Tennessee State University

Digital Scholarship @ Tennessee State University
Center for Prevention Research Publications

Center for Prevention Research

5-1-2018

Using an Implementation Research Framework to Identify
Potential Facilitators and Barriers of an Intervention to Increase
HPV Vaccine Uptake
Rebecca Selove
Tennessee State University

Maya Foster
Tennessee State University

Raquel Mack
Meharry Medical College

Maureen Sanderson
Meharry Medical College

Pamela C. Hull
Vanderbilt University
Follow this and additional works at: https://digitalscholarship.tnstate.edu/preventionresearchpublications
Part of the Community Health and Preventive Medicine Commons

Recommended Citation
Selove, Rebecca PhD, MPH; Foster, Maya MPH; Mack, Raquel MS; Sanderson, Maureen PhD; Hull, Pamela
C. PhD Using an Implementation Research Framework to Identify Potential Facilitators and Barriers of an
Intervention to Increase HPV Vaccine Uptake, Journal of Public Health Management and Practice: May/
June 2017 - Volume 23 - Issue 3 - p e1-e9 doi: 10.1097/PHH.0000000000000367

This Article is brought to you for free and open access by the Center for Prevention Research at Digital Scholarship
@ Tennessee State University. It has been accepted for inclusion in Center for Prevention Research Publications by
an authorized administrator of Digital Scholarship @ Tennessee State University. For more information, please
contact XGE@Tnstate.edu.

HHS Public Access
Author manuscript
Author Manuscript

J Public Health Manag Pract. Author manuscript; available in PMC 2018 May 01.
Published in final edited form as:
J Public Health Manag Pract. 2017 ; 23(3): e1–e9. doi:10.1097/PHH.0000000000000367.

Using an implementation research framework to identify
potential facilitators and barriers of an intervention to increase
HPV vaccine uptake
Rebecca Selove, Ph.D., M.P.H.1, Maya Foster, M.P.H.2, Raquel Mack, M.S.3, Maureen
Sanderson, Ph.D.4, and Pamela C. Hull, Ph.D.5

Author Manuscript

1Tennessee

State University, Center for Prevention Research, 3500 John A. Merritt Blvd.,
Nashville, TN 37209, USA

2Tennessee

State University, Center for Prevention Research, 3500 John A. Merritt Blvd.,
Nashville, TN 37209, USA
3Meharry

Medical College, Family and Community Medicine, 1005 Dr. D.B. Todd Jr Blvd,
Nashville, TN 37208, USA
4Meharry

Medical College, Family and Community Medicine, 1005 Dr. D.B. Todd Jr Blvd,
Nashville, TN 37208, USA

5Vanderbilt

University School of Medicine, Division of Epidemiology, Department of Medicine,
2525 West End Suite 800, Nashville, TN 37203, USA

Author Manuscript

Abstract
Background—Although incidence of cervical cancer has been decreasing in the United States
over the last decade, Hispanic and African American women have substantially higher rates
compared to Caucasian women. The human papillomavirus (HPV) is a necessary, although
insufficient, cause of cervical cancer. In the U.S. in 2013, only 37.6% of girls 13–17 years old
received the recommended three doses of a vaccine that is almost 100% efficacious for preventing
infection with viruses that are responsible for 70% of cervical cancers.
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Implementation research has been underutilized in interventions for increasing vaccine uptake.
The Consolidated Framework for Implementation Research (CFIR), an approach for designing
effective implementation strategies, integrates five domains that may include barriers and
facilitators of HPV vaccination. These include the innovative practice (Intervention), communities
where youth and parents live (Outer Setting), agencies offering vaccination (Inner Setting),
healthcare staff (Providers), and planned execution and evaluation of intervention delivery
(Implementation Process).
Methods—Secondary qualitative analysis of transcripts of interviews with 30 community
healthcare providers was conducted using the CFIR to code potential barriers and facilitators of
HPV vaccination implementation.
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Results—All CFIR domains except Implementation Process were well-represented in providers’
statements about challenges and supports for HPV vaccination.
Conclusion—A comprehensive implementation framework for promoting HPV vaccination may
increase vaccination rates in ethnically diverse communities. Further research is needed to
determine if identifying implementation barriers and facilitators in all five CFIR domains as part
of developing an intervention contributes to improved HPV vaccination rates.

Introduction

Author Manuscript

Although incidence of cervical cancer has been decreasing in the United States(US) over the
last decade,1 Hispanic and African American women continue to have substantially higher
rates of disease. In 2011 incidence rates were 11.3/100,000 for Hispanic women and
9.9/100,000 for African American women, in contrast to 7.4/100,000 among White women.2
Since 2006, HPV vaccines have been approved that protect against most types of HPV that
are responsible for cervical cancers in the US.3,4 The Advisory Committee on Immunization
Practices (ACIP)5 recommends that one of the HPV vaccines be offered to all 11- and 12year old girls and boys, and to females aged 13 to 26 years and males ages 13–21 years who
have not previously been vaccinated.
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In the U.S, the number of 13–17 year-old females who received three doses of the HPV
vaccine increased from 2007 through 2011 and then nearly plateaued, with only 37.6% of
girls receiving all three doses in 2013.6 This is far below the Healthy People 2020 goal of
80% for teens 13–15 years of age,7 indicating a gap in implementation of the recommended
HPV vaccine schedule. Completion rates of the recommended three doses of vaccine among
African American and Hispanic female youth and young adults ranged from about half to
75% of White adolescent females the same age.8,9
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An extensive literature describes overall low rates and disparities in HPV vaccination
uptake,9–10 possible reasons for these gaps in prevention services,8,9,11–12 and
recommendations and interventions for increasing vaccine uptake.11–13 Systematic reviews
related to HPV vaccination uptake and completion that have been published in the last
decade reflect a wide range of potentially helpful activities, and yet leave many questions
unanswered. Brewer11 noted that differences in healthcare systems and cultural factors may
compromise synthesis of studies from different countries, although a number of reviews
have included reports of interventions on several continents (e.g.,14,15,16). Reviewers have
focused on the perspectives of parents, adolescents, and sometimes young adults, such as
their knowledge and attitudes, information needs, or perceived barriers to HPV
vaccination,16,17,18,19,20 with Garcini21 describing methods used to obtain information about
parents’ points of view about HPV vaccine. Others aimed to synthesize evidence of
correlates of positive attitudes toward vaccination, vaccination initiation or completion,
reviewing studies that included information about the setting where vaccine is
delivered,14,15,22,20 public policies related to vaccination,17 and the impact of training and
feedback to physicians.23
However, implementation research, which provides guidance for integrating evidence-based
interventions into community settings,24 has rarely been utilized to address this public health
J Public Health Manag Pract. Author manuscript; available in PMC 2018 May 01.
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problem. Potential outcomes of implementation research-guided programs include design or
selection of more feasible and appropriate community interventions for specific clinics and
communities, and greater acceptability and adoption of vaccination protocols by healthcare
providers,25 contributing to an increased level of HPV vaccination adoption by parents and
patients.
The Consolidated Framework for Implementation Research (CFIR)26 offers a
comprehensive “meta-theoretical” approach for improving implementation of evidenceinformed practices that can be particularly helpful for increasing HPV vaccination rates. The
CFIR, a synthesis of concepts described in 19 implementation models, organizes 37
constructs across five domains that can guide the work involved in changing a system to
improve intervention outcomes. Table 1 illustrates potential application of CFIR domains to
HPV vaccination implementation.
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The HPV vaccination intervention includes the vaccine itself, printed information about
HPV vaccine, provider education and counseling about HPV vaccine, and three doses of
vaccine delivered to a patient at the recommended intervals. Educational materials and faceto-face counseling constitute what is referred to in the CFIR as the “adaptable periphery” of
the intervention, meaning they can and should be modified across patient populations in
order to improve implementation and intervention outcomes. Printed educational
information delivered to patients and content of patient-provider conversation about HPV
vaccine have been found to vary considerably27–28 with one reviewer noting that most print
materials are designed for well-educated audiences.11
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Clinic-level factors are referred to as the Inner Setting in the CFIR. Examples are
categorization of a visit as “problem-focused”,10 and daily volume of patients seen,29 both
of which have been identified as reasons for missing opportunities for vaccination.
Javanbakht et al.12 noted that staffing patterns and workflow in their study settings meant
that “medical assistants and case managers … play a critical role” in determining which
patients are assessed and recommended for, as well as receive, all three doses of vaccination;
however these staff are seldom mentioned in efforts to increase vaccination rates.
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Other frequently studied aspects of HPV vaccination implementation are factors
characterized within the Individual Provider domain of the CFIR. These include provider
attitudes and practices related to HPV vaccination,12,30–31 including their attitudes about
vaccinating their own children.32 Some investigators have examined providers’ HPV
vaccination-related communications with parents and patients33–34 and recommended
education and support to improve provider knowledge, skills, and comfort related to
discussing HPV vaccination with patients.
Combinations of factors that reflect multiple CFIR domains have been described in some
studies. For example, investigators questioned parents (Outer Setting) and providers
(Individual Providers) to obtain guidance for developing HPV vaccine educational
programs.32 Feemster and colleagues35 surveyed pediatricians about barriers to vaccination,
eliciting information about benefits and costs of vaccine (Intervention); supply of vaccine in
their clinic (Inner Setting); physicians’ knowledge and attitudes regarding HPV vaccine
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(Individual Providers); and parents’ concerns (Outer Setting). In another study, school
policies that require HPV vaccination combined with a regional immunization registry
(Outer Setting), communication patterns within the clinic (Inner Setting), and kinds of
information presented by medical assistants and case managers (Intervention)were examined
as facilitators of HPV vaccination.12 However, most interventions to increase vaccination
rates and reduce disparities have tended to be piecemeal, and research-based implementation
models or frameworks have generally not been applied in these efforts.
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The current study was part of a community-based participatory research (CBPR) project
designed to develop a culturally-appropriate patient education intervention delivered by
healthcare providers to increase HPV vaccination among African American and Hispanic
youth ages 9–18 years and appropriate cervical cancer screening among mothers. In the
formative phase of research, qualitative interviews were conducted with clinical staff who
could potentially provide HPV vaccine or cervical cancer counseling to elicit input for
designing a patient education intervention. The current study, a post-hoc analysis of the
provider interview data, used the CFIR to categorize potential barriers and facilitators of
vaccination identified during provider interviews.

Methods
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Most of the individual healthcare providers (n=30) working in a convenience sample of three
federally-qualified health centers in Tennessee and a minority-serving academic medical
center clinic were interviewed between August 2009 and July 2010. These clinics are typical
of settings that offer HPV vaccine to low-income families in the US. Trained study staff used
a discussion guide to conduct 20–30 minute interviews in person or via telephone, asking
providers about their perspectives on HPV vaccine, patients in their clinic communities,
barriers to HPV vaccination, and suggestions for a culturally-appropriate educational
intervention that could increase HPV vaccine acceptance by patients and their parents. The
interviews were audio-recorded and transcribed.
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The first two authors independently examined interview transcripts using thematic narrative
analysis,36 and coded segments of text using four CFIR domains. The fifth CFIR domain,
Implementation Process, was not used because interviews were conducted prior to
developing the intervention to increase HPV vaccination, and no comments were found that
fit this domain. The two authors periodically compared quotes coded as examples of specific
CFIR domains, and resolved discrepancies by referring back to the Additional File 4
accompanying Damschroder et al.26 This study was reviewed and approved by the Meharry
Medical College Institutional Review Board and received exempt status from the Tennessee
State University Institutional Review Board.

Results
Demographics
Thirty providers, including 22 females and 8 males, responded to interview questions. Half
identified themselves as African American, and English was the primary language of the
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vast majority (n=25), with other languages including Spanish, Akan, and Korean. Additional
demographics are provided in Table 2.
Characteristics of the Intervention
Table 3 summarizes implementation facilitators and barriers identified for each domain in
the CFIR model. Implementation facilitators associated with the intervention include seeing
HPV vaccine as “a great medical development,” “a very important and useful vaccine,” and
“a worthwhile and cost-effective vaccine.” Some noted it provides “a great way to educate
girls about their health and … prevent cervical cancer in the future.” While many providers
stated that they have no concerns about the vaccine, some expressed mixed feelings, such as:
“I think anything that can help prevent cancer is wonderful and with any vaccine there are
risks.”
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Potential intervention-related barriers included uncertainty regarding the vaccine’s long-term
effects such as its “efficacy and safety going forward,” as well as “unintentionally …
[sending] the wrong message” to adolescents about “what the vaccine is for and what other
things [they] need to do in order to protect [themselves].” A number of comments illustrated
the overlap between CFIR Individual Provider and Outer domains, such as this one: “My
concerns are when talking to … their mothers, or the mothers’ concern on how it will affect
their daughters long-term.” Several providers mentioned the required three doses and
potential discomfort associated with vaccination as barriers. Suggesting a change in dosage,
one said, “I think it would be easier to administer as a single injection, and especially with
our population, just getting patients back for the subsequent doses can be an obstacle.” One
provider indicated that girls might not get all three doses “because it hurts,” while another
reassured her patients that the vaccine is “relatively painless.”

Author Manuscript

The CDC’s Vaccines for Children (VFC)37 program provides free vaccine for eligible youth
up to age 18; however some providers were not clear about this. One said, “[for] girls, I
think under 16, there was no charge maybe.” The cost of, and access to vaccine for VCFineligible youth was mentioned by some providers as a barrier to vaccination. “The only
other thing is when they are over 18 and they don’t qualify for VFC, if they are uninsured,
it's a little expensive … Even if they do have insurance, we do not have a stock that we can
use in the clinic,” noted one provider.

Author Manuscript

Implementing the intervention may involve the providers discussing sexual transmission of
HPV, which requires sensitivity to family and cultural contexts. Only a few providers
reported they explicitly describe HPV as a sexually transmitted virus. One nurse practitioner
recommends the HPV vaccine at age 11 when other routine vaccines are administered “so it
makes it a lot less dramatic.” Several providers noted their responsibility for providing safe
sex counseling for their patients, including discussing HPV as a sexually transmitted
infection (STI). A physician explained, “I will usually discuss the HPV vaccine in the same
breath as … tetanus and then I’ll talk about dental care and exercise and diet and then I’ll
talk about sexual activity and contraception.” Some providers said they are uncomfortable,
or perceive parents to be uncomfortable, with HPV vaccination for children under 11 years
of age because it involves discussing sexual behaviors. A pediatrician said “most of the time
[with] the 9 year-olds, the parents don’t do it. They want to wait.”
J Public Health Manag Pract. Author manuscript; available in PMC 2018 May 01.
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Most providers describe sources of educational information they offered to patients,
including HPV vaccine manufacturers, the American Congress of Obstetricians and
Gynecologists (ACOG), and Centers for Disease Control and Prevention (CDC). However,
many reported they have no print educational materials to offer to their patients. All
providers responded to requests for suggestions for improving educational materials and
recommended incorporating dimensions of Hispanic and African American culture
(reflective of the Outer Setting), including materials in Spanish and other languages. Some
suggested pictures that reflect their patient populations, with one stating, “It's always helpful
to have someone like you on the paperwork.” Several advised that patient education
materials reflect sensitivity to cultural nuances in mother-daughter relationships related to
healthcare decisions.
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Printed materials containing visuals were also suggested to cater to those individuals who
have “limited literacy.” An internist said, “If you cannot find a way to put it in terms that are
understood … then you will lose the patient. The patient won’t understand the importance or
the need for care.” One provider noted that Spanish language materials are sometimes
written at a reading level beyond the comprehension of his patients.
A number of providers recommended non-print media in the clinic and community, such as
waiting room videos, or “something small … like an iPhone [application]” that is “simple,
and to the point.” Another provider suggested development of “an interactive program …
with … [an] incentive,” as well as shorter videos that can be accessed through You Tube.
Outer Setting

Author Manuscript

Providers estimated Spanish is the primary language for one-third to more than half of their
clinic patients. One provider said that “if [patients] don’t understand English … they might
not ever hear about [the HPV vaccine]” outside of their clinic visit. Some providers
indicated that their perceptions of patient social and cultural influences guide their
conversations with patients; however, most providers stated that they do not approach
families of varying ethnicities in different ways other than providing printed information in
Spanish if it is available.
Public media messages included both facilitators and barriers to vaccination. Several
providers described a television Gardasil commercial as increasing knowledge and
awareness of the HPV vaccine in the community. Some expressed frustration about
messages such as those from “religious groups protesting the administration of the vaccine
for young girls because they don’t think we should be talking to young girls about
sexuality.”

Author Manuscript

Inner Setting
Most providers indicated that free vaccine is available in their clinic while some described
logistical barriers to providing the vaccine for patients over 18 years, because there was no
free vaccine, or vaccine on hand was only for patients younger than 17 years. One noted
“There is a patient assistance program through Merck but we haven't quite figured out the
best way of getting patients enrolled as well as eventually obtaining the vaccine for them and
administering it. So there seems to be just a lot of logistical hoops to jump through for those
J Public Health Manag Pract. Author manuscript; available in PMC 2018 May 01.
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patients who might qualify for the patient assistance.” This illustrates an overlap between
Inner and Outer Setting Domains in that securing patient assistance sometimes requires
effective communication between clinic staff and employees of a pharmaceutical company.
Many clinics do not have efficient methods in place to provide clinic-based reminders of
appointments for follow-up shots, which could facilitate vaccination. One provider noted,
“In terms of getting [patients] back for the subsequent doses, I would say that we are not
very good at all about reminding them … we have a very high no-show rate.” Also, one
provider perceived clinic hours of operation as a barrier, stating, “If you are only open
during school hours then it is going to be hard for children to get in with their parents.”

Author Manuscript

Some providers stated they could be more successful if they had opportunities to talk with
young people without their parents present; however some providers thought parental
presence was required for discussion of a vaccine. Most indicated that adolescents can be
seen alone “for diagnoses related to birth control, sexually transmitted diseases, and
women’s health issues,” while others thought this was prohibited, or were unsure of the
policy. All providers reported seeing Spanish-speaking patients, and several commented that
interpreters are not always readily available. They noted that they could not be confident
about what information was shared when young patients interpreted for their parents.
Individual Provider Characteristics

Author Manuscript

Strong provider support for the HPV vaccine was based on beliefs regarding the vaccine’s
effectiveness and respect for organizations and agencies that recommend HPV vaccination.
One provider said, “I think that we should be advocates for it … we can prevent cancer,
which decreases the morbidity and mortality of our patients.” Many providers indicated they
have no concerns about the vaccine’s safety, and one nurse practitioner stated, “At this point,
I have more reservations about not giving it to [patients.]” Provider knowledge about HPV
vaccine and self-efficacy for communicating effectively with parents and patients varied.
One family medicine physician said, “I don’t know much about it.” A resident described
uncertainty about how many doses are required for effective prevention.
Provider self-efficacy for communicating with patients and youth about HPV vaccine ranged
from high to low levels. A number of providers expressed confidence in their knowledge
about the vaccine and ability to explain HPV vaccine to facilitate parents’ and patients’
understanding and acceptance. One said, “It depends on me … I think it is my job as a
provider to figure out whether they understand or not.”However, many providers reported
having a difficult time explaining HPV and the vaccine to their patients due to limited parent
and patient health literacy, and because it is associated with sexual behavior.

Author Manuscript

Discussion
The CFIR’s comprehensive approach to identifying elements of HPV vaccination
implementation can improve appropriateness, acceptability, and adoption among healthcare
providers, patients and youth in specific clinics and communities.. Whereas most HPV
vaccination interventions described in the literature involve only one or two implementation
domains, the results of this study indicate that more implementation factors may need to be
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addressed in order to improve HPV vaccination outcomes and improve minority health.
Suggestions for mitigating barriers to HPV vaccine implementation are presented in Table 4.
Some authors have noted that behavioral theories strengthen HPV program development and
research,11,17 observing a lack of theoretical bases for some interventions.21 While theories
that have a narrow focus, such as the Health Belief Model (Brewer 2007) are compatible
with an implementation framework, a broader behavioral theory such as the Social
Ecological Model as used by Ferrer17 or the Theoretical Domains Framework38 will show
more overlap with one such as the CFIR.
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Outer Setting factors such as attitudes and beliefs of parents, youth or young adults about
HPV vaccination, and patient characteristics such as race/ethnicity, socioeconomic status,
and access to healthcare have received a fair amount of attention. These have been
investigated as predictors of vaccine uptake,11,39,40 as well as addressed in educational
intervention design11,27,41 However, Fu et al.18 found no specific educational program that
has been particularly effective in increasing HPV vaccination rates, while reporting that
some studies involved too few participants to fairly test their impact. Providers in this study
expressed concern about their Spanish-speaking patients’ health literacy levels, suggesting
there may be opportunities to improve vaccination rates with provider training using a
culture-centered approach.42 Within the CFIR such training could be prompted by attention
to Inner Setting or Implementation Process domains.
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Suggestions associated with the Inner Setting include changes in support staff activities and
infrastructure development to increase the routine delivery of text message reminders for
follow-up vaccination appointments. For example, text message reminders as part of the
intervention, which have been recommended to increase HPV vaccine coverage,31,43,44,45
must involve clinic staff electronic record keeping and other aspects of infrastructure critical
for consistent delivery.

Author Manuscript

Holman et al.22 categorized research related to efforts to increase HPV vaccination rates
published since 2009 in terms of barriers associated with healthcare providers, parents, and
populations at higher risk due to minority status, lack of health insurance, and low income.
Their results can also be described in terms of the CFIR domains. For example, they
concluded that verbal and printed information for parents needs to clearly describe the
benefits and safety of HPV vaccine, and the recommended ages for receiving it
(Intervention). They noted that policies to reduce or eliminate cost of vaccine is critical, and
that school-and pharmacy-based vaccination may be a way to reach more at-risk youth
(Outer Setting). Clinic staff could embed cues in electronic medical records to send text
messages (Inner Setting) to parents and patients to increase the likelihood that follow-up
doses will be completed. The authors endorsed continuing education of healthcare providers
to increase skills for effectively communicating with parents and youth about the need for
vaccination prior to onset of sexual activity (Individual Providers).
Their review was notable for the lack of attention to factors included in the CFIR domain of
Implementation Process. These include involving stakeholders (such as clinic staff,
healthcare providers, parents and youth) in advocating for and planning an HPV vaccine
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promotion campaign, executing the plan according to its timeline, collecting quantitative and
qualitative data about progress towards specific goals and reporting it back to stakeholders
for evaluation and revision.
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One limitation of this study is that interviews were not originally designed with the CFIR
model in mind, so investigators did not have the opportunity to probe further about its
domains. At the same time, the study demonstrated that domains proposed by the CFIR
coding lens were represented in providers’ comments as expected. Another limitation is that
a convenience sample of clinics was selected for provider interviews, and the providers who
were interviewed may not be representative of staff in a variety of settings. It may be that in
some settings a smaller proportion of providers are female, and similar interview questions
may have yielded different results. In addition, this study did not include data collection
during or following implementation of an intervention so provider perception of the
Implementation Process domain was not evident. Of note, few details regarding
implementation process were mentioned in the systematic reviews cited earlier in this paper.
A strength of the study is that interviews reflected perspectives of providers in community
settings which might parallel those of many non-academically-affiliated providers. Although
the focus of the initial study that collected data was on improving patient education (an
element of the Intervention), providers’ comments referred to three other CFIR domains as
well, indicating that their perceptions of facilitators and barriers of HPV vaccination include
a range of factors addressed in implementation research.

Author Manuscript

In conclusion, implementation research offers a variety of frameworks for improving the
appropriateness, acceptance, and adoption of innovative HPV vaccination programs.46–47
These and other implementation outcomes25 mediate the degree to which efforts to increase
rates of completed HPV vaccination will be successful. The CFIR provides an integrated
range of factors to be considered when developing, selecting, or implementing an
intervention to increase HPV vaccination rates. These include developing or adapting HPV
counseling and education for a particular group of potential beneficiaries, understanding the
social and political forces in a particular community that can be used to increase awareness
and acceptance of the vaccine, addressing factors within a clinical setting that may interfere
with effective delivery, introducing HPV vaccination to healthcare providers in ways that
address their questions and concerns, and increase their self-confidence for discussing it
with parents and youth. Further research is needed to examine the extent to which using a
model such as the CFIR to design and implement an intervention improves HPV vaccination
rates in community settings.

Author Manuscript

Acknowledgments
This research was supported by Grant # U54 CA153708 from the National Cancer Institute. Selove and Foster
received support for their work on this project from Grant # U54 CA163066 from the National Cancer Institute.

References
1. Jemal A, Simard EP, Dorell C, Noone A-M, Markowitz LE, Kohler B, et al. Annual report to the
nation on the status of cancer, 1975–2009, featuring the burden and trends in human papillomavirus

J Public Health Manag Pract. Author manuscript; available in PMC 2018 May 01.

Selove et al.

Page 10

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

(HPV)-associated cancers and HPV vaccination coverage levels. Journal of the National Cancer
Institute. 2013; 105(3):175–201. [PubMed: 23297039]
2. Centers for Disease Control and Prevention (CDC). [Accessed October 3, 2014] HPV-associated
cancers diagnosis by age. 2012. Available from: http://www.cdc.gov/cancer/hpv/statistics/age.htm
3. Muñoz N, Castellsagué X, de González AB, Gissmann L. Chapter 1: HPV in the etiology of human
cancer. Vaccine. 2006; 24(Supplement 3):S1–S10. [PubMed: 16406226]
4. Serrano B, Alemany L, Tous S, Bruni L, Clifford GM, Weiss T, et al. Potential impact of a ninevalent vaccine in human papillomavirus related cervical disease. Infectious Agents and Cancer.
2012; 7(1):38. [PubMed: 23273245]
5. Petrosky E, Bocchini JAJ, Hairi S, Chesson H, Curtis H, Saraiya M, et al. Use of 9-valent human
papillomavirus (HPV) vaccine: Updated HPV vaccination recommendations of the Advisory
Committee on Immunization Practices. MMWR Morbidity and Mortality Weekly Report. 2015 Mar
27; 64(11):300–304. [PubMed: 25811679]
6. Centers for Disease Control and Prevention. Human papillomavirus vaccination coverage among
adolescents, 2007–2013, and post licensure vaccine safety monitoring, 2006–2014-United States.
Morbidity and Mortality Weekly Report. 2014; 63(29):620–624. [PubMed: 25055185]
7. Office of Disease Prevention and Health Promotion. [Accessed October 15, 2014] Immunizations
and infectious diseases. Healthy People 2020. 2014. Available from: http://www.healthypeople.gov/
2020/topics-objectives/topic/immunization-and-infectious-diseases/objectives
8. Cook RL, Zhang J, Mullins J, Kauf T, Brumback B, Steingraber H, et al. Factors associated with
initiation and completion of human papillomavirus vaccine series among young women enrolled in
Medicaid. Journal of Adolescent Health. 2010; 47(6):596–599. [PubMed: 21094437]
9. Gelman A, Miller E, Schwarz EB, Akers AY, Jeong K, Borrero S. Racial disparities in human
papillomavirus vaccination: Does access matter? Journal of Adolescent Health. 2013; 53(6):756–
762. [PubMed: 23992645]
10. Dempsey A, Cohn L, Dalton V, Ruffin M. Worsening disparities in HPV vaccine utilization among
19–26 year old women. Vaccine. 2011; 29(3):528–534. [PubMed: 21050904]
11. Brewer NT, Fazekas KI. Predictors of HPV vaccine acceptability: A theory-informed, systematic
review. Preventive Medicine. 2007; 45(2–3):107–114. [PubMed: 17628649]
12. Javanbakht M, Stahlman S, Walker S, Gottlieb S, Markowitz L, Liddon N, et al. Provider
perceptions of barriers and facilitators of HPV vaccination in a high-risk community. Vaccine.
2012; 30(30):4511–4516. [PubMed: 22561142]
13. Hershey JH, Velez LF. Public health issues related to HPV vaccination. Journal of Public Health
Management and Practice. 2009; 15(5):384. 92.14. [PubMed: 19704306]
14. Fisher H, Trotter CL, Audrey S, MacDonald-Wallis K, Hickman M. Inequalities in the uptake of
human papilomavirus vaccination: A systematic review and meta-analysis. International Journal of
Epidemiology. 2013; 42(3):896–908. [PubMed: 23620381]
15. Kessels SJM, 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. [PubMed: 22480928]
16. 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. Obstetrics
and Gynecology International. 2012; 2012:1–12.
17. 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. [PubMed: 25004868]
18. Fu LY, Bonhomme L-A, Cooper SC, Joseph JG, Zimet GD. Educational interventions to increase
HPV vaccination acceptance: A systematic review. Vaccine. 2014; 32(17):1901–1920. [PubMed:
24530401]
19. Hendry M, Lewis R, Clements A, Damery S, Wilkinson C. “HPV? Never heard of it!”: A
systematic review of girls’ and parents’ information needs, views and preferences about human
papillomavirus vaccination. Vaccine. 2013; 31(45):5152–5167. [PubMed: 24029117]

J Public Health Manag Pract. Author manuscript; available in PMC 2018 May 01.

Selove et al.

Page 11

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript

20. Rambout L, Tashkandi M, Hopkins L, Tricco AC. Self-reported barriers and facilitators to
preventive human papillomavirus vaccination among adolescent girls and young women: A
systematic review. Preventive Medicine. 2014; 58:22–32. [PubMed: 24176938]
21. Garcini LM, Galvan T, Barnack-Tavlaris JL. The study of human papillomavirus (HPV) vaccine
uptake from a parental perspective: A systematic review of observational studies in the United
States. Vaccine. 2012; 30(31):4588–4595. [PubMed: 22579865]
22. Holman DM, Benard V, Roland KB, Watson M, Liddon N, Stokley S. Barriers to human
papillomavirus vaccination among US adolescents: A systematic review of the literature. JAMA
Pediatrics [Internet]. 2014; 168(1):76–82. Available from: http://archpedi.jamanetwork.com/
article.aspx?doi=10.1001/jamapediatrics.2013.2752.
23. Niccolai LM, Mehta NR, Hadler JL. Racial/ethnic and poverty disparities in human papillomavirus
vaccination completion. American Journal of Preventive Medicine. 2011; 41(4):428–433.
[Accessed April 8, 2015] [PubMed: 21961471]
24. Rabin BA, Brownson RC, Haire-Joshu D, Kreuter MW, Weaver NL. A glossary for dissemination
and implementation research in health. Journal of Public Health Management and Practice. 2008;
14(2):117–123. [PubMed: 18287916]
25. Proctor E, Silmere H, Raghavan R, Hovmand P, Aarons G, Bunger A, et al. Outcomes for
implementation research: Conceptual distinctions, measurement challenges, and research agenda.
Administration and Policy in Mental Health and Mental Health Services Research. 2011; 38(2):
65–76. [PubMed: 20957426]
26. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering
implementation of health services research findings into practice: A consolidated framework for
advancing implementation science. Implementation Science. 2009; 4(1):50. [PubMed: 19664226]
27. 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 Health
Issues. 2011; 21(1):71–79. [PubMed: 21185992]
28. Ylitalo KR, Lee H, Mehta NK. Health care provider recommendation, human papillomavirus
vaccination, and race/ethnicity in the US National Immunization Survey. American Journal of
Public Health. 2013; 103(1):164–169. [PubMed: 22698055]
29. Malo TL, Staras SAS, Bynum SA, Giuliano AR, Shenkman EA, Vadaparampil ST. Human
papillomavirus vaccine administration among Medicaid providers who consistently recommended
vaccination: Sexually Transmitted Diseases. 2014; 41(1):24–28.
30. Daley MF, Crane LA, Markowitz LE, Black SR, Beaty BL, Barrow J, et al. Human papillomavirus
vaccination practices: A survey of US physicians 18 months after licensure. Pediatrics. 2010;
126(3):425–433. [PubMed: 20679306]
31. Cassidy B, Schlenk EA. Uptake of the Human Papillomavirus Vaccine: A Review of the Literature
and Report of a Quality Assurance Project. Journal of Pediatric Health Care. 2012; 26(2):92–101.
[PubMed: 22360928]
32. Barnack JL, Reddy DM, Swain C. Predictors of parents’ willingness to vaccinate for human
papillomavirus and physicians’ intentions to recommend the vaccine. Women’s Health Issues.
2010; 20(1):28–34. [PubMed: 20123174]
33. Goff SL, Mazor KM, Gagne SJ, Corey KC, Blake DR. Vaccine counseling: A content analysis of
patient–physician discussions regarding human papillomavirus vaccine. Vaccine. 2011; 29(43):
7343–7349. [PubMed: 21839136]
34. McSherry LA, Dombrowski SU, Francis JJ, Murphy J, Martin CM, O’Leary JJ, et al. “It”s a can of
worms’: Understanding primary care practitioners’ behaviours in relation to HPV using the
theoretical domains framework. Implementation Science. 2012; 7(1):73. [PubMed: 22862968]
35. Feemster KA, Winters SE, Fiks AG, Kinsman S, Kahn JA. Pediatricians’ intention to recommend
human papillomavirus (HPV) vaccines to 11- to 12-year-old girls post licensing. Journal of
Adolescent Health. 2008; 43(4):408–411. [PubMed: 18809140]
36. Riesman, CK. Narrative Methods for the Human Sciences. Los Angeles: SAGE Publications, Inc;
2007. p. 264
37. Centers for Disease Control and Prevention. [Accessed October 15, 2014] HPV vaccines. 2013.
Available from: http://www.cdc.gov/hpv/vaccine.html

J Public Health Manag Pract. Author manuscript; available in PMC 2018 May 01.

Selove et al.

Page 12

Author Manuscript
Author Manuscript

38. Francis JJ, O’Connor D, Curran J. Theories of behaviour change synthesised into a set of
theoretical groupings: Introducing a thematic series on the theoretical domains framework.
Implement Sci. 2012; 7(1):35. [PubMed: 22531601]
39. Kester LM, Zimet GD, Fortenberry JD, Kahn JA, Shew ML. A national study of HPV vaccination
of adolescent girls: Rates, predictors, and reasons for non-vaccination. Maternal and Child Health
Journal. 2013; 17(5):879–885. [PubMed: 22729660]
40. Perkins RB, Pierre-Joseph N, Marquez C, Iloka S, Clark JA. Why do low-income minority parents
choose human papillomavirus vaccination for their daughters? The Journal of Pediatrics. 2010;
157(4):617–622. [PubMed: 20472250]
41. Alexander AB, Stupiansky NW, Ott MA, Herbenick D, Reece M, Zimet GD. Parent-son decisionmaking about human papillomavirus vaccination: A qualitative analysis. BMC pediatrics. 2012;
12(1):192. [PubMed: 23241217]
42. Dutta MJ. Communicating about culture and health: Theorizing culture-centered and cultural
sensitivity approaches. Communication Theory. 2007; 17:304–328.
43. 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. [PubMed:
21300094]
44. Matheson EC, Derouin A, Gagliano M, Thompson JA, Blood-Siegfried J. Increasing HPV
vaccination series completion rates via text message reminders. Journal of Pediatric Health Care.
2014; 28(4):e35–e39. [PubMed: 24200295]
45. Niccolai LM, Hansen CE. Practice- and community-based interventions to increase human
papillomavirus vaccine coverage: A systematic review. JAMA Pediatrics. 2015; 169(7):686.
[PubMed: 26010507]
46. Nilsen P. Making sense of implementation theories, models and frameworks. Implementation
Science. 2015; 10(1) [Accessed April 28, 2015] Available from: http://
www.implementationscience.com/content/10/1/53.
47. Tabak RG, Khoong EC, Chambers D, Brownson RC. Models in dissemination and implementation
research: useful tools in public health services and systems research. Frontiers in Public Health
Services and Systems Research. 2013; 2(1):8.

Author Manuscript
Author Manuscript
J Public Health Manag Pract. Author manuscript; available in PMC 2018 May 01.

Selove et al.

Page 13

TABLE 1

Author Manuscript

Factors that may affect HPV vaccine implementation organized by CFIR26 domains

Author Manuscript

Domain

Description

Characteristics of the
Intervention

Three dose requirement; recommendations by national public health authorities; strength of evidence supporting
benefits of vaccination; its cost, expectation of pain and adverse side effects; printed educational materials for
parents and patients that reflect their culture and heath literacy level (overlaps with Outer Setting domain)

Outer Setting

Policies that support free or low-cost vaccine (overlaps with Inner Setting); media campaigns and pharmaceutical
advertising promoting HPV vaccine; agency staff contact with other agencies that implement HPV vaccine, and
perceptions regarding peer professionals’ attitudes about vaccination; community ethnicity and languages spoken
by parents and patients; cultural pressures related to HPV vaccine on parents and youth

Inner Setting

Number of clinical staff; reminders to providers to offer patients second and third doses; formal and informal
communication among staff about vaccine; clinic norms and climate related to HPV vaccine; perception of
pressure to increase vaccination rate (overlaps with Implementation Process); perceived importance of
vaccination relative to other clinician duties; existence of vaccination goals and feedback to providers regarding
progress toward goals; clinic leadership attitudes toward increasing vaccination rate; access to training to improve
provider knowledge, skills, and self-efficacy; availability and location of educational materials; policies and
support regarding providers seeing adolescents without parents; access to interpreters on site

Individual

Provider knowledge and skills related to delivering HPV vaccine and communicating with parents and patients
(overlaps with Characteristics of the Intervention); self-efficacy related to delivering vaccine and counseling
parents and patients regarding vaccine; attitudes and beliefs regarding HPV vaccination, and about educating and
counseling parents and patients about HPV (overlaps with Outer Setting)

Implementation Process

Involvement of providers in planning and designing introduction of HPV vaccination to parents and youth;
dedicated key individuals who encourage and support others in providing intervention; appointed internal leader
of team to increase vaccination rates; respected outsiders who provide support, such as a provider from another
setting where vaccination rates have been increasing; an implementation plan that includes steps and a timeline
and provides benchmarks to determine progress; feedback to staff about progress regarding implementation goals
(overlaps with Individual Providers and with Inner Setting)
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TABLE 2

Author Manuscript

Provider demographics
Variable

N (total=30)

%

<25–35

14

47

36–45

8

27

46–55

4

13

56+

4

13

Provider’s Age

Provider Type
Physician

22

74

Physician’s Assistant

2

7

Nurse Practitioner

5

17

1

3

12

40

Obstetrics-Gynecology

8

27

Pediatrics

5

17

Internal Medicine

1

3

Women’s Health

2

7

2

7

Not reported

Author Manuscript

Specialty
Family Medicine

Not reported
Ethnicity
African-American

14

47

Caucasian

9

30

Hispanic

3

10

Other (African, Asian, Indian, Romanian)

4

13
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TABLE 3

Author Manuscript

Facilitatos and barriers of implementation reported by providers, organized by CFIR domains
Facilitators

Barriers

Characteristics of Intervention
•

Effectiveness of vaccine for preventing cervical cancers
and genital warts

•

Considered to be very safe, with only temporary side
effect of injection pain

•

Free vaccine for certain patients

•

Culturally-relevant patient education materials

•

Advocated by respected agencies/organizations

•

Seen as relatively new and lacking evidence regarding
long-term safety

•

Pain associated with injection

•

Three dose requirement

Author Manuscript

•

Involves discussion of sexual health

•

Lack of culturally tailored educational materials

•

Lack of educational materials at appropriate reading
level

•

Cost of vaccine

•

Patient-provider language barriers

Outer Setting
•

Patients’ trust in providers

•

Publicity via vaccine commercials

•

Limited health literacy among parents and patients

•

State policies that support free vaccine for certain
patients

•

Religious leaders speaking out against vaccination

•

Readily available vaccine

•

Lack of patient appointment reminders

•

Professional interpreters on site

•

Inconvenient clinic hours

•

Clinic policies that allow providers to talk to teens
alone

•

Limited access to professional interpreters

Strong support for HPV vaccine

•

Uncertainty about long-term safety of vaccine

•

Confident about conveying relevant information

•

•

Familiar with sources of information about HPV and
vaccine

May see no need for, or have no time for tailoring
communication for ethnically diverse patients

•

Lack of comfort discussing sexual nature of HPV
transmission with parents of pre-teens

Inner Setting

Individual Providers
•

Author Manuscript

•

Respect for organizations/agencies that recommend
HPV vaccination
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TABLE 4

Author Manuscript

Strategies to mitigate barriers to HPV vaccine implementation organized by CFIR domains
CFIR Domain

Strategies

Characteristics of Intervention

Outer Setting

Author Manuscript

Inner Setting

Individual Providers

Author Manuscript

Implementation Process

•

Address potential concerns about long-term safety of HPV vaccine with updated evidence
from clinical studies for parents and patients.

•

Provide current information about evidence that HPV vaccine prevents several types of cancer
and genital warts to parents and patients; consider messages that emphasize health
maintenance which may be more persuasive for some youth. (Alexander 2012)

•

Provide printed educational materials for parents and patients that reflect their culture and
heath literacy level.

•

Offer topical numbing for patients who are concerned about vaccination pain.

•

Develop alliances with culture-specific health promotion groups in the community.

•

Partner with faith communities to educate parents and youth about benefits and safety of
vaccine.

•

Advocate for policies that allow for vaccines to be delivered in schools. (Cook 2010)

•

Routinely identify sources of vaccine at no or low cost.

•

Send patients reminders of appointment for second and third doses.

•

Remind medical staff to inform parents and patients of vaccine eligibility at every visit until all
three doses are administered. (Dempsey 2011)

•

Ensure access to interpreters and appropriate educational materials in provider exam and
consultation rooms.

•

Provide continuing education for providers to address evidence that their recommendations can
be critical for improving vaccination rates, importance of vaccination prior to onset of sexual
activity, and effective culturally-tailored communication strategies related to sexual
transmission of HPV (Brewer 2007; Ylito 2013)

•

Encourage providers to recommend vaccine even if they think cost might be a burden for
families (Ylito 2013) (and address cost pro-actively as part of Inner Setting domain).

•

Engage clinic staff and providers in identifying clinic structures and resources that facilitate
HPV vaccination, and strategies for addressing barriers that are simple and require fewest
changes.

•

Develop an HPV vaccination campaign planning team that includes parents and youth,
providers and clinic staff, establishes a timeline for implementation, evaluates progress, and
provides feedback to clinic staff and providers. (Damschroder 2009)
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