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Introduction

Human papillomavirus (HPV) is a causative agent in
cervical, anal, oropharyngeal, penile, and vaginal/vulvar
cancers [1-5]. HPV types 16 and 18 are responsible for
>90% of HPV-associated cancers; [6] however, a number
of additional types have been identified as carcinogenic
[7]. Analysis of 2008-2012 data from the National Program
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Abstract

Human papillomavirus (HPV) vaccines offer primary prevention of cervical
cancer and protection against other HPV-associated cancers. HPV vaccine cover-
age in the United States (U.S.) remains low, particularly among older adolescents/
young adults, and the uninsured. We assessed awareness and knowledge of HPV
disease, HPV-related cancers, and HPV vaccines among working, uninsured
adults. Data from the 2014 Health Information National Trends Survey (HINTS
4, Cycle 4) were used as a benchmark. Patients were surveyed in late 2014 at
the Volunteers in Medicine free clinic in Duval County, Florida. Surveys con-
tained validated measures of HPV disease and vaccine knowledge; HPV-related
cancer knowledge was also assessed. Two-hundred and ninety-six surveys were
analyzable with an 84% participation rate. Half (50.3%) of participants had
heard of HPV, and 32.1% had heard of the HPV vaccine; in HINTS, these
estimates were 63.6% and 62.7%, respectively (both P < 0.0001). In adjusted
models, high HPV disease knowledge was associated with white race and in-
creased education; high vaccine knowledge was associated with white race, in-
creased education, and female sex. Recognition of HPV as a causative agent
was 43.9% for cervical, 9.1% for anal, and 11.1% for throat cancers. For all
HPV-associated cancers, participants had lower knowledge/recognition relative
to HINTS. The uninsured, socioeconomically disadvantaged adults we surveyed
were unaware of a ubiquitous virus that can cause cancer and the existence of
a vaccine to protect against it. These findings point to settings and populations
in which initiatives to promote HPV vaccination as a cancer prevention tool
remain critical.

of Cancer Registries (NPCR) and the Surveillance,
Epidemiology, and End Results (SEER) Program, deter-
mined that approximately 30,700 incident cancers attribut-
able to HPV occurred in the United States each year [8].
The rates per 100,000 persons (age-adjusted to the 2000
U.S. standard population) of histologically confirmed HPV-
associated cancers by site are 7.4 for cervical cancer (female
only), 4.5 for oropharyngeal squamous cell carcinoma

© 2016 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
This is an open access article under the terms of the Creative Commons Attribution License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited.


mailto:Radeckibreitkopf.carmen@mayo.edu

C. Radecki Breitkopf et al.

(SCC; 7.6 among males and 1.7 among females), 2.0 for
vulvar SCC (female only), 1.5 for anal SCC (1.1 among
males and 1.8 among females), and <1.0 for penile, vagi-
nal, and rectal SCC [8].

Licensed, safe, and effective vaccines to protect against
new HPV infections, including types 16 and 18, are cur-
rently available; these include bivalent, quadrivalent, and
nonavalent vaccines, each initially licensed for administra-
tion according to a 3-dose schedule. In 2014, the World
Health Organization reviewed noninferiority data and
evidence from studies with alternative dosing regimens
[9-12] and recommended a 2-dose (0, 6 months “prime-
boost”) schedule of bivalent or quadrivalent vaccine for
females 9-14 years of age, with vaccination of males
receiving lower priority [13]. Several countries have adopted
2-dose regimens and gender-restricted HPV vaccination
programs, despite the clear public health importance of
universal (both males and females) vaccination [14, 15].
In the United States, a 2-dose schedule is currently under
consideration by the Advisory Committee on Immunization
Practices (ACIP) but is not yet recommended. Presently,
the ACIP recommends routine vaccination of both males
and females at 11 or 12 years of age. Specific recom-
mendations include administering HPV vaccine up to age
21 for males and up to age 26 for females, males who
have sex with males, and immunocompromised individuals
[16-19]. HPV vaccines offer primary prevention of cervical
cancer and afford protection against other HPV-associated
cancers. In 2014, only 39.7% of girls and 21.6% of boys
13-17 years of age completed the HPV vaccine 3-dose
series in the United States [20]. Rates of vaccination against
HPYV are even lower in the United States among 19-26 year
olds, particularly among the uninsured [20]. Populations
vulnerable to health disparities, such as racial/ethnic minor-
ity groups, those with low income, limited English pro-
ficiency, or who are under- or uninsured, also have lower
HPV vaccine completion rates [21]. Lower rates of vac-
cination among these groups may compound already-
existing socioeconomic and racial/ethnic disparities for
several HPV-associated cancers — including cervical, oro-
pharyngeal, and vaginal cancers [22].

Reasons for poor HPV vaccine coverage in the United
States have been described and include parent-related fac-
tors, with ‘lack of knowledge’ and lack of physician rec-
ommendation being primary reasons cited among parents
for not vaccinating their children [20, 23]. Additional
barriers described by parents include inconsistent use of
preventive services among adolescents and teens, the cost
of vaccination, low perceived risk of HPV infection, and
concerns around the potential impact on sexual behavior
[23]. Parental attitudes and financial concerns have been
cited as barriers to offering the vaccine by healthcare
providers [23]. System-level barriers, such as lack of
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school-based vaccination program or mandates, and insur-
ance coverage have also been frequently identified [23].
These and other factors were thoroughly reviewed by
Jacobson and colleagues [24].

The President’s Cancer Panel report identified the need
to increase HPV vaccination as a public health priority
and outlined three goals toward achieving increased HPV
vaccination coverage in the United States: reducing missed
clinical opportunities to recommend and administer HPV
vaccines; increasing acceptance of HPV vaccination; and
maximizing access to HPV vaccination services [25]. The
research described herein was undertaken with these three
goals in mind and a focus on traditionally underserved
populations and populations suffering greater cancer bur-
den. Specifically, the purpose of this study was to assess
awareness and knowledge of HPV disease, HPV-related
cancers, and HPV vaccines among adults attending a
community-based volunteer clinic for the working unin-
sured. Little is known about whether individuals who
receive their routine health care in volunteer-based health
care settings are reached by HPV vaccine messaging and
cancer-related education. Our research addresses this gap
in the evidence base and characterizes HPV-related knowl-
edge and attitudes among an uninsured, working, and
ethnically and racially diverse population.

Materials and Methods

Design and setting

This cross-sectional, community-based study was approved
by the Institutional Review Board of Mayo Clinic and
conducted at the Volunteers in Medicine Clinic (VIM)
in Jacksonville, Florida (FL). The VIM clinic provides
free primary care for working individuals without insur-
ance who meet certain income requirements and live and/
or work in Duval County, FL. Health care providers at
VIM include volunteers who practice at other local health
care organizations, in addition to full time staff.
Approximately 1800 adult patients are seen annually; a
majority (about 70%) of patients are female and over
half are members of racial or ethnic minority groups.
Currently, HPV vaccination is not offered at VIM due
to cost considerations and a low volume of pediatric/
adolescent patients.

Instrument development and measures

The content of the survey was informed by general knowl-
edge of the clinic population and review of existing measures
of HPV vaccine attitudes and knowledge. Demographic
characteristics included sex, age, race, ethnicity, marital
status, employment status, number of children, and formal
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educational attainment. Awareness of HPV was assessed
by a “Yes” or “No” response to the question: “Before
today, had you ever heard of human papillomavirus (HPV)?”
Those responding “yes” completed a 16-item validated
HPV knowledge measure assessing disease knowledge devel-
oped by Waller and colleagues [26]. Example items include
“HPV can be passed during sexual intercourse,” “A person
could have HPV for many years without knowing it,” and
“HPV can be cured with antibiotics.” Response options
included “True,” “False,” and “Don’t know,” with scoring
allocating one point for each correct response, and zero
points for incorrect or “Don’t know” responses, summed
across items, for a potential range of 0-16. Additionally,
HPV-related cancer knowledge was assessed in a series of
nine items presented as follows: “HPV can cause ___
cancer” with five HPV-related cancers (cervical, anal, throat,
penile, vaginal/vulvar) and four cancers not currently known
to be HPV-related (lung, breast, prostate, skin) included;
response options given were “True,” “False,” and “Don’t
know.” Respondents who had not heard of HPV were
instructed to skip the disease and cancer knowledge items
and move to the item measuring HPV vaccine awareness.
HPV vaccine awareness was assessed by the question “Have
you ever heard of a vaccine to protect against HPV (such
as Gardasil or Cervarix)?” with “Yes” or “No” response
options. Those responding “Yes” completed seven vaccine
knowledge items from Waller et al. [26]. Example items
include “Girls who have had the HPV vaccine do not
need a Pap smear/test when they are older,” “The HPV
vaccines are most effective if given to people who have
never had sex,” and “The HPV vaccines offer protection
against all sexually transmitted infections.” The response
options and scoring for these seven items was the same
as described above for the disease knowledge items, with
a potential range of 0-7.

Surveys were developed in English and translated into
Spanish by a certified translator using translation and
back-translation techniques. The Spanish translation was
subsequently reviewed locally for language appropriateness;
this process resulted in minor modifications. The survey
content and data collection methodology were pilot-tested
for a 1-week period in VIM (March 20-25, 2014). Pilot-
testing demonstrated feasibility of recruitment (91% eligible
patients were offered a survey by clinic staff), acceptability
of a research survey in this setting (84% participation
rate), and informed changes to the survey design and
layout for ease of completion.

Procedures

Volunteers in Medicine staff recruited a convenience sample
of patients attending clinical appointments during the
study period (September 10, 2014-October 24, 2014).
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Patients who were not in acute distress, understood English
or Spanish, and provided oral consent to participate in
a research study were offered a survey. Patients who
returned a survey received a thank you gift and the HPV
Fact Sheet developed by the Centers for Disease Control
and Prevention.

Data from the 2014 Health Information National Trends
Survey (HINTS 4, Cycle 4) regarding HPV knowledge
and vaccine awareness were used as a national benchmark
against which to compare data from the VIM sample.
HINTS is a nationally representative survey of the U.S.
adult population focused on cancer-related knowledge,
attitudes, and behavior [27]. Data for HINTS 4, Cycle 4,
were collected between July and November 2014 through
self-administered mailed questionnaires. Further details
regarding HINTS methodology and questionnaires can be
found on the HINTS website [28].

Analysis

Demographic characteristics were assessed overall and for
those who had heard of HPV and the HPV vaccine. All
three knowledge scores were created by equal weight sum-
mation. Furthermore, if survey participants responded as
being unaware of HPV or the HPV vaccine, their respec-
tive knowledge scores were imputed to zero. High knowl-
edge for HPV disease, HPV vaccines, and HPV-related
cancer was defined as having a knowledge score in the
upper quartile of positive values (=75th percentile of
knowledge scores >1). Odds ratios (OR) and 95% con-
fidence intervals were estimated using logistic regression
to assess the association of demographic characteristics
with having high knowledge (as defined above) of HPV
disease, HPV-related cancers, and the HPV vaccine, respec-
tively. Additionally, estimates of association were derived
for each individual cancer comprising the HPV-related
cancer knowledge score. Proportions on the benchmark
items were calculated and tested using a one-sample pro-
portion test. The null hypothesis being that the VIM
proportion equals the national benchmark (HINTS) esti-
mate. HINTS data were weighted to provide estimates of
the U.S. population as well as correct for nonresponse
bias. All analyses were performed using SAS 9.4. Statistical
comparisons were two-sided and were considered signifi-
cant at the P < 0.05 level.

Results

During the study period, a total of 356 patients were
eligible to participate. Of these, 301 patients accepted a
survey and 55 declined (84% participation rate). Of the
301 surveys returned, five were excluded from analysis
due to excessive missing data; a total of 296 surveys were
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included in the analyses. While the study participants were
all adults, 230 (79%) indicated that they had children.
Of 183 participants who indicated their children’s age,
111 (61%) had at least one child who would be age-
eligible for HPV vaccination (ages: 9-26).

The study sample closely reflected the overall demo-
graphics of the VIM patient population (described above).
Specifically, 78% of the sample was female, 51% were
black or African American and 10% were Hispanic, with
a median age of 49 years. Additional demographic char-
acteristics are shown in Table 1. The sample differed
somewhat from the population of Duval County, FL,
which is 51.5% female, 29.4% black or African American,
and 8.1% Hispanic, with a median age of 35.9 years
(http://factfinder.census.gov/faces/tableservices/jsf/pages/
productview.xhtml?src=CF).

Overall, 50.3% (n = 149) of the sample reported they
had heard of human papillomavirus or HPV, and 32.1%

Table 1. Demographics for total sample and by HPV disease awareness
and HPV vaccine awareness.

Heard of Heard of HPV
Total sample  HPV (Yes) Vaccine (Yes)

Characteristic (n =296) (n = 149) (n=95)
Age (years)

Mean (SD) 47.1(10.1) 45.2(10.5) 45.4(10.0)

Median (Q1, Q3) 49 (41, 54) 46 (38, 53) 47.5(39, 52)

N, %' N, %' N, %'

Sex

Female 225 (77.9) 129 (87.2) 85 (90.4)

Male 64 (22.1) 19(12.8) 9(9.6)
Race

Black 150 (50.7) 73 (49.0) 40 (42.1)

White 114 (38.5) 65 (43.6) 51 (53.7)

Other 32(10.8) 11(7.4) 4(4.2)
Ethnicity

Hispanic 25(9.8) 11 (8.0) 10(11.2)

Not Hispanic 231(90.2) 127 (92.0) 79 (88.8)
Education

<High school 140 (49.0) 51(34.9) 27 (29.3)

Some college/ 102 (35.7) 68 (46.6) 45 (48.9)

technical school

>College 44 (15.4) 27 (18.5) 20 (21.7)
Marital status

Single 71 (24.5) 36 (24.3) 23 (24.5)

Married/partnered 110 (37.9) 57 (38.5) 37 (39.4)

Other? 109 (37.6) 55(37.2) 34 (36.2)
Have children

Yes 230 (78.8) 110 (73.8) 73 (76.8)

No 62 (21.2) 39 (26.2) 22 (23.2)
Number of children

Mean (SD) 2.12(1.78) 1.77 (1.54) 1.89(1.51)

Median (Q1, Q3) 2(1,3) 2(0,3) 2(1,3)

HPV, Human papillomavirus; SD, standard deviation.
"Frequencies and percent of nonmissing responses are reported.
2Separated, divorced, widowed.
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(n = 95) had heard of a vaccine to protect against HPV
(such as Gardasil or Cervarix) (Table 1). These rates are
lower than estimates of awareness of HPV (63.6%) and
the HPV vaccine (62.7%) obtained in HINTS data (both
P < 0.0001).

HPV disease, HPV vaccine, and HPV cancer-related
knowledge questions ranged from 0 to 16 items, 07 items,
and 0-7 items, respectively. For patients who were aware
of HPV or the HPV vaccine, the median (Q1, Q3) correct
was 7 (2, 10), 3 (0, 4), and 1 (0, 4) for HPV disease, HPV
vaccine, and HPV cancer knowledge, respectively. In adjusted
models, whites and those with more education were more
likely to have high HPV disease knowledge. Similarly, whites,
females, and those with more education were more likely
to have high HPV vaccine knowledge (Table 2). In adjusted
models, there were no significant associations between demo-
graphic characteristics and high total scores of HPV-related
cancer knowledge; however, the strongest association was
with increased education (P = 0.067).

With regard to the knowledge items addressing specific
cancers, knowledge was greatest for cervical cancer, with
43.9% (n = 130) answering correctly that HPV can cause
cervical cancer. Importantly, only 9.1% (n = 27) of
respondents marked the correct answer (“True”) for “HPV
can cause anal cancer.” When benchmarked against national
estimates obtained in HINTS 2014 data, VIM survey
respondents were less knowledgeable of HPV as a cancer-
causing agent for each of the cancers that were included
in both surveys (Table 3). Furthermore, only 26% (n = 77)
of VIM survey respondents gave the correct answer of
“False” to the item “HPV can cause lung cancer” and
less than one-quarter correctly answered “False” to the
item “HPV can cause breast cancer.” Associations between
demographic characteristics and correct knowledge of
individual cancers revealed only sex/gender associations
for cervical (OR = 2.44; 95% CI = [1.33, 4.55]) and
vulvar/vaginal cancer (OR = 2.33; 95% CI = [1.16, 4.55])
such that females were more likely to answer these items
correctly. Similarly, nonwhites were less likely to have
correct knowledge of lung and skin cancers. Also, those
with more than a high school education were more likely
to have correct knowledge of cervical, vulvar, prostate,
anal, lung, and skin cancers (results not shown).

Discussion

Awareness and knowledge of HPV disease, HPV vaccines,
and HPV-related cancers was low among working, unin-
sured adult patients receiving care in a volunteer-based
community health clinic. Only half of survey respondents
had heard of HPV; this estimate is similar to that reported
by Fowler and colleagues among a community-based sample
of Latinas in the United States [29]. Further, less than
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Table 2. Logistic regression assessing demographic predictors of high knowledge'.
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HPV knowledge

HPV vaccine knowledge

Cancer knowledge

Characteristic OR 95% Cl OR 95% Cl OR 95% Cl

Unadjusted models

Age (continuous) 0.96 (0.93,0.99) 0.98 (0.96, 1.01) 0.98 (0.95, 1.02)
Sex (Female) 2.22 (0.90, 5.48) 2.83 (1.16, 6.94) 1.21 (0.47, 3.09)
Race (white) 2.15 (1.15, 4.01) 1.88 (1.05, 3.36) 2.10 (0.99, 4.45)
Ethnicity (Hispanic) 1.16 (0.41, 3.27) 0.98 (0.35, 2.74) 1.08 (0.30, 3.84)
Education (> High School) 2.97 (1.49, 5.90) 4.60 (2.31,9.16) 2.93 (1.26, 6.82)

Adjusted models
Age (continuous) 0.95 (0.92, 0.99) 0.98 (0.95, 1.02) 0.98 (0.94, 1.01)
Sex (Female) 1.99 (0.77,5.17) 2.93 (1.06, 8.08) 1.24 (0.44, 3.50)
Race (White) 2.58 (1.28,5.21) 2.39 (1.21, 4.68) 1.63 (0.72, 3.68)
Ethnicity (Hispanic) 1.03 (0.35, 3.05) 0.85 (0.28, 2.54) 1.02 (0.28, 3.75)
Education (> High School) 2.34 (1.14, 4.84) 5.04 (2.30, 11.06) 2.25 (0.94, 5.38)

Cl, confidence interval; OR, odds ratio; HPV, Human Papillomavirus; Significant ORs in boldface.
"High knowledge defined as a knowledge score >75th percentile (of knowledge scores >1). Referent groups: Sex (Male); Race (nonwhite); Ethnicity

(non-Hispanic); and Education (< High School).

Table 3. HPV-related cancer knowledge among VIM sample and HINTS
Cycle4 respondents.

VIM sample HINTS Cycle 4!
HPV can cause N (%) correct N (%) correct P-value
Cervical cancer? 130 (43.9) 1649 (49.0) 0.0803
Penile cancer? 11.5) 574 (18.1) 0.0031
Anal cancer? 9.1) 526 (16.0) 0.0012
Throat cancer? 1.1 638 (18.5)

34 (
27 (
33¢( 0.0011
Vaginal/vulvar cancer? 91 (30.7 -
Lung cancer? 77 (26.0 -

70 (

33¢(

57 (

Breast cancer? 23.6
Prostate cancer? 11.1
Skin cancer? 19.3

)
)
)
)
)
)

VIM, volunteers in medicine clinic; HPV, Human Papillomavirus; —, data
not available.

"Health Information National Trends Survey (HINTS) data are un-
weighted responses and estimated weighted percent.

2Correct answer = yes.

3Correct answer = no.

one-third of VIM clinic patients surveyed had heard of
a vaccine to prevent HPV and a majority of our respond-
ents did not know the causative relationship between HPV
and many cancers. The low rates of knowledge of HPV
disease and the availability of prophylactic vaccines observed
in this sample of medically underserved adults in the
United States are consistent with rates reported among
a population-based survey of young adult women in
Morocco [30] and a systematic review of 14 studies con-
ducted in African countries [31]. Knowledge of the causal
link between cancer and HPV was highest for cervical
cancer. However, fewer than half of respondents were
aware of this association. Knowledge of the link between
HPV and throat cancer was strikingly low, at 11% of the
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sample. This finding is consistent with a reported range
of between 1 and 44% for general (nonmedical or dental
professional) population samples in a recent systematic
review [32]. Oropharyngeal cancer affects both men and
women and is increasing in incidence in several developed
countries, including the United States [33-35]. The lack
of knowledge of HPV as a risk factor for oropharyngeal
cancer, the increasing prevalence of oropharyngeal cancer,
an increased risk of this cancer for males as compared
to females, and unavailability of screening [35] should
draw attention to the need for vaccine efficacy data in
this cancer and universal HPV vaccine recommendations
in countries where they currently do not exist.

These findings underscore a crucial need for strategies
to educate medically underserved adults about HPV and
to offer information about the HPV vaccine and, if resources
permit, offer the vaccine in all clinic settings. Volunteer
clinics should be a priority for HPV vaccine initiatives
because they reach particular populations (e.g., uninsured,
female, racial minority) that have disproportionately lower
HPV vaccine coverage and higher rates of several HPV-
associated cancers [22]. While this clinic assists working
individuals without insurance who meet certain income
requirements, we estimate that 40-50% would have at
least one child who is eligible for the HPV vaccine.
Increasing the knowledge of the clinic patients about the
HPV vaccine and community resources available for chil-
dren to be vaccinated may mediate an increase in vac-
cinations of their age-eligible children. Maximizing access
to HPV information, factual knowledge, and vaccination,
including catch-up vaccination for adults up to age 26,
is consistent with the recommendations of the American
College of Obstetricians and Gynecologists, the American
College of Physicians, the Advisory Committee on

© 2016 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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Immunization Practices and addresses all three of the goals
within the President’s Cancer Panel Report [25]. Indeed,
this report recommends increasing the range of settings
in which HPV vaccines may be administered.

Decades of work in cancer prevention, early detection,
and treatment have resulted in declining death rates for
many cancers in the United States; however, the gains
afforded by such efforts have not been equally enjoyed
by those belonging to economically and socially disadvan-
taged groups [36]. Cancer remains a highly-feared disease
and a complex condition that is associated with significant
morbidity and mortality. Communication strategies that
frame HPV vaccines as vaccines to prevent cancer may
increase acceptance and coverage. Toward this end, the
nation’s National Cancer Institute-designated cancer centers
recently endorsed a statement promoting HPV vaccination
as a cancer prevention tool, in the first unanimous endorse-
ment of its kind (http://www.asco.org/sites/www.asco.org/
files/nci_hpv_consensus_statement_012716.pdf).

Prior research suggests that educational efforts empha-
sizing the diseases that vaccines prevent may be more
effective in reducing vaccine hesitancy than educational
interventions aimed at dispelling misconceptions about
the vaccine [37]. Thus, adopting a cancer-prevention dialog
may effectively divert the provider-adolescent-parent con-
versation away from sexual activity. Instead, the conversa-
tion could be directed toward a discussion of primary
and secondary prevention of future cancers by getting
the HPV vaccine and not initiating (or stopping) cancer-
risk behaviors that often start in young adulthood (e.g.,
tobacco use, tanning).

This study reveals gaps in knowledge and awareness
of HPV vaccines in a United States sample of uninsured,
socioeconomically disadvantaged adults when benchmarked
against national estimates obtained during the same year.
These gaps in knowledge potentially exist in other, simi-
larly disadvantaged groups in the United States more than
10 years after the vaccine was licensed for use among
females, and several years after being recommended for
males. Our findings suggest that some of the most vul-
nerable individuals remain unaware of a ubiquitous virus
that can cause cancer and the existence of a safe and
effective vaccine to protect against it. These findings, while
not without the limitations associated with a convenience
sample of relatively small size obtained from a single clinic
setting, are important and point to settings and popula-
tions in which HPV vaccine initiatives remain critical.
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