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Abstract

Objectives—To provide an overview of Human Papillomavirus (HPV) vaccination as cancer
prevention with current strategies that nurses can use to help patients and parents overcome
barriers to HPV vaccination.

Data Sources—~Peer reviewed literature, presentation abstracts, and current immunization
recommendations from the Advisory Council on Immunization Practice (ACIP).

Conclusion—Nurses can help prevent cancer by encouraging HPV vaccination during routine
immunization and make HPV vaccination normal and routine.

Implications for Nursing Practice—A vaccine to reduce/eliminate HPV related cancers
enables nurses’ at all educational levels to advocate for cancer prevention through initiation and
completion of the HPV vaccine series.
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A number such as 3.7 billion dollars can be terrifying, and rightly so — but this gigantic
number is the healthcare costs of cervical cancer. In addition, a staggering $252 million is
spent on a yearly basis to manage and treat Human Papillomavirus (HPV)-related cancers
and infections endured by both women and men.22 HPV infections are associated with large
percentages of various types of cancer: 96%-99% of cervical cancers, 90%-93% of anal
cancers, 12%-63% of oropharyngeal cancers, 36%-40% of penile cancers, 40% of vaginal
cancers®-8 and 40%-51% of vulvar cancers.3~’

The two most common cancer causing DNA subtypes types of HPV are 16 and 18 and their
distribution varies substantially, constituting approximately 79% of carcinomas in North
America and 68% of carcinomas in Africa.8 The pervasiveness of these kinds of infections
in U.S. males over the age of 19 living in high risk populations is thought to be
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approximately 65%-93%, with the nationwide prevalence for women estimated to be about
45% for ages 14-59 as of the year 2015.°

Pathophysiological mechanisms of HPV Infection and Vaccine-Induced

Protection against Cancer

As a result of its unique mechanisms of infection, contact with high-risk HPV types 16 and
18 most often lead to cancer development.1911 These papillomaviruses are the only known
viral infections that self-initiate, interacting with the cell surface when it attacks. After that,
it takes a mere 24 hours for HPV to fully assimilate the basal cell’s nuclear DNA with its
own. As a result, the transcription and translation of the infectious genetic material leads to
the production of viral proteins that process the disease. Types 16 and 18 express proteins
(L1 and L2) not found in low-risk HPV types that are diametrically linked to oncogenesis
(cancer cell production) and the promotions of invaded skin cell growth.12:13.14 | 1 and L2
contribute to HPV’s “outer cap layer” or “capsid layer” binding to the basal membrane, the
basal cells of future hosts, and the base of the tongue and oral pharynx as with cervical
cells.10

Cervarix and Gardasil vaccines were used to prompt the recognition of and the antibody
protection of a person’s natural immunity toward the L1 capsid protein. However, in
accordance with the varied expressions of L1, defense is limited by the diminishing amount
of cross-type protection from these kinds of vaccines.1® Cervarix and Gardasil only induce
immunity against types 16 and 18 and types 6, 11, 16, and 18 respectively.1® Their antibody
responses plateau 12-18 days after injection and decline until the subsequent injection in the
series.1’

With the help of statistical models, it is predicted that the immune response to L1 antibodies
have sufficient memory to recognize and therefore respond to future HPV challenges for 32
years, saving boys and men from the ravages of cancer long after the vaccination series is
completed.18 Current evidence even suggests that the immune memory of L1 induced by the
vaccine remains strong enough up to 7 years afterward that it can reliably respond to new
forms of HPV.1° Figure 1 demonstrates the difference between noninfectious and infectious
HPV.

While 16 and 18 may be the most commonly occurring HPV genotypes, international
distribution varies greatly, accounting for 79% of carcinomas in North America and 68% of
carcinomas in Africa.8 As such, a second generation of HPV vaccines, including Gardasil 9
(described below), are currently being developed with the intent of providing broader cross-
type immunity, targeting L2 as it is more highly conserved (providing coverage) across HPV
types, and most of all to cover more than just HPV types 6, 11, 16, and 18.1520

Research experts, including those from the Centers for Disease Control (CDC), have
reported that HPV infections are increasing across cancer sites but remain hopeful in light of
the supported increase for vaccination efforts.21-23 With HPV-related cancer on the rise, it
becomes more and more apparent that preventing these cancers through the completion of
the prophylactic HPV vaccination series is vital, especially for adolescent boys and girls.
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Description of the Vaccine and Current Utilization

Because it is such an effective method of prevention, the HPV vaccine will always be a
crucial health promotion element for both boys and girls alike.2 A simple series of 3
injections over a period of 6 months is an essential step towards reducing HPV-related
cancer.24 Unfortunately, rates of vaccination completion continue to be low, 40% nationwide
for girls ages 13 to 17 with Florida having the lowest rate completion rate for both boys
(17%) and girls (28%) in the nation,.23-26 With those kinds of figures, a simple series of 3
injections over a period of 6 months is an essential step towards reducing HPV-related
cancer.

Vaccination has been approved by the Advisory Council on Immunization Practices
(ACIP),2 and the CDC to prevent HPV-related cancers including head, neck, throat, cervical,
and other cancers caused by HPV types 6, 11, 16, and 18 (subtypes responsible for
approximately 99% of cervical cancers and 90% of genital warts)18:1° is recommended for
girls and boys ages 9 to 17.317 In 2009, the HPV vaccine was approved by the Food and
Drug Administration (FDA) for use in males ages 9 to 26.26:27 Two years later, ACIP and the
CDC recommended using quadrivalent vaccines in boys aged 11-12, catch-up vaccines in
boys ages 13-21, and males ages 22-26 (recommendation for routine use not given).16

In February 2015, a 9-valent HPV vaccine called Gardasil 9 was approved for use in both
males and females by the FDA.20-28 |_ijcensed for use in males ages 9-15 and females 9-26,
this new vaccine was designed to guard against types 6, 11, 16, and 18 with additional
protections against types 31, 33, 45, 52, and 58.20 Gardasil 9 not only received full
committee approval from ACIP but it was agreed its 97% efficacy rate and ability to protect
against HPV-related cancers was superior to Gardasil for both males and females.2% And vet,
with no cited preferences for one vaccine or the other it is certain that HPV vaccinations will
be a conversation between healthcare providers and their patients.

Even with all of its recommendations and the demonstrated safety and efficacy, HPV uptake
remains low.3% HPV immunization completion rates stay well below projected figures in
males (less than 21%), females (less than 60%).31: 32 These low vaccine rates translate to 79
million people currently infected and another 14 million more people newly infected every
year in the U.S.8 While such alarming rates of cancer continue to rise, completing the
prophylactic HPV vaccine series is direly important, especially concerning adolescents in
areas of poverty, low literacy, and limited access to primary care and prevention services.33
Luckily, the concern over mounting HPV-related cancer rates is becoming the subject of
more and more studies and even the President’s Cancer Panel (PCP) in 2014 made the issue
a priority of focus and concern for 2015.343% See Table 1, which provides the historical
perspective of HPV vaccine approval, utilization and updated recommendations from the
Food and Drug Administration and the Advisory Committee on Immunization Practices of
the Centers for Disease Control and Prevention.
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Evidenced Based Research Findings for Nursing Practice

Research on the subject of HPV vaccine has shown that there are a variety of reasons that
influence its acceptance, which include the place of residence, personal culture, and general
economics. Other factors that influence uptake include perceived susceptibility to HPV
transmission, personal understanding of vaccine benefits, and barriers to completing the
vaccination series.36

Recent research indicates that the decision to vaccinate a child is a complex one for a parent
to make and is based on many factors including culturally competent interventions to
ultimately expand acceptance and receivership of the HPV vaccine. As such, the best
approach to this kind of important health discussion should begin with and focus on
preventing possible future cancers.37-38 In 2013, Cochrane collaborations released a
systematic review of randomized trials to examine the efficacy of vaccine education through
face-to-face interventions and found that they lacked some rigor in regard to measurement
tools for knowledge and that more studies are needed.3? Concordantly, Fuand colleagues*®
also conducted a systematic review which evaluated educational interventions to improve
acceptance of HPV vaccine, they also found that more studies are needed to determine the
true potential of culturally competent interventions and the ability to reach diverse
populations.

Parents have cited lack of access to appropriate facilities, excessive travelling distances,
economics, the absence of local healthcare providers, and reduction in the hours of operation
at local health departments as some of the major barriers to HPV vaccine completion.3741
As most underserved communities operate with close-knit social groups, such populations
have significant influence when adopting health promotion activities, therefore making it
incredibly important to establish communication and rapport between caregivers and
healthcare providers.#2-44 But with an inherent mistrust of healthcare providers and
innovations like the HPV vaccine, low vaccination rates persist in underserved
populations.*>

Researchers have gathered data that shows most parents, especially in isolated and
underserved communities, are misinformed about reproductive health issues like HPV and
are often filled with doubt and anxiety, complicating their decision on the HPV vaccine and
leading to vaccination disparities.® Poor geographic location can compound problems
including poor access to care, lack of academic achievement, and poverty. In areas such as
these, suspicion of outsiders is very common and people generally resist healthcare
innovations like the HPV vaccine.#” The parents and caregivers gaining the appropriate
knowledge about important healthcare issues is the key to increasing the uptake of the HPV
vaccine.

One of the leanest areas of knowledge concerning HPV is the heightened prevalence of
infection rates among males. Research shows there is a lack of education among men and
fathers on the subject and those without HPV knowledge are shown to have greater shame
regarding infection and are not as likely to get involved in preventive actions like receiving
vaccination, as HPV vaccination completion rates are still below 40% nationally.*8
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Perceptions of inconvenience that include cost, self-efficacy, and perceived sociocultural
norms are associated with lack of vaccine uptake in men.4° It is possible that the acceptance
of the HPV vaccine are even lower in males of adolescent and preadolescent age groups who
belong to vulnerable populations.>©

Current research shows that health disparities concerning HPV are often the result parents
neither trusting nor understanding cancer prevention information, a phenomenon of growing
concern in underserved communities.#>1:52.53 Fortunately, strategies for community
engagement have proven to give the flexibility required to address diversity and overcome
behaviors to affect change.54:5556 Research that examines the stages of HPV vaccine
adoption in women show that social norms are reliable predictors of vaccine uptake but do
not encourage vaccination like proper education materials.5”:58

Through research, gaps have been identified concerning parents’ and caregivers’ knowledge
of vaccines and HPV-related cancers. Parents possess enthusiasm for cancer prevention
education and communities have great willingness to find ways to overcome vaccination
barriers.20-22 A parent’s decision to not vaccinate against HPV is frequently thought to be
influenced by the fear that their children will engage in early sexual activity and they prefer
to have their child wait until they reach a sexually active age.>® However, data from a 2010
study shows that parents have positive attitudes toward the HPV vaccine especially in rural
areas where healthcare providers are scarce®?; those with conservative religious beliefs, for
example, are very likely to provide their children with the HPV vaccine.5!

In 2013, a study of over 500 parents showed that knowledge of the HPV vaccine was very
low, less than 10%t, in underserved populations and that very few grasped the connection
between HPV and cancer or knew that boys could be vaccinated.49: 52 Research suggests
that multifaceted approaches and strategies that respect spiritual beliefs and culture are
vitally important in crafting effective interventions like increasing knowledge of HPV and
how it often leads to cancer.324953 |f parents do not understand the correlations between
HPV and cancer, they will underestimate vulnerability to the infection, its severity, and
perceived benefits of the vaccine.53-55.62

Role in Preventing Cancer through HPV Vaccination

The first step towards furthering parents’ knowledge of the HPV vaccine is for nurses to use
family-centered strategies, sharing information such as the immunization guidelines set forth
by ACIP and the CDC and the climbing rates of cancer causing HPV infections. Educating
parents from low-income settings on cancer prevention has proven to be challenging for
healthcare professionals; the attitudes of parents and caregivers in underserved areas
stemming from low knowledge or inaccurate perception, are notorious barriers to HPV
vaccination where there is little to no healthcare.53 But being inclusive of parents and other
community members in cancer prevention education and identifying strategies to surmount
perceived healthcare barriers is essential to decreasing HPV-related cancer rates.
Underserved populations are particularly concerning as their economic, cultural, and
geographic disparities tend to govern the decisions of parents planning on vaccinating their
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children against HPV. For example, the misperception that the HPV vaccine condones sexual
activity needs to be addressed.

An important part of the nursing practice is acknowledging the roles of family, ethnicity, and
parental gender. Nurses working with all kinds of diversities have to consider a much
broader definition of family when providing parents and caregivers with information on the
HPV vaccine. When making these considerations, it is important for healthcare providers to
take into account the variety of reasons that dictate parents’ child rearing views such as low
income, low education level, lack of social support, and varying work schedules.%4

When a nurse discusses subjects concerning HPV, it is important to communicate knowledge
and talk over vaccination intentions, but it is equally important to address the gender gap that
occurs during this kind of education, meaning fathers as well as mothers need to participate
in the discussions.89 Most men do not know that HPV is not merely a “woman’s disease”
and that vaccinating their sons is just as significant as vaccinating their daughters. In focus
groups, men and fathers said they believed the HPV vaccine was permission to indulge in
promiscuous sexual activities and was therefore worth abstaining from on behalf on their
children.®2 Research has shown that this important health measure can be viewed as it is —
solely a cancer prevention method — by equally including both male and female roles in
HPV health discussions and citing the relevant material like the research of Liddon et al.6

See Figure 2 depicts a Stepwise progression of strategies to increase HPV vaccine series
completion based on current research and evidenced based practice.

Conclusion and Future Directions

Future research and testing of interventions should focus on increasing HPV education and
overcoming the barriers to vaccination by using collaborative learning ideas. With the
current and pertinent information in hand, nurses can be a great resource for health
promotion and HPV-related cancer prevention.%6

Before discussions on health and cancer begin, healthcare professionals must take the most
crucial first step of building a relationship of respect. The initiation of these links to patients
with deference and courtesy, especially with ethnic minorities in underserved areas, must
come before discussing vaccination in order to prevent misinformation.5°.66

With cornerstones of good communication in place, the preeminent focus should be to
ensure that parents understand the need of initiation and timing of the vaccine. By beginning
the series in boys and girls ages 9 to 11, the body’s burgeoning immune response can better
protect against HPV-related cancers.56 Completion of the HPV vaccine series should thus be
strongly encouraged, with nurses making it clear to patients and their parents or caregivers
that returning within the recommended windows (6 weeks and 6 months, respectively) helps
to ensure the vaccine’s future effectiveness.5’

Vaccination is one of the most routine health promotions activities there are, no different
than brushing your teeth, getting a flu shot, or committing to regular physical exercise. Like
the Hepatitis B or Meningococcal vaccines, the HPV vaccine is also a routine series of
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injections intended to encourage a person’s health. With hard work and a little dedication,
nurses can relay these important facts not only to their patients but to each other as well,
starting a chain of discussions that will ultimately lead to more healthy bodies and much
happier people. The CDC web site (http://www.cdc.gov/hpv/hcp/commit-cause.html)
provides a list of downloadable handouts and resources.

References
1.

10.

11.

12.

13.

14.

15.

16.

17.

Harper DM, Franco EL, Wheeler C, et al. HPV Vaccine Study Group. Sustained efficacy up to 4.5
years of a bivalent L1 virus-like particle vaccine against human papillomavirus types 16 and 18:
Follow-up from a randomized controlled trial. Lancet. 2006; 367(9518):1247-1255. [PubMed:
16631880]

. Georgia Center for Cancer Statistics Georgia Department of Human Resources. [Accessed January

25, 2015] 2008. http://webl.sph.emory.edu/GCCS/cms/index.html

. Parkin DM, Bray F. The burden of HPV-related cancers. Vaccine. 2006; 24(Suppl 3):S3/11-S3/25.

[PubMed: 16949997]

. Watson M, Saraiya M, Benard V, et al. Burden of cervical cancer in the United States, 1998-2003.

Cancer. 2008; 113(10 Suppl):2855-2864. [PubMed: 18980204]

. Kroger AT, Atkinson WL, Marcuse EK, Pickering LK. General recommendations on immunization:

recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm
Rep. 2006; 55(RR-15):1-48. [PubMed: 17136024]

. Marklund L, Hammarstedt L. Impact of HPV in Oropharyngeal Cancer. J Oncol. 2011;

2011:509036. [PubMed: 21234307]

. Hernandez BY, Barnholtz-Sloan J, German RR, et al. Burden of invasive squamous cell carcinoma

of the penis in the United States, 1998-2003. Cancer. 2008; 113(10 Suppl):2883-2891. [PubMed:
18980292]

. de Sanjose S, Quint WGV, Alemany L, et al. Human papillomavirus genotype attribution in invasive

cervical cancer: a retrospective cross-sectional worldwide study. Lancet Oncol. 2010; 11(11):1048-
1056. [PubMed: 20952254]

. Prevention CfDCa. [Accessed January 18, 2016] Human Papillomavirus (HPV) Statistics. Division

of STD Prevention, National Center for HIVV/AIDS, Viral Hepatitis STD, TB Prevention, Centers for
Disease Control and Prevention. 2015. http://www.cdc.gov/std/hpv/stats.htm

Schiller JT, Day PM, Kines RC. Current understanding of the mechanism of HPV infection.
Gynecol Oncol. 2010; 118(1, Supplement 1):S12-S17. [PubMed: 20494219]

Allred S, Cox JT, Mahoney M. HPV prevention and the promise of the new vaccines. J Am Acad
Nurse Pract. 2006; 18(Suppl 2):1-11. [PubMed: 17474243]

Miinger K, Howley PM. Human papillomavirus immortalization and transformation functions.
Virus Res. 2002; 89(2):213-228. [PubMed: 12445661]

Francis DA, Schmid SI, Howley PM. Repression of the Integrated Papillomavirus E6/E7 Promoter
Is Required for Growth Suppression of Cervical Cancer Cells. JVirology. 2000; 74(6):2679-2686.
[PubMed: 10684283]

Conway MJ, Alam S, Ryndock EJ, et al. Tissue-Spanning Redox Gradient-Dependent Assembly of
Native Human Papillomavirus Type 16 Virions. J Virology. 2009; 83(20):10515-10526. [PubMed:
19656879]

Day PM, Kines RC, Thompson CD, et al. In Vivo Mechanisms of Vaccine-Induced Protection
against HPV Infection. Cell Host Microbe. 2010; 8(3):260-270. [PubMed: 20833377]

Prevention CfDCa. Recommendations on the Use of Quadrivalent Human Papillomavirus Vaccine
in Males — Advisory Committee on Immunization Practices (ACIP), 2011. Morbidity and
Mortality Weekly Report (MMWR). 2011; 60(50):1705-1708. [PubMed: 22189893]

Frazer IH. Measuring serum antibody to human papillomavirus following infection or vaccination.
Gynecol Oncol. 2010; 118(1, Supplement 1):S8-S11. [PubMed: 20494221]

Semin Oncol Nurs. Author manuscript; available in PMC 2017 August 01.


http://www.cdc.gov/hpv/hcp/commit-cause.html
http://web1.sph.emory.edu/GCCS/cms/index.html
http://www.cdc.gov/std/hpv/stats.htm

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thomas

Page 8

18. Fraser C, Tomassini JE, Xi L, et al. Modeling the long-term antibody response of a human
papillomavirus (HPV) virus-like particle (VLP) type 16 prophylactic vaccine. Vaccine. 2007;
25(21):4324-4333. [PubMed: 17445955]

19. Moscicki AB, Wheeler CM, Romanowski B, et al. Immune responses elicited by a fourth dose of
the HPV-16/18 AS04-adjuvanted vaccine in previously vaccinated adult women. Vaccine. 2012;
31(1):234-241. [PubMed: 23063422]

20. Silver Spring, MD: U.S. Food and Drug Administration; 2014 Dec 10. FDA approves Gardasil 9
for prevention of certain cancers caused by five additional types of HPV [press release]. http:/
www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm426485.htm [Accessed May 4,
2016]

21. Beachler DC, Weber KM, Margolick JB, et al. Risk factors for oral HPV infection among a high
prevalence population of HIV-positive and at-risk HIV-negative adults. Cancer Epidemiol
Biomarkers Prev. 2012; 21(1):122-133. [PubMed: 22045700]

22. Rositch AF, Gravitt PE, Smith JS. Growing evidence that HPV infection is associated with an
increase in HIV acquisition: exploring the issue of HPV vaccination. Sex Transm Infect. 2013;
89(5):357. [PubMed: 23858496]

23. Chesson HW, Ekwueme DU, Saraiya M, Dunne EF, Markowitz LE. The cost-effectiveness of male
HPV vaccination in the United States. Vaccine. 2011

24. Chaturvedi AK. Beyond cervical cancer: Burden of other HPV-related cancers among men and
women. Jadolescent health. 2010; 46(4 Suppl):S20-S26.

25. Prevention CfDCa. FDA Licensure of Quadrivalent Human Papillomavirus Vaccine (HPV4,
Gardasil) for Use in Males and Guidance from the Advisory Committee on Immunization
Practices (ACIP). Morbidity and Mortality Weekly Report (MMWR). 2010; 59(20):630-632.
[PubMed: 20508594]

26. Alexander KA, Dempsey AF, Gillison ML, Palefsky JM. HPV Vaccines. Infectious Diseases in
Children. 2010 Aug.(Suppl):14-21.

27. Joura EA, Giuliano AR, Iversen OE, et al. A 9-valent HPV vaccine against infection and
intraepithelial neoplasia in women. N Engl JMed. 2015; 372(8):711-723. [PubMed: 25693011]

28. [Accessed April 8, 2015] CDC updates vaccine recommendations, approves 9-valent HPV vaccine
[press release]. http://www.cdc.gov/mmwR/preview/mmwrhtml/mm6411a3.htm

29. Giuliano AR, Palefsky JM, Goldstone S, et al. Efficacy of quadrivalent HPV vaccine against HPV
Infection and disease in males. The New England journal of medicine. 2011; 364(5):401-411.
[PubMed: 21288094]

30. CDC. National and state vaccination coverage among adolescents aged 13 through 17 years--
United States, 2010. MMWR Morbidity and Mortality Weekly Report. 2011; 60(33):1117-1123.
[PubMed: 21866084]

31. Pierre Joseph N, Clark JA, Mercilus G, Wilbur M, Figaro J, Perkins R. Racial and ethnic
differences in HPV knowledge, attitudes, and vaccination rates among low-income African-
American, Haitian, Latina, and Caucasian young adult women. J Pediatr Adolesc Gynecol. 2014;
27(2):83-92. [PubMed: 24602302]

32. Smith JS, Gilbert PA, Melendy A, Rana RK, Pimenta JM. Age-specific prevalence of human
papillomavirus infection in males: A global review. J Adolescent Health. 2011; 48(6):540-552.

33. The Presidents Cancer Panel: Efforts Needed to Increase HPV Vaccination Rates [press release].
American Cancer Society. 2014 [Accessed May 4, 2016] http://www.cancer.org/cancer/news/
presidents-cancer-panel-efforts-needed-to-increase-hpv-vaccination-rates.

34. Azvolinsky A. Concern about HOV-related Cancer rise, researchers advocate boosting HPV
vaccination rates. J Natl Cancer Instit. 2013; 105(18):1335-1336.

35. Fernandez ME, McCurdy SA, Arvey SR, et al. HPV knowledge, attitudes, and cultural beliefs
among Hispanic men and women living on the Texas-Mexico border. Ethnicity & Health. 2009;
14(6):607-624. [PubMed: 19953392]

36. Thomas T, Strickland O, DiClemente R, Haber M, Higgins M. Rural African American Parents’
Knowledge and Decisions about HPV Vaccination. The Journal of Nursing Scholarship. 2013;
44(4):358-367. [PubMed: 23126428]

Semin Oncol Nurs. Author manuscript; available in PMC 2017 August 01.


http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm426485.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm426485.htm
http://www.cdc.gov/mmwR/preview/mmwrhtml/mm6411a3.htm
http://www.cancer.org/cancer/news/presidents-cancer-panel-efforts-needed-to-increase-hpv-vaccination-rates
http://www.cancer.org/cancer/news/presidents-cancer-panel-efforts-needed-to-increase-hpv-vaccination-rates

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thomas

Page 9

37. Fazekas K, Brewer NT. Predictors of HPV vaccination: A theory-based literature review. Ann
Behav Med. 2007; 33:5203-S203.

38. Kaufman J, Synnot A, Ryan R, et al. Face to face interventions for informing or educating parents
about early childhood vaccination. Cochrane Database Syst Rev. 2013; 5:CD010038. [PubMed:
23728698]

39. 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]

40. Thomas TL, Strickland O, Diclemente R, Higgins M. Identifying Opportunities for Cancer
Prevention During Pre-Adolescence and Adolescence. Supplement for Journal of Adolescent
Health. J Adolescent Health. 2013; 52(2013):S60-S68.

41. Kennedy BR, Mathis CC, Woods AK. African Americans and their distrust of the health care
system: healthcare for diverse populations. J Cult Divers. 2007; 14(2):56-60. [PubMed: 19175244]

42. Croshy RA, Yarber WL, DiClemente RJ, Wingood GM, Meyerson B. HIV-associated histories,
perceptions, and practices among low-income African American women: does rural residence
matter? Am J Public Health. 2002; 92(4):655-659. [PubMed: 11919067]

43. Auchincloss AH, Hadden W. The health effects of rural-urban residence and concentrated poverty.
J Rural Health. 2002; 18(2):319-336. [PubMed: 12135153]

44. Moseley KL, Freed GL, Bullard CM, Goold SD. Measuring African-American parents' cultural
mistrust while in a healthcare setting: A pilot study. J Natl Med Assoc. 2007; 99(1):15-21.
[PubMed: 17304964]

45. Rosenthal SL, Rupp R, Zimet GD, Meza HM, Loza ML, Short MB. Uptake of HPV
vaccine:demographics, sexual history and vaules, parenting styules and vaccine attitudes. J
adolescent Health. 2008; 43(3):239-245.

46. Gerend MA, Magloire ZF. Awareness, knowledge, and beliefs about human papillomavirus in a
racially diverse sample of young adults. J adolescent health. 2008; 42(3):237-242.

47. Kim JJ, Andres-Beck B, Goldie SJ. The value of including boys in an HPV vaccination
programme: a cost-effectiveness analysis in a low-resource setting. Br J Cancer. 2007; 97(9):1322—
1328. [PubMed: 17923869]

48. Thomas TL, Higgins M, Stephens DP, Johnson-Mallard V. Young Latino men and human
papillomavirus vaccination choices. J Transcultural Nurs. published online 19 May 2014.

49. Parsons, P. Institute of Public Relations (Great Britain). Ethics in public relations : a guide to best
practice. London; Sterling, VA: Kogan Page; 2004.

50. Brewer NT, Fazekas KI. Predictors of HPV vaccine acceptability: a theory-informed, systematic
review. Prev Med. 2007; 45(2—-3):107-114. [PubMed: 17628649]

51. Jemal A, Simard EP, Dorell C, et al. Annual Report to the Nation on the Status of Cancer, 1975-
2009, Featuring the Burden and Trends in Human Papillomavirus (HPV)—-Associated Cancers and
HPV Vaccination Coverage Levels. J Natl Cancer Instit. 2013; 105(3):175-201.

52. Latkin CA, Knowlton AR. Micro-social structural approaches to HIV prevention:a social
ecological perspective. AIDS Care. 2005; 17(Supplement 1):S102-S113. [PubMed: 16096122]

53. Turrisi R, Hillhouse J, Heavin S, Robinson J, Adams M, Berry J. Examination of the short-term
efficacy of a parent-based intervention to prevent skin cancer. J Behav Med. 2004; 27(4):393-412.
[PubMed: 15559735]

54. Manne S, Jacobsen PB, Ming ME, Winkle G, Dessureault S, Lessin SR. Tailored Versus Generic
Interventions for Skin Cancer Risk Reduction for Family Members of Melanoma Patients. Health
Psychology. 2010; 29(6):583-593. [PubMed: 21090893]

55. Allen JD, Mohilajee AP, Shelton RC, Othus MK, Fontenot HB, Hanah R. Stage of adoption of the
human papillomavirus vaccine among college women. Prev Med. 2009; 48(5):420-425. [PubMed:
19133288]

56. Kennedy A, Sapsis K, Stokely S, Curtis CR, Gust D. Parental attitudes human papillomavirus
vaccination: An evaluation of educational intervention. J Health Communication. 2011; 16(3):
300-313. [PubMed: 21161814]

57. Gerend MA, Lee SC, Shepherd JE. Predictors of human papillomavirus vaccination acceptability
among underserved women. Sex Transm Dis. 2007; 34(7):468-471. [PubMed: 17139233]

Semin Oncol Nurs. Author manuscript; available in PMC 2017 August 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thomas

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Page 10

Bergren MD. Privacy questions from practicing school nurses. J School Nurses. 2004; 20(5):296—
301.

Thomas T, Blumling A, Delaney A. The Influence of Religiosity and Spirituality on Rural Parents'
Health Decision-Making and Human Papillomavirus Vaccine. Adv Nurs Sci. 2015; 38(4):E1-E12.

Ozawa S, Mirelman A, Stack ML, Walker DG, Levine OS. Cost-effectiveness and economic
benefits of vaccines in low and middle-income countreis; A systematic Review. Vaccine. 2012;
31(1):96-108. [PubMed: 23142307]

Lanza HI, Taylor RD. Parenting in moderation: Family routine moderates the relation between
school disengagement and delinquent behaviors among African American adolescents. Cultur
Divers Ethnic Minor Psychol. 2010; 16(4):540-547. [PubMed: 21058817]

Smith JS, Gilbert PA, Melendy A, Rana RK, Pimenta JM. Age-Specific Prevalence of Human
Papillomavirus Infection in Males: A GLobal Review. J Adolescent Health. 2011; 48(2011):540-
552.

Thomas TL. The new human papillomavirus (HPV) vaccine: Pos and cons for pediatric and
adolescent health. Pediatr Nurs. 2008; 34(5):429-431. [PubMed: 19051848]

Wilson RMBD, Carmody DP, Fogarty S. HPV vaccination completion and compliance with
recommended dosing intervals among female and male adolescents in an inner-city community
health center. ) Community Health. 2015; 2015(40):395-403. [PubMed: 25312867]

Glenn BATJ, Coronado GD, et al. Understanding HPV vaccination among Latino adolescent girls
in three U.S. regions. Journal of Immigrant and Minority Health. 2015; 17:96-103. [PubMed:
24557745]

Brown DR, Kjaer SK, Sigurdsson K, et al. The impact of quadrivalent human papillomavirus
(HPV; types 6, 11, 16, and 18) L1 virus-like particle vaccine on infection and disease due to
oncogenic nonvaccine HPV types in generally HPV-naive women aged 16-26 years. J Infect Dis.
2009; 199(7):926-935. [PubMed: 19236279]

Gold RNA, Riedlinger K. Factors predicting completion of the Human Papillomavirus vaccine
series. Journal of Adolescent Health. 2013; 52:472-432.

Semin Oncol Nurs. Author manuscript; available in PMC 2017 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Thomas

Page 11

Noninfectious HPV VLP
Infectious

Capsid proteinsii
L1 -

-
=

365
el
Lacks {2

o

L2 protein ’

Lacks viral DNA Viral DNA

Figure 1. Noninfectious HPV VLP (vaccine) versus Infectious HPV Virus
Credited to Dr. Timothy Baker with permission.

Timothy S. Baker, Professor

Departments of Chemistry & Biochemistry and Molecular Biology

University of California, San Diego

HPV — Human Papillomavirus

HPV VLP - HPV Virus Like Particles — resembles HPV but is non-infectious

Viral DNA - deoxyribonucleic acid: a main component of chromosomes and the material
that transfers genetic characteristics, in this case the DNA of HPV

L2, L2 protein — protein expressed by HPV subtypes 16 and 18 that are linked to cancer cell
production

Capsid Proteins - outer cap layer of the HPV also known as viral structural proteins which
can result in the self-assembly of VVPLs or Virus Like Particles
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Figure 2.

Suggested progressive steps to overcoming barriers to HPV vaccination series completion

Human Papillomavirus
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Table 1

Progression of human papillomavirus (HPV) vaccine approval, utilization and development from 2006 to 2016

Date Description

June 2006 Quadrivalent HPV vaccine, Gardasil, which prevents HPV types 6, 11, 16, and 18,
was approved by Food and Drug Administration (FDA). Vaccine is approved for
females 9 through 26 years of age.

October 2009  FDA approved use of HPV vaccine in males 9 to 26 years of age.

October 2011 Advisory Committee on Immunization Practices (ACIP) of the Centers for Disease
Control and Prevention (CDC) amended 2009 endorsement of HPV vaccine in
order to recommend routine use of vaccine in boys ages 11-12 and catch-up
vaccinations in boys ages 13-21. ACIP and CDC further stated that boys 9-10 years
of age and 22-26 years of age may also receive quadrivalent HPV vaccine.

February 2015  9-valent HPV vaccine known as Gardasil 9 approved by FDA and recommended

for use in both males and females. Gardasil 9 provides same protection against
HPV 6, 11, 16 & 18 with additional protection against HPV 31, 33, 45, 52 and 58.

2006-present

HPV immunization completion has remained well below the projected rates for
both males (less than 21%) and females (less than 60%), with lower than predicted
HPV vaccine completion rates among ethnic minority groups.

Note: Data from references 17, 21, 26-28, 31, 32, 34, 35.
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