University of Texas
Health Science Center at Houston and the Harris Health System Institutional Review Boards

approved this research.
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Setting and participants

Data collection occurred between November 2012 and January 2015. Twenty-nine
community clinics were recruited into the study, and participants were recruited from within the
twenty-nine clinics. Eligible clinics served predominantly Hispanic patients and participated in
the Vaccines for Children (VFC) Program. VFC offers vaccines at no cost for patients who are
otherwise unable to pay.?’ Participant eligibility criteria included: 1) parents or guardians of a
daughter aged 11-17 years, 2) report daughter had not initiated the HPV vaccine series, and 3)
self-identify as Hispanic or Latina/o. If a participant had more than one daughter that met
eligibility criteria, we restricted questions to the daughter with the most recent birthday. Most
participants were parents of the adolescent, although some were guardians or grandparents. For
purposes of this study, we refer to all as parents.

Trained, bilingual data collectors recruited parents in clinic waiting rooms, assessed
eligibility, and obtained informed consent. Informed consent included consent to access
daughters’ medical records to assess HPV vaccination status, including information on vaccine
doses and dates. Once parents consented, data collectors administered a computer-assisted in-
person baseline survey which captured parent and daughter sociodemographics and measured
psychosocial variables corresponding to constructs of the Integrated Behavioral Model. Parents
received a $20 gift card for completing the baseline survey.

Theoretical framework

The Integrated Behavioral Model (IBM), an extension of the Theory of Reasoned Action

and the Theory of Planned Behavior,?® provided the theoretical framework for this study (see

Supplemental Materials). The IBM and empirical literature influenced the selection of variables
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assessed in this study. The IBM describes various constructs influencing health behavior and
may be helpful in better understanding factors influencing parental decisions to vaccinate their
children. According to the IBM, attitudes, perceived norms, and personal agency predict
intention which in turn predicts behavior.

Variables and Data Sources

Primary outcome variable. Vaccination status was measured as a dichotomous variable.
We measured HPV vaccination status indicating if a daughter had or had not received at least
one dose of HPV vaccine at 6 months after baseline. For participants recruited in HHS clinics,
we obtained HPV vaccination verification by directly accessing daughters’ medical records in
Epic, the electronic medical records software utilized by HHS. For participants recruited in
community clinics, we submitted written requests asking for documentation of a daughter’s HPV
vaccination status. We obtained the series dose and date of vaccination for daughters, or we
documented if the daughter had not initiated vaccination. We obtained information from parents
about alternative clinics their daughters attended for cases where clinics reported that daughters
were not patients or if no records were found in Epic.

Secondary outcome variable. Parental intention was measured at baseline using a 5
point-Likert scale. We dichotomized the scale with “no thought of getting her the vaccine,”
“think I need to consider getting her the vaccine,” and “think I should get her the vaccine, but I
am not quite ready” categorized as no intention to obtain the vaccine. We categorized “think I
will probably get her the vaccine” and “I am committed to getting her the vaccine” as intention

to obtain the vaccine for daughter.
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Psychosocial variables. Psychosocial variables from the IBM included: HPV awareness
and knowledge; HPV vaccine awareness; behavioral beliefs including concerns related to sexual
disinhibition (the belief that HPV vaccination may lead to risky sexual behavior);?® normative
beliefs including perceived social norms, subjective norms related to family, and subjective
norms related to daughter’s doctor; and self-efficacy to obtain the vaccine for daughter.
Additional variables measured included parental perceived susceptibility of daughter to HPV;
perceived severity of HPV; beliefs about HPV vaccine safety; and concerns about vaccine side
effects and cost. Intention, an IBM construct, was included as a psychosocial variable in all
analyses with vaccination status as the outcome.

HPV knowledge was measured through a series of three true/false questions with
responses added together to give an overall knowledge score (range 0-3). The self-efficacy scale
consisted of six items (0=0.63), and a parent’s self-efficacy score was the mean of the six items.
Each subjective norms scale consisted of two questions measuring beliefs about whether doctors
or family members wanted them to vaccinate and motivation to comply. Responses were
multiplied to give an overall subjective norms scale (range 0-25). All other variables consisted of
one item each measured on a five-point Likert scale. For example, sexual disinhibition was
measured by parental agreement with the statement “If my daughter gets the HPV vaccine, she
may think it is okay to have sex.” The five-point Likert scale ranged from strongly disagree to
strongly agree (see Supplementary Materials for all survey items).

Covariates. We selected covariates based on bivariate analyses and literature supporting
the relationship of each of these with HPV initiation. These included: daughter’s age, daughter’s

health insurance status, mother’s age, and household income.?*3%3! Because data were obtained
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from a group randomized control trial, we dummy coded study arm to include as a confounding
variable in the multivariable models.
Data analysis

We computed descriptive statistics for daughter and participant demographic variables
and calculated Pearson correlations between predictors to assess associations. For both
outcomes, we used mixed-effects logistic regression to account for participant clustering within
clinics when computing unadjusted and adjusted odds ratios. Variables significant at the p<0.10
level in bivariate analyses were included in multivariable analyses. We controlled for covariates
and study arm in multivariable models. Alpha for multivariable analyses was p<0.05. All
analyses were run using Stata v.14.3
Results

We obtained vaccination status via electronic medical records for 765 daughters of
participants (Table 1). Mean age for daughters was 13 years, and most (82%) had some form of
public or private insurance. Mean parent age was 39 years, and more than half (59%) reported a
household income over $15,000 per year. Most parents were female (98%), reported having less
than a 12" grade education (70%), and were born outside of the United States (89%). Most
parents (79.4%) had other daughters who were unvaccinated at follow up.

Most predictors were positively correlated with each other (Table 2). Subjective norms
related to family, and subjective norms related to the doctor were the most highly correlated

variables at r = 0.39.
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Correlates of parental intention to vaccinate

Unadjusted analysis. In unadjusted analyses, correlates positively associated with
parental intention to vaccinate included subjective norms related to family (OR=1.03; 95% CI
1.02-1.05), subjective norms related to daughter’s doctor (OR=1.06; 95% CI 1.04-1.08), beliefs
about HPV vaccine safety (OR=1.56; 95% CI 1.34-1.82), and self-efficacy (OR=3.07; 95% ClI
2.28-4.13) (Table 3). Parents with higher subjective norms related to family and daughters’
doctors, beliefs about the vaccine’s safety, and self-efficacy to obtain the vaccine for their
daughters had higher odds of intending to vaccinate their daughters. Correlates negatively
associated with intention included concerns about sexual disinhibition (OR=0.88; 95% CI 0.78-
0.99), concerns about side effects (OR=0.77; 95% CI 0.69-0.86), and concerns about cost
(OR=0.86; 95% CI 0.78-0.95).

Adjusted analysis. In multivariable analyses, variables positively associated with
intention to obtain the vaccine included subjective norms related to daughter’s doctor
(AOR=1.04; 95% CI 1.00-1.07), beliefs about HPV vaccine safety (AOR=1.38; 95% CI 1.07-
1.79), and self-efficacy (AOR=2.44; 95% CI 1.55-3.84). Greater concern about side effects
(AOR=0.73; 95% CI 0.60-0.89) was negatively associated with HPV vaccination intention.
Predictors of HPV vaccination within six months

Unadjusted analyses. In unadjusted analyses, subjective norms related to family
(OR=1.03; 95% CI 1.01-1.05) and subjective norms related to daughter’s doctor (OR=1.03; 95%
C1 1.00-1.06) were positively associated with HPV vaccine series initiation within 6 months
(Table 4). Parents with higher subjective norms related to both their families and to their

daughters’ doctors had slightly higher odds of having a vaccinated daughter at 6 months

85



compared to parents with lower subjective norms. Beliefs about HPV vaccine safety were also
positively associated with series initiation (OR=1.22; 95% CI 1.01-1.48). Parents with higher
beliefs that the HPV vaccine is safe had 22% higher odds of having a vaccinated daughter at 6
months compared to those with lower beliefs in the vaccine’s safety. Self-efficacy to obtain HPV
vaccine for daughter was also positively associated with series initiation (OR=1.91; 95% ClI
1.33-2.76). Parents with higher self-efficacy to obtain the vaccine had nearly twice the odds of
having a vaccinated daughter at 6 months compared to those with lower self-efficacy. Finally,
intention to obtain the HPV vaccine for daughter (OR=2.01; 95% CI 1.38-2.92) was positively
associated with HPV series initiation. Parents who expressed the intention to obtain the HPV
vaccine for their daughters had two times the odds of having a daughter vaccinated within 6
months compared to parents that did not express that intention.

Two variables were negatively associated with HPV vaccine series initiation. Low
perceived susceptibility that daughter would have an HPV infection was negatively associated
with HPV vaccine initiation within 6 months (OR=0.60; 95% CI 0.4-0.95). Parents who
perceived their daughter to be less susceptible to HPV had lower odds of having a vaccinated
daughter at 6 months compared to those who thought their daughter had about the same chance
or higher change of HPV infection as other girls. Second, parents more concerned about the
vaccine’s side effects had lower odds of having a vaccinated daughter at 6 months than those
who were less concerned about side effects (OR=0.86; 95% CI 0.76-0.97).

Adjusted analyses. After adjusting for covariates, parental concern about sexual
disinhibition (AOR=0.66; 95% CI 0.47-0.92) and intention (AOR=2.42; 95% CI 1.11-5.25) were

significant predictors of vaccination. Parents who intended to vaccinate had nearly two and a half
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times higher odds of having a vaccinated daughter at 6 months compared to those who did not
intend to vaccinate their daughters at baseline.
Discussion

Guided by the Integrated Behavioral Model, we aimed to identify parental predictors of
HPV vaccine initiation of low income, underinsured Hispanic girls ages 11-17 years. We also
identified correlates of parental intentions to obtain the HPV vaccine for their daughters. Our
study found that parental subjective norms related to daughter’s doctor, beliefs in vaccine safety,
and self-efficacy are correlated with intention, and intention predicts HPV vaccine series
initiation. Greater concerns about sexual disinhibition were negatively associated with initiation.
The relationship between parental intention to vaccinate and HPV vaccine series initiation is in
line with theory and previous studies focused on vaccination of adolescent girls. As suggested by
the IBM, parental intention predicted HPV vaccine initiation, and previous studies have found
intention correlated with HPV vaccine initiation for adolecsent girls.3%-3334

Aside from intention, no other variables that significantly predicted series initiation in
unadjusted analyses were associated with the outcome in adjusted models. This is despite
evidence that attitudes and normative beliefs were predictive of vaccination status in previous
longitudinal studies.3*3% Overlapping variance between the predictors and intention may explain
these findings. Subjective norms related to family, subjective norms related to doctor, beliefs
about HPV vaccine safety, concerns about side effects, and self-efficacy to obtain the vaccine
were significantly correlated with intention as expected based on the IBM. Pearson’s r ranged
from 0.16 to 0.30. Overlapping variances could have obscured variable relationships with the

outcome, and intention may have overshadowed other predictors in adjusted analysis.
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These variables remain important as potential intervention targets. Adjusted analysis to identify
correlates of intention showed the significant associations between intention and subjective
norms related to daughter’s doctor, beliefs about safety, concerns about side effects and self-
efficacy. This anlaysis highlights the importance of these variables in interventions aimed at
increasing HPV vaccination as they are associated with higher intentions which predicts series
initiation. Additional intervention targets include variables which were predictive of series
initiation in unadjusted analyses but were nonsignificant in adjusted analysis due to overlapping
variance with intention.

This study also found that parents expressing concerns about sexual disinhibition had
lower odds of having a vaccinated daughter at 6 months. Findings related to beliefs about the
vaccine leading to sexual disinhibition are mixed in previous research. Hispanic parents have
previously expressed concerns that obtaining the vaccine for their daughter could lead their
daughters to think it is okay to have premarital sex or to initiate sex early.”?® A previous study
examining HPV vaccine uptake among Hispanic adolescent girls found parental concerns about
sexual disinhibition to be the only psychosocial factor associated with uptake.?’ However,
parents also see the vaccine as an opportunity to protect daughters who may be sexually active.*
Research indicates there is no link between HPV vaccination, early sexual debut, or risky sexual
behaviors.3"8 Because this is a concern for Hispanic parents, interventions targeting Hispanic
parents should address sexual disinhibiton concerns and highlight research indicating there is no
link between vaccination and sexul debut or risky behaviors.

Based on our findings, interventions to increase series initiation among Hispanic

adolescent females should tailor content based on Hispanic parents’ beliefs about sexual
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disinhibition to address these concerns and to provide accurate information. Interveneing on
these concerns can help move the conversation about the HPV vaccine from one relating the
vaccine to sex to a conversation that reiterates the vaccine is a safe and effective cancer
prevention strategy.
Strengths and Limitations

Study strengths include our longitudinal study design and large sample size (N=765).
While obtaining vaccination statuses via EMR posed some limitations as noted below, our
outcome measure is also a strength. Relying on EMR vaccination status provided accurate
initiation data while methods such as parent reporting can lead to underestimation, particularly
for girls who are nonwhite race/ethnicity, have a lower household income, have a mother with a
low level of education, and have public insurance.3%4°

This study has some limitations. parents gave the name of clinics their daughters attended
for care, and we obtained HPV vaccination status via EMR records at the reported clinics. If a
clinic informed us that there was no record of the patient, we attempted to obtain alternate clinic
informaiton from parents. We were able to obtain clinic records for most but not all daughters.
This limits generalizability since we included only participants whose daughter’s vaccination
status could be obtained from the EMR. Those who may not regularly access the same clinic or
who attend a number of clinics for care were less likely to be retained in the analytic sample.
Another limitation is that our data on vaccination status may not have captured those who were
vaccianted at alternative locations such as mobile clinics, community vaccination events, or

pharmacy clinics thus potentially underestimating vaccination. Finally, outcome measurement at
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6 months is a limitation. We did not capture participants who may have vaccinated after the 6
month cutoff, thus again potentally underestimating vaccination initiation.

All predictor variables, including intention, were measured simultanesously at baseline.
This limits our ability to assess intention as a mediator between these predictor variables and
vaccination status. Our study shows that several of the psychosocial constructs predicted
intention and that intention in turn predicted HPV vaccination. This provides some evidence
consistent with a mediation hypothesis, and our findings warrant further research using
logitudinal measures of intention prior to assessing vaccination and using other analytic methods
such as path analysis or bootstrapping.
Conclusion

Identifying correlates of intention and predictors of series initiation can inform future
intervention development to increase HPV vaccination among Hispanic adolescents. Overall,
intention and concerns about sexual disinhibition are significant predictors of HPV vaccine
initiation among low income, Hispanic girls ages 11-17 years. Additionally, variables associated
with parental intentions to vaccinate include subjective norms related to daughter’s doctor,
beliefs about the safety of the HPV vaccine, and self-efficacy. Interventions that focus on these
factors may increase intention and ultimately increase HPV vaccine series initiation in this
population. Additionally, interventions addressing concerns about sexual disibnhibtion are
needed. Interventions that increase HPV vaccination among this population can help reduce later

cervical cancer morbidity and mortality and reduce cancer-related health disparities.
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Table 2.1 Daughter and participant demographics (N=765)

. n (%) or
Variable u(SD)
Daughter characteristics

Age, U(SD) 13.18 (1.97)

Insurance status

Uninsured 136 (18.06)
Public, private, other insurance 617 (81.94)
Participant characteristics
Sex
Female 753 (98.43)
Male 12 (1.57)
Age, U(SD) 38.79 (6.65)
Education level
None — 11" grade 530 (69.83)
12" grade - > HS 229 (30.17)
Born in United States
Yes 81 (10.66)
No 679 (89.34)
Household income
No income - $14,999 212 (41.25)
$15,000 + 302 (58.75)
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Table 2.2 Correlation matrix of predictors

1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.

1. HPV 1.00

awareness
2. HPV 0.14%*  1.00

knowledge
3. Perceived -0.01 0.13%  1.00

susceptibility
4. Perceived 0.09% 0.11% -0.03 1.00

severity
5. HPV vaccine 0.48** (.02 -0.03 0.06 1.00

awareness
6. Perceived 0.06 0.16% (0.03 0.05 0.04 1.00

norms
7. Subjective 0.04 0.08 -0.03 0.02 0.02 0.31%%  1.00

norms (family)
8. Subjective -0.05 0.09 0.00 0.00 0.05 0.20%*%  039% 100

norms (doc)
9. Belief — -0.01 0.16%* -0.02 0.08*  0.02 0.14%* Q25%k 025%% 100

vaccine safety
10. Concern- 0.01 0.04 0.05 0.04 0.03 0.01 0.05 0.01 0.05 1.00

sexual

disinhibition
11. Concern — 0.01 -0.04 0.00 0.05 -0.04  0.05 -0.11%* 0. 15%F _020%* 0(.08% 1.00

side effects
12. Concern- -0.02 0.05 0.04 -0.01 -0.09*%  0.12%¢ (.06 0.00 -0.05 0.11%*  0.10** 1.00

cost
13. Self-efficacy 0.03 0.05 -0.11FF 0.11%F 0.06 0.16%*% 0.20% 026%*% 030%*% -0.01 -0.16+*  _0.19% 100
14. Attitude — 0.00 -0.02 -0.06 -0.03 -0.02  0.07 0.02 0.02 0.07 0.00 0.02 0.03 0.04 1.00
important
15. Attitude - -0.05 0.02 0.08% 0.01 -0.06  0.02 -0.04 -0.02 -0.14%*  0.04 0.22%F  011%% -0.12%% -0.12%% 1.00

afraid
16. Intention 0.04 0.07 -0.02 0.06 0.07 0.02 0.16%*  023%% (023% -0.08 -0.17#* 0 12%F Q30%% Q.03 -0.06 100

* p<0.05
£ p<) 01
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Table 2.3 Correlates of intention to vaccinate

Variable czmmﬁ_ﬂma 950 CI  p-value .E%M“E 950% CI  p-value
HPV awareness
Yes 1.16 0.86-1.57 0.32
No REF
HPV knowledge 122 0.95-1.55 0.11
Perception of daughter susceptibility to HPV
Higher or about the same chance as others REF
Less chance than others 0.93 0.69-1.25 0.62
Perceived severity of HPV 1.17 0.98-1.41 0.09
HPV vaccine awareness
Yes 131 0.98-1.76 0.07
No REF
Perceived norms 1.04 092-1.18 0.53
Subjective norms (family) 1.03 1.02-1.05 <0.001 1.02 0.99-1.05 0.18
Subjective norms (doctor) 1.06 1.04-1.08 <0.001 1.04 1.00-1.07 0.02
Belief - vaccine safety 1.56 1.34-1.82 =0.001 1.38 1.07-1.79 0.01
Concerns
Sexual disinhibition 0.88 0.78-0.99 0.04 1.01 0.82-1.24 0.92
Side effects 0.77 0.69-0.86 <0.001 0.73 0.60-0.89 0.002
Cost 0.86 0.78-0.95 0.002 0.87 0.73-1.03 0.10
Self-efficacy 3.07 2.28-4.13 <0.001 2.44 1.55-3.84 <0.001
General attitudes about vaccines
Important to receive all 1.119 0.76-1.86 0.45
Afraid of vaccines daughter receives 0.93 0.85-1.01 0.08

' Bold indicates variables to be included in multivariable analvsis with p<0.10

* Controlling for daughter age, daughter insurance status, parent age, household income, study arm: bold highlights variables significant at p<0.03
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Table 2.4 Psychosocial predictors by vaccination status and unadjusted psychosocial predictors

associated with HPV vaccine initiation!

Vaccinated Did not vaccinate
Variables (n=158) (n=607)
n(%) or n(%) or OR 95% CI p-value
mean(SD) mean(SD)
Psychosocial predictors
HPV awareness
Yes 94 (12.63) 374 (28.76) 0.83 0.57-1.21 0.33
No 62 (8.33) 214 (28.76) REF
HPV knowledge, p (SD)? 1.94 (0.77) 2.02 (0.75) 0.88 0.65-1.20 0.42
Perception of daughter
susceptibility to HPV
Higher or about the same chance 4 (0.58) 27 (3.91) REF
as others
Less chance than others 60 (8.70) 292 (43.32) 0.65 0.44-0.95 0.03
Perceived severity of HPV, p (SD) 4.75 (0.83) 4.70 (0.78) 1.10 0.86-1.40 0.45
HPV vaccine awareness
Yes 96 (12.75) 356 (47.28) 1.02 0.70-1.48 0.92
No 61 (8.10) 240 (31.87) REF
Perceived norms, [ (SD) 3.89 (1.17) 3.82 (1.22) 1.03 0.87-1.21 0.76
Subjective norms (family), u (SD)? 13.51 (9.77) 10.95 (9.40) 1.03 1.01-1.05 0.01
Subjective norms (doctor), p (SD)3 18.08 (8.24) 16.29 (8.15) 1.03 1.00-1.06 0.04
Belief - vaccine safety p (SD) 4.05 (1.02) 3.82 (1.08) 1.22 1.01-1.48 0.04
Concerns
Sexual disinhibition, p (SD) 1.51(1.12) 1.74 (1.29) 0.87 0.74-1.02 0.09
Side effects, u (SD) 3.85(1.52) 4.15 (1.34) 0.86 0.76-0.97 0.02
Cost, 1 (SD) 1.89 (1.45) 2.11(1.58) 0.92 0.81-1.04 0.16
Self-efficacy, 1 (SD) 4.53 (0.52) 4.33 (0.63) 1.91 1.33-2.76 0.001
General attitudes about vaccines
Important to receive all, 4.98 (0.24) 4.96 (0.35) 1.27 0.63-2.58 0.50
H (SD)
Afraid of vaccines daughter 2.00 (1.57) 2.24 (1.71) 0.91 0.82-1.02 0.12
receives, | (SD)
Intention
Yes 101 (13.41) 291 (38.65) 2.01 1.38-2.92 <0.001
No 55 (7.30) 306 (4.64) REF

! Daughter’s age, daughter’s insurance status, and mother’s age all significant at p<0.05, results not shown; bold indicates variable included in

multivariable analysis
2 Range 0-3
% Range 1-25
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Table 2.5 Psychosocial predictors of vaccination status?

Variable AOR 95% CI  p-value

Perceived daughter’s
susceptibility

More or about the same REF

chance as others

Less chance than others 0.98 0.50-1.90 0.95
Subjective norms — family 1.03 0.99-1.06 0.19
Subjective norms — doctor 1.00 0.96-1.05 0.90
Belief - vaccine safety 0.88 0.63-1.23 0.46
Concerns

Sexual disinhibition 0.66 0.47-0.92 0.01

Side effects 0.94 0.76-1.16 0.56
Self-efficacy 1.45 0.78-2.69 0.24
Intention

Yes 2.42 1.11-5.25 0.03

No REF

1 Controlling for daughter age, daughter insurance status, parent age, household income, and study arm;
bold highlights variables significant at p<0.05
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Baseline survey items

Variable Item(s)

Response Options

HPV awareness
Before today, had you ever heard of HPV?
HPV knowledge
HPV can cause cervical cancer.
HPV can be spread by sexual contact.
A woman can usually tell if she has HPV.
Perceived daughter susceptibility
Compared to other girls her age, what do you think the
chances are that your daughter will contract HPV?

Perceived HPV severity
Getting HPV could harm my daughter’s health in the
future.

HPV vaccine awareness
Before today, had you ever heard of the HPV vaccine,
HPV shot, or cervical cancer vaccine?

Belief about vaccine safety
The HPV shot is safe.

Concerns
If my daughter gets the HPV vaccine, she may think it is
okay to have sex.
I worry about the possible side effects of the HPV vaccine.
The cost of the HPV vaccine would prevent me from
getting it for my daughter.
Perceived norms
Other parents like me are considering getting their
daughters the HPV vaccine.
Subjective norms - Family
My family thinks | should get my daughter vaccinated
against HPV.
I want to do what my family members think | should do
about getting my daughter vaccinated against HPV.
Subjective norms - Doctor
My doctor thinks I should get my daughter vaccinated
against HPV.
I want to do what my doctor thinks | should do about
getting my daughter the HPV vaccine.
Self-efficacy (¢=0.63)
How sure are you that you can request the HPV vaccine
for your daughter even if the doctor does not bring it up?
How sure are you that you can ask your daughter’s doctor
questions about the HPV vaccine?
How sure are you that you could get the HPV vaccine for
your daughter even if you don’t have health insurance
that covers it?

101

Yes/No

True/False

More chance than other girls
About the same as other girls
Less chance than other girls

5-point Likert
Strongly disagree to strongly agree

Yes/No
5-point Likert
Strongly disagree to strongly agree

5-point Likert
Strongly disagree to strongly agree

5-point Likert
Strongly disagree to strongly agree

5-point Likert
Strongly disagree to strongly agree

5-point Likert
Very unsure to very sure



How sure are you that you could get the HPV vaccine for
your daughter even if you are worried about the possible
side effects?

How sure are you that you could get the HPV vaccine for
your daughter if you decided you wanted to?

How sure are you that you could get your daughter all
three HPV vaccine shots even though you’d have to
come back after one month and against at three months?

Intention to vaccinate
Please tell me which statement is closest to where you are

now in your plans to get your daughter the HPV vaccine.

No thought of getting her the

vaccine.

Think | need to consider getting
her the vaccine.

Think I should get her the vaccine,
but I am not quite ready.

Think I will probably get her the

vaccine.

Committed to getting her the

vaccine.
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JOURNAL ARTICLE 3

Clinic Characteristics and Consolidated Framework for Implementation Research Inner-
Setting Factors Associated with Implementation of HPV Vaccination Recommendations in
a Pediatric Clinic Network

Target Journal: Implementation Science

Abstract

Background. Despite HPV vaccine recommendation guidelines, clinics continue to have
vaccination rates lower that national goals. Implementation science frameworks can help identify
factors associated with implementation, or lack of implementation, of these guidelines. This
study explores the relationship of four Consolidated Framework for Implementation Research
(CFIR) Inner Setting constructs, culture, leadership engagement, learning climate, and available
resources, with HPV vaccine series initiation among adolescents aged 11-17 years in a pediatric
clinic network.

Methods. We recruited providers, staff, and managers from clinics in a pediatric network
to complete a survey assessing culture, leadership engagement, learning climate, and available
resources at their clinics. We obtained the proportion of eligible patients initiating the HPV
vaccine series within the study period for each clinic. We conducted linear regression to identify
correlations between CFIR constructs and the proportion of eligible patients initiating the HPV
vaccine series.

Results. Five hundred and forty clinic providers, staff members, and managers completed

the survey. The mean proportion of eligible adolescents initiating the HPV vaccine series was
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56% for all clinics. Leadership engagement was the only CFIR variable significantly related to
HPV vaccine series initiation among eligible patients (f=0.30).

Conclusion. Leadership engagement is an important clinic contextual factor associated
with HPV vaccine series initiation among clinic patient populations. Further research is needed
to identify the causal relationship between these two variables and to identify specific leadership
traits that lead to high leadership engagement.

Background

HPV is a common sexually transmitted infection, and persistent infection with specific
types of the virus can lead to anogenital cancers and to genital warts.>?> The HPV vaccine can
protect against specific types of the virus that can lead to these negative health outcomes.
Guidelines set by the Advisory Committee for Immunization Practices (ACIP) recommend the
HPV vaccine for adolescents and young adults aged 9-26 years.? Successful implementation of
these guidelines requires appropriate clinic-level processes and systems, leadership support, and
buy-in from individual providers.

Although HPV vaccination guidelines exist, vaccination rates are lower than national
goals,* and clinics have been slow to vaccinate all eligible patients.> Adoption and
implementation of guidelines, such as those that recommend HPV vaccination for all eligible
patients requires buy-in from multiple individuals working within a specific clinical context.®
Individuals may include providers, clinic administrators, and clinic staff all working together
within a clinic that has unique characteristics that can influence adoption and implementation
outcomes. Clinic-level characteristics that can hinder implementation of EBIs include competing

demands within the clinic, limited resources, limited organizational support, or other practices
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that work against or fail to incorporate the new practices.®’ Understanding these factors and
intervening to facilitate implementation of recommended prevention guidelines fully benefit
population health.®

Implementation science models and frameworks, such as the Consolidated Framework
for Implementation Research (CFIR), offer structure for understanding clinic-level
characteristics that may support or impede implementation efforts. CFIR pulls together 39
constructs from 19 implementation science theories, models, and frameworks providing an
overarching typology of factors that can influence implementation outcomes.® CFIR constructs
are organized into five domains with the Inner Setting domain most pertinent to understanding
clinic-level factors that may influence adoption and implementation outcomes. Inner setting
constructs include structural characteristics, networks and communications, culture,
implementation climate, and readiness for implementation.

Inner setting constructs have been linked to implementation of cancer control and
prevention EBIs in healthcare settings in qualitative studies.'®'* However, few studies have
examined the relationship between inner setting constructs and cancer control
implementation.'®® This study aims to identify clinic characteristics and inner setting constructs
correlated with implementation of HPV vaccination guidelines within a pediatric clinic network.

This study explores the relationship of four CFIR inner setting constructs: culture,
leadership engagement, learning climate, and available resources, with implementation of HPV
vaccine guidelines. Previous qualitative research has linked leadership engagement, such as
vision setting and enthusiasm for an intervention, with implementation of cancer control and

prevention interventions in clinic setting.® A better understanding of these clinic contextual
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factors related to implementation of vaccine guidelines can inform future interventions by
identifying modifiable factors intervention developers and implementation scientists can target to
improve compliance with HPV vaccination guidelines.
Methods

This study uses cross-sectional data collected as part of an ongoing randomized
controlled trial within a pediatric clinic network located in Houston, TX. Patient-level data were
collected July 2014 to June 2015. During that time, the network served 100,263 unduplicated
patients aged 11-17 years. Baseline provider and staff data were collected July 215 to January
2016. The University of Texas Health Science Center at Houston Institutional Review Board
approved the study.
Participants

Clinic network managers, staff, and physicians seeing patients aged 11-17 years were
eligible to participate in an online survey assessing baseline characteristics prior to participating
in the randomized controlled trial. To recruit physicians, the clinic network Chief Medical
Officer emailed potential participants a brief introduction to the study, an invitation to
participate, and a link to the online survey. Clinic managers received an introductory email and
survey link from study staff inviting him/her to participate. The email also included a list of all
eligible clinic staff invited to participate. Completion of the survey indicated consent to
participate in the study. Physicians received $50 gift cards for participation. Clinic managers and

staff members received $40 gift cards.
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Outcome variable

The outcome variable is the proportion of HPV vaccine-eligible patients initiating the
HPV vaccine series from July 1, 2014 to June 30, 2015 in each clinic (n=50). The proportion is
calculated as the number of adolescents aged 11-17 years initiating the HPV vaccine series over
the number of adolescents aged 11-17 years that visited a clinic during the measurement period.
If an adolescent visited a clinic more than once within the measurement period, he or she is
counted only once. Patient vaccination status was extracted from the clinic network’s electronic
medical records system.

Independent variables

Clinic characteristics. We measured clinic characteristics potentially associated with
implementation of HPV vaccination guidelines. These included adolescent patient load during
measurement period,!” proportion of White, African American, and Hispanic adolescent
patients,'”!8 and proportion of adolescent patients with public insurance.*”° All clinic
characteristic variables were continuous.

CFIR constructs. Survey items (Table 1) measuring CFIR inner setting variables were
adapted from Fernandez et al.,?° which validated items based on a nationwide survey of
providers and clinic staff from 78 Federally Qualified Health Centers.

CFIR inner setting variables included culture, learning climate, leadership engagement,
and available resources. Culture is defined as the norms, values, and basic assumptions of a
given organization.® The culture scale consisted of 7 items. Learning climate is a climate in
which 1) leaders express their own fallibility and need for team members’ assistance and input,

2) team members feel that they are essential, valued, and knowledgeable partners in the change
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process, 3) individuals feel psychologically safe to try new methods, and 4) there is sufficient
time and space for reflective thinking and evaluation. Learning climate is a subconstruct of
implementation climate, which the survey did not fully measure. The learning climate scale
consisted of 5 items. Leadership engagement is the commitment, involvement, and
accountability of a leaders and managers in a clinic.® It is a subconstruct of readiness for
implementation. The leadership engagement scale consisted of four items. Available resources
refers to the level of resources dedicated for implementation and on-going operations.® It is also a
subconstruct of readiness for implementation. The available resources scale consisted of 3 items.
We conducted confirmatory factor analyses and examined discriminate validity and inter-item
consistency for all four scales (manuscript in development).

Fernandez et al. demonstrated that individual level data collected from providers and staff
could be aggregated to the clinic-level when examining inner setting constructs.?’ We validated
the Fernandez et al. finding by also calculating inter-rater agreement and examining intraclass
correlation values (manuscript in development). Therefore, we were able to combine individual-
level data to describe clinic-level inner setting characteristics. We obtained the clinic-level score
for each construct based on responses from all participants within each clinic. For example, we
summed responses to all items related to culture from X number of participants at Clinic A and
calculated the mean. The mean was then the culture score for Clinic A.

Data Analysis

Descriptive statistics were computed for independent variables and participant

characteristics. Participant characteristics were not used in analyses for clinic-level outcomes;

they are presented for descriptive purposes only to describe the sample completing the baseline
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surveys. Participant characteristics include sex, age, ethnicity, clinic role (i.e., clinic staff
member, clinic manager, or provider), number of years in practice (for providers), and number of
years working in the clinic (for clinic managers and staff). We used linear regression to identify
bivariate associations between clinic characteristic variables, inner setting constructs, and the
proportion of eligible patients initiating the HPV vaccine series.

We were unable to conduct multivariable analysis due to multicollinearity between CFIR
independent variables. High correlations between these variables (Table 2) violates one of the
assumptions of multiple regression assuming independence between the independent variables.
Including these variables that are highly correlated could lead to inaccurate coefficient estimates.
Results
Participants

Two hundred and twenty-six physicians were invited to participate with 130 completing
the surveys (58% response rate). Fifty clinic managers were invited to participate in the study,
and 44 completed the baseline survey (87% response rate). Most clinic staff members invited to
participate completed the survey with 423 clinic staff members invited and 366 completing the
survey (87% response rate). Overall, a range of 20% to 100% of potential participants at each
clinic completed a baseline survey with an average of 11 respondents per clinic. Most
participants were male, and the mean age was 40 years (Table 3). The majority of participants
were non-Hispanic White or Hispanic. Physicians were in practice about 10 years on average,

and clinic staff and managers were in their respective clinics for 6 years.
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Clinic compliance with HPV vaccination guidelines

Clinic proportions of eligible patients initiating the HPV vaccine during the measurement
period ranged from 31% to 83.5% (u=56.3; SD=13.7).
Clinic characteristics

Adolescent patient load varied with a range of 358 to 4693 unique patients per year
(M=2088; SD=962). The mean proportion of non-Hispanic White patients (u=40.99; SD=25.1)
was higher than Hispanic patients (u=27.9; SD=20.8) and African American patients (u=15.9;
SD=16.9) in clinics. About a quarter of all patients seen in clinics had public insurance (u=25.0;
SD=24.3) (Table 4).

In bivariate analyses, all clinic characteristic variables were significantly associated
(p<0.05) with the proportion of eligible patients initiating the HPV vaccine series (Table 4).
Adolescent patient load and the proportion of non-Hispanic White patients in clinics were
inversely related to the outcome. As adolescent patient load increased across clinics, the
proportion of eligible adolescents initiating the HPV vaccine decreased (f=-0.40). As the
proportion of non-Hispanic White patients increased across clinics, HPV vaccination decreased
(B=-0.64). Conversely, as the proportion of Hispanic and African American patient populations
increased across clinics, HPV vaccine initiation increased (f=0.39 and f=0.54, respectively).
Finally, as the proportion of patients with public insurance increased across clinics, the
proportion of patients initiating the HPV vaccine series also increased (=0.65).

CFIR constructs
Among CFIR variables, only leadership engagement was positively associated with the

proportion of eligible patients initiating the HPV vaccine series (Table 5). Clinics had higher
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proportions of eligible patients in initiating the HPV vaccine series if they reported higher levels
of leadership engagement ($=0.30).
Discussion

We aimed to identify clinic-level characteristics and CFIR inner setting variables
associated with HPV vaccine guideline adherence in a pediatric clinic network. Guideline
adherence was operationalized in this study as the proportion of eligible adolescent patients
initiating the HPV vaccine series during the measurement period.

Our study identified leadership engagement as a key factor associated with higher
adherence to HPV vaccination guidelines. Previous research shows leadership engagement is a
facilitator in intervention and evidence-based practices implementation within clinics.?2 Our
study is the first that we know to quantitatively assess the associations between CFIR inner
setting constructs and HPV guideline adherence within a clinic network. Our findings support
previous qualitative research indicating that leadership engagement is important to successful
vaccination programs within clinics. Razouki et al.?* found strong leadership support and
engagement as a distinguishing factor among clinics successfully implementing influenza
vaccination campaigns in a healthcare system versus those with less successful campaigns.
Leadership traits included providing support and resources, role modeling, empowering team
members, and creating an environment open to idea generation.?* Positive leadership traits have
also been identified among clinic leaders supportive of evidence-based cancer control
intervention implementation; traits include vision setting, enthusiasm, and challenging team

members to be creative problem solvers.
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We also assessed patient-population clinic characteristics associated with guideline
adherence. We found that as adolescent patient load increased within clinics, HPV vaccine series
initiation decreased. Our findings differ from previous research examining the association
between adolescent patient load and adolescent vaccination. In a study of 91 family medicine
and pediatric clinics, Moss et al. 1" found no correlation between adolescent patient load in the
clinics and HPV vaccine series initiation and series completion, meningococcal conjugate
vaccine administration, or Tdap vaccine administration.

There are a few reasons that may explain our finding that HPV vaccination decreased
with increasing adolescent patient load within clinics. In previous research, providers cite
perceived and actual lack of time to discuss the HPV vaccine with parents as a barrier to HPV
vaccine recommendations.?>2’ Providers often fear that they will need to discuss sexual health
issues when introducing the HPV vaccine which may take extra time.?® Additionally, some
choose to discuss the HPV vaccine last when recommending adolescent vaccines.? Providers
with a higher patient load may not allow themselves the time to recommend the vaccine or may
not do so because of a lack of perceived time to have a discussion about the vaccine. This is
despite recommendations that providers recommend the HPV vaccine the same way as other
adolescent vaccines without singling it out as different,?® a practice that normalizes the HPV
vaccine and can lead to increased HPV vaccine series initiation and completion.*

In our study, higher proportions of African America patients, Hispanic patients, and
patients with public insurance within clinics were positively associated with HPV vaccine
initiation in clinics. These clinic-level findings are consistent with national data which indicate

that African American and Hispanic adolescent females and males have higher rates of HPV
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vaccine initiation than non-Hispanic White adolescents.! We also found a significant negative
relationship between the proportions of non-Hispanic White patients at clinics and proportion of
patients initiating the HPV vaccine in clinics. Further research is needed to explore vaccine
hesitancy in this population and provider communication with non-Hispanic White parents.
Finally, research supports the positive relationship we identified between public insurance and
HPV vaccine initiation.323® However, having public insurance is associated with being less likely
to complete the series when compared to those with public insurance.®* Future interventions
should aim to increase completion rates among adolescents with public insurance.
Study limitations

Limitations of this study include the small sample size of clinics and cross-sectional
nature of the design. While we were able to collect data from 50 clinics within the pediatric
clinic network, the small sample size of clinics limited our power to conduct multivariable
analyses. Small sample size and multicollinearity between variables prevented us from using
multiple regression to assess associations while controlling for other variables. The nature of
collecting clinic-level data from individuals within the clinics would require a much larger
sample size in both individual participants and clinics agreeing to participate in the study. Future
research should aim to engage larger clinic networks serving adolescent populations. This would
allow for analyses that identified relationships between independent variables and HPV
vaccination outcomes while controlling for other significant relationships. Additionally, future
studies should employ longitudinal designs to identify casual relationships between clinic inner
setting constructs and compliance with HPV vaccine guidelines. Finally, provider

recommendations are significantly associated with HPV vaccine series initiation.®® Our study did
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not measure provider recommendation preventing us from identifying associations between
recommendation behaviors at the clinic, clinic characteristics, CFIR inner setting constructs, and
vaccination outcomes.
Conclusion

Implementation of evidence-based interventions is critical to population health, and
implementation of HPV vaccination guidelines represents an opportunity to reduce cancer
disparities. Our study identified leadership engagement as an important factor supporting the
implementation of HPV vaccination guidelines, measured as the proportion of eligible patients
initiating the HPV vaccine series. Future research should examine specific leadership
characteristics associated with successful EBI implementation. Further, implementation
strategies, or implementation interventions, that seek to have EBIs successfully adopted and
implemented in clinic settings should focus on engaging with leadership and obtaining leadership
support to facilitate success.
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Table 3.1 CFIR survey items

Construct Items
Subconstruct
Culture 1. People at all levels openly talk about what is and isn’t working.
2. Most people in this clinic are willing to change how they do things
in response to feedback from others.
3. Difficult problems are solved through face-to-face discussions.
4. We regularly take time to reflect on how we do things.
5. After trying something new, we take time to think about how it
worked.
6. Itis hard to get things to change in our clinic.
7. People in this clinic operate as a real team.
Implementation Climate
Learning climate 1. We regularly take time to consider ways to improve how we do things.
2. People in our clinic actively seek new ways to improve how we do
things.
3. This clinic encourages everyone to share their ideas.
4. This clinic learns from its mistakes.
5. When we experience a problem in the clinic, we make a serious effort to
figure out what’s really going on.
Readiness for Implementation

Leadership Engagement | 1. The clinic leadership makes sure that we have the time and space
necessary to discuss changes to improve care.

2. Leadership in this clinic creates an environment where things can
be accomplished.

3. Clinic leadership promotes an environment that is an enjoyable
place to work.

4. Leadership strongly supports clinic change efforts.

Available Resources 1. Ingeneral, when there is agreement that change needs to happen in the
clinic we have the necessary support in terms of budget or financial
resources.

2. In general, when there is agreement that change needs to happen in the
clinic we have the necessary support in terms of training.
3. Ingeneral, when there is agreement that change needs to happen in the

clinic we have the necessary support in terms of staffing.
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Table 3.2 CFIR independent variables correlation matrix

Culture Leadership Learning Available
engagement climate resources
Culture 1.00
Leadership 0.69* 1.00
engagement
Learning 0.77* 0.91* 1.00
climate
Available 0.63* 0.62* 0.57* 1.00
resources
* p<0.01

116



Table 3.3 Participant demographics and clinic characteristics

Variable No. (%) Mean (SD)
Participant Characteristics
Clinic role
Physician 130 (24.07) -
Clinic staff 366 (67.78) -
Clinic manager 44 (8.15) -
Age - 40.18 (12.68)
Sex
Female 45 (8.36) -
Male 493 (91.64) -
Ethnicity
Non-Hispanic White 183 (34.01) -
Non-Hispanic Black 52 (9.67) -
Hispanic 195 (36.25) -
Native American or 2 (0.37) -
Alaskan Native
Asian 29 (5.39) -
Native Hawaiian or 4 (0.74) -
Other Pacific Islander
Other 24 (4.46) -
Prefer not to answer 49 (9.11) -
Physician years in practice 9.85 (6.85)
Clinic staff and managers’ years 6.39 (6.99)

in clinic
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Table 3.4 Clinic characteristics and CFIR constructs

Variable Mean SD
Clinic Characteristics
Adolescent patient load 2005.26 1028.04
% non-Hispanic White patients 40.99 25.07
% African American patients 15.85 16.87
% Hispanic patients 27.88 20.81
% patients with public insurance 25.03 24.31
CFIR Variables
Culture 3.56 0.29
Learning climate 3.94 0.35
Leadership engagement 3.92 0.50
Available resources 3.61 0.35
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Table 3.5 Clinic characteristics and CFIR constructs bivariate analyses

Variable B SEB B t p-value r?
Clinic Characteristics
Adolescent patient load -0.01 0.00 -0.40 -2.92 0.01 0.16
% White patients -0.35 0.06 -0.64 -5.84 <0.01 0.42
% Hispanic patients 0.35 0.08 0.54 441 <0.01 0.29
% African-American patients 0.31 0.11 0.39 2.90 0.01 0.15
% patients with public insurance 0.36 0.06 0.65 5.84 <0.01 0.42
CFIR Constructs
Culture 10.29 6.76 0.22 1.52 0.13 0.05
Learning climate 8.56 5.47 0.22 1.57 0.12 0.05
Leadership engagement 8.18 3.77 0.30 2.17 0.04 0.09
Available resources 8.94 5.42 0.23 1.65 0.11 0.05
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CONCLUSION

This dissertation presented three manuscripts aimed at identifying multilevel factors
associated with HPV vaccination among adolescents aged 11-17 years. HPV vaccination falls
short of national goals, and by identifying modifiable factors associated with vaccination,
intervention planners may build targeted interventions to increase vaccination rates among
adolescents.

Manuscript 1 included a systematic review of reviews that informed the development of a
multilevel framework of HPV vaccination among adolescents. This systematic review identified
parental-, provider-, and clinic-level factors associated with vaccination among adolescent males
and females. Specifically, parental knowledge, beliefs, attitudes, intentions, interactions with the
healthcare system, and communication with their adolescent were associated with vaccination.
Provider recommendation of the HPV vaccination was critical to vaccination along with provider
beliefs and knowledge about the vaccine. Finally, clinic level systems including provider audit
and feedback and patient reminders were associated with HPV vaccination among adolescents.
The multilevel framework highlights potential targets for multilevel interventions aimed at
increasing vaccination among adolescent populations. Future research at the clinic-level is
needed to understand successful adoption and implementation of the clinic-level systems shown
to be effective in increasing HPV vaccine series initiation and completion.

Manuscript 2 focuses on parental psychosocial factors predicting HPV vaccine series
initiation among Hispanic adolescent females. Additionally, the manuscript describes correlates
of parental intentions to obtain the HPV vaccine for their daughters. Increasing HPV vaccination

among this population is critical to reducing later cervical cancer disparities. This study
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identified parental intentions to vaccinate as an important predictor of HPV vaccine series
initiation among Hispanic adolescent females. Parental concerns about sexual disinhibition were
also a significant predictor of vaccination status. Correlates of intention included concerns about
vaccine side effects, beliefs about vaccine safety, subjective norms related to daughter’s doctor,
and self-efficacy to obtain the vaccine for daughter. These findings are consistent with the
Integrated Behavioral Model which theorizes that attitudes, perceived norms, and self-efficacy
are related to intention which in turn predicts behavior. Further research is needed to understand
the relationship between these psychosocial factors and parental intentions to vaccinate. While
the current study is consistent with a mediation hypothesis, further research is also needed to
understand causal relationships between beleifs, norms, self-efficacy and intentions. Future
interventions should focus on increasing parental intention and decreasing parental concerns in
order to increase HPV vaccine series initiation among Hispanic adolescents. Parental subjective
norms, beliefs about vaccine side effects, concerns about cost, and parental self-efficacy are also
potential intervention targets.

Finally, manuscript 3 described clinic-level factors associated with the proportion of
eligible adolescents initiating the HPV vaccine series with one year. Clinic factors such as the
proportions of each race/ethnicity attending the clinics and patient load were significantly
associated with the proportion of patients initiating the series. Additionally, leadership
engagement, an Inner Setting construct from the Consolidated Framework for Implementation
Research, was also correlated with the proportion of patients initiating the series. Future research
should aim to identify specific leadership traits associated with leadership engagement. Further

research is also needed to understand how leadership engagement and other CFIR Inner Setting
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constructs may be associated with the adoption and implementation of HPV vaccination
recommendation guidelines and other cancer control and prevention guidelines within clinics.
Overall, this dissertation contributes to the body of literature examining factors associated
with HPV vaccination among adolescents aged 11-17 years. By understanding these factors,
intervention developers can create targeted and tailored interventions to increase HPV
vaccination among adolescents which can ultimately reduce the burden of HPV-related cancers

among the general population.
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