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Abstract

Understanding where adolescents obtain information about human papillomavirus (HPV) vaccines may be helpful in
designing public health interventions promoting HPV vaccination. This study assessed the following: (1) exposure to
specific sources of information about HPV vaccines, (2) self-reported helpfulness of these sources of information,
and (3) whether the specific source of information was associated with knowledge and perceptions about HPV
vaccines among adolescent girls. There were 339 adolescent girls (mean age = 16.8 years) recruited into the study.
Television advertisements, the Internet, doctors/nurses, and mothers were the most frequently reported sources
of vaccine information; more than 90% of participants who received information from these sources reported
they were helpful. Adolescents who received information about HPV vaccines from television advertisements, the
Internet, clinicians, and mothers had higher knowledge about HPV vaccines and more positive perceptions. Assuring
the accuracy of messages from these sources will be essential, given their importance in influencing adolescents’
knowledge and perceptions about HPV vaccines.
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Introduction fewer perceived barriers to vaccination, greater perceived
susceptibility to HPV-related disease, and belief that
influential individuals would recommend vaccination.*’
Despite the importance of knowledge and perceptions in
vaccine uptake, little is known about the factors associ-
ated with higher knowledge or positive perceptions
toward HPV vaccination, especially among adolescent
girls. Therefore, determining factors associated with HPV
vaccine knowledge and perceptions among adolescents is
of interest as interventions affecting change in knowledge
and perceptions are needed to increase uptake.®

Currently, 3 vaccines, a bivalent, quadrivalent, and
9-valent vaccine, are recommended by the Advisory
Committee on Immunization Practices for prevention
of infection by human papillomavirus (HPV), a virus
that is causally linked with anogenital cancers
and condylomata.” The Advisory Committee on
Immunization Practices recommends routine HPV
vaccination for boys and girls aged 11 to 12 years,
catch-up vaccination for males aged 13 to 21 years as
well as vaccination of males aged 22 to 26 years at
high risk, and catch-up vaccination for females aged |
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Individuals, especially parents and clinicians, are
likely to influence adolescent girls’ vaccine knowledge
and attitudes.”® Adolescents tend to have positive atti-
tudes about HPV vaccination when their parents intend
to vaccinate them and when adolescents perceive that
their parents think vaccination is important.” Likewise,
provider recommendation for vaccination is a critical
factor in terms of vaccine acceptability for parents as
well as adolescents.'”!* However, the influence of ado-
lescents’ social networks and media on knowledge and
perceptions toward the HPV vaccine among adolescent
girls have not been examined, to our knowledge.

While mass media is useful in providing information
and helping people construct knowledge about the vac-
cine, the interpersonal interactions of the social network
have the potential to be more effective in forming and
changing health behavior perceptions.'*'* For example,
if the HPV vaccine is perceived to be risky by parents
and adolescents, information provided through web-
sites, presentations, printed public health materials, and
one-on-one counseling may lack the required compo-
nents needed to persuade parents and adolescents to
accept and obtain the HPV vaccine.'®'” Additionally,
family members and friends as sources of information
have been documented to negatively influence vaccina-
tion behaviors; for example, if they share negative expe-
riences of the influenza vaccine making them sick.'
Thus, HPV vaccine acceptance may be dependent on
parents and adolescents obtaining accurate information
and positive messages from multiple sources including
mass media and people within their social networks.

Therefore, we designed a study among adolescent
girls who had received their first HPV vaccine to (1)
examine exposure to specific sources of information
about HPV vaccines among adolescent girls, specifi-
cally media and people within adolescents’ social net-
works; (2) assess self-reported helpfulness of these
sources of information; and (3) determine whether the
specific source of information, as well as the number of
sources of information, were associated with knowledge
and perceptions about HPV vaccines.

Material and Methods
Subjects and Study Design

Participants, aged 13 to 21 years, were consecutively
recruited from an urban hospital-based adolescent pri-
mary care office for a longitudinal study examining the
attitudinal and behavioral impact of HPV vaccination
among adolescent girls. The data analyzed for this study
were collected at the baseline visit. The study was
approved by the hospital’s institutional review board.

Participants completed self-administered, paper-and-
pencil surveys. The survey included a 13-item validated
index assessing knowledge about HPV (10 items) and
HPV vaccines (3 items; Table 1)."” Response options
were true, false, and don’t know, and scale score was
calculated for the number of correct items. The survey
also assessed HPV vaccine perceptions of normative
beliefs, benefits, and barriers, and perceptions of HPV
severity and susceptibility using validated, theory-based
scales developed in our previous work among similar
populations.'”?' The 7 scales, each including items mea-
sured using a S-point Likert-type rating, assessed nor-
mative beliefs (belief that influential people would want
the participant to be vaccinated; 4 items, Cronbach’s
o = .72), barriers to vaccination related to vaccine safety
(4 items, o = .74), barriers related to insufficient infor-
mation about the HPV vaccine (2 items, o = .88), bene-
fits of vaccination related to vaccine safety (3 items,
a = .80), benefits of vaccination related to protection
against HPV-related disease (2 items, o.=.60), perceived
susceptibility to genital warts and cervical cancer (2
items, a = .75), and perceived severity of genital warts
and cervical cancer (2 items, o = .84).

Participants were asked to indicate whether they had
heard about HPV vaccines during the prior 6 months
from any of the following sources: 4 media sources
(newspaper/magazine, television [TV] advertisements,
radio, and the Internet), and 7 individual network sources
(mother, father, other relatives, doctor or nurse, teacher,
church/synagogue/mosque, and girlfriends or boy-
friends). If the participant reported that she heard about
HPV vaccines from a given source, she was asked to rate
the source as extremely helpful, somewhat helpful, or
not helpful to her. Given that only a small percent of
participants endorsed any source as somewhat helpful,
the 3 categories were collapsed for analysis into not
helpful versus somewhat or extremely helpful.

Statistics

Descriptive analyses were performed to examine par-
ticipants’ demographic characteristics, sources of
information about HPV vaccines, HPV and HPV vac-
cine knowledge and perceptions. Univariate analyses
using independent ¢ tests were performed to compare
the mean scores for knowledge and perceptions scales
for those who did versus those who did not report
having received information about HPV vaccines
from each of the 11 possible sources of information.
Spearman correlation coefficients were used to deter-
mine whether the number of sources of information
reported was associated with knowledge and percep-
tions scale scores.
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Table I. HPV and HPV Vaccine Knowledge.

Knowledge Item

Correct Response, n (%)

Most women with HPV have problems with menstrual periods.”

I

2. HPV infection can cause problems getting pregnant.”

3. HPV infection can sometimes be cured with antibiotics.”
4

HPV is spread from person to person by skin to skin genital

contact.

5. HPV vaccine protects girls and women from all the HPV types

that cause cancer.**

6. Smoking increases a woman’s chance of getting cervical cancer

if she has HPV.

7. Genital warts always goes away permanently if a woman gets

the right treatment.®

8. Girls and women who have received the HPV vaccine are
protected 100% against cervical cancer.**

9. HPV infection is often detected by a Pap test.”

10. If a woman’s male sexual partners use condoms, she is
completely protected against HPV.?

I'l. Women with HPV may need to get Pap tests more often than

those without HPV.?

12.  Girls and women who have received the HPV vaccine still need

Pap tests.”
I3. A person may be infected with HPV and not know it.”

21 (6.2)
24 (7.1)
50 (14.8)
97 (28.6)

103 (30.4)

110 (32.5)

132 (38.9)

145 (42.8)

178 (52.5)
195 (57.5)

204 (60.2)
235 (69.3)

295 (87.0)

Abbreviations: HPV, human papillomavirus; Pap test, Papanicolaou test.
*Correct answer = False.

®Correct answer = True.

“Vaccine-related knowledge item.

Results
Demographics

The mean age of the 339 participants was 16.8 years,
and the majority was black (n = 259, 76.4%), followed
by white (n =56, 16.5%) and other (n =24, 7.1%). Most
participants reported having insurance at the time of
enrollment (n = 284, 83.7%) with Medicaid as the
primary source (n = 194, 57.2%). Just more than half of
the participants were sexually experienced (n = 195,
57.5%). Table 1 provides the percentage of participants
who responded correctly to the HPV and HPV vaccine
knowledge scale. Table 2 provides sources of informa-
tion about HPV vaccines and helpfulness of each source.

Associations Between Sources of Information
and Knowledge and Perceptions Toward HPV
Vaccines

TV advertisements, in addition to being the most com-
monly reported media source for HPV vaccine infor-
mation, were also associated with several knowledge
and perceptions measures (Table 3). Having received
(vs not having received) information from a TV
advertisement was associated with higher knowledge

(t = 5.05, P < .0001), higher normative beliefs (ie,
belief that important individuals would want her vac-
cinated; t = 2.90, P = .004), fewer perceived barriers
related to vaccine safety (r = 2.55, P = .011), greater
perceived benefits related to vaccine safety (¢ = 3.05,
P = .0024), and greater perceived benefits related to
vaccine protection (¢ = 2.75, P = .0062). In contrast,
TV advertisements were associated with lower per-
ceived susceptibility to genital warts and cervical cancer
(t=1.98, P=.049). Having received information from
the Internet was associated with higher HPV knowl-
edge (¢t = 3.23, P =.0014), and having received infor-
mation from the Internet (¢ = 2.06, P = .04) and a
newspaper (¢ = 4.08, P < .0001) were also associated
with higher normative beliefs.

Doctors and nurses were the most commonly reported
individual source of information about HPV vaccines
and the individual source associated with the highest
number of scales measuring knowledge and perceptions.
Those who indicated that doctors or nurses were sources
of information had higher knowledge scores (r = 1.98,
P =.049), higher normative beliefs (r = 2.22, P = .027),
fewer perceived barriers related to vaccine safety (r=3.27,
P = .0012), and greater perceived benefits related to
vaccine safety (¢ = 2.34, P = .02). Participants who
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Table 2. Sources of Information About HPV Vaccines and Helpfulness of Each Source.
Received Information Information From That Source

Source of Information From That Source, n (%) Somewhat or Extremely Helpful, n (%)
Media sources

TV advertisements 222 (65.7) 211 (95.0)

The Internet 118 (34.8) 211 (95.0)

Newspaper or magazine 69 (20.3) 57 (82.6)

Radio 68 (20.1) 60 (88.2)
Individual sources

Doctor or nurse 299 (88.5) 297 (99.3)

Mother 129 (38.1) 125 (96.9)

Other relatives 73 (21.5) 70 (95.9)

Teacher 59 (17.4) 57 (96.5)

Girlfriend/boyfriend 55 (16.2) 47 (85.5)

Father 27 (8.0) 26 (96.3)

Church/synagogue/mosque 13 (3.8) 12 (92.3)

Abbreviations: HPV, human papillomavirus; TV, television.

reported mothers as a source of information had higher
normative beliefs (+ = 2.45, P = .015) and fewer
perceived barriers related to vaccine safety (1 = 1.98,
P =.048). In contrast, the few participants who endorsed
fathers as a source of HPV vaccine information had
lower knowledge about HPV and HPV vaccines (1= 2.25,
P =.025) and fewer perceived benefits related to vaccine
safety (+=3.84, P=.0001).

Spearman correlation coefficients between number
of information sources reported and knowledge and
perceptions are shown in Table 4. Greater number of
media sources was associated with higher knowledge
(r =.22, P <.0001), higher normative beliefs (r = .20,

=.0002), fewer perceived barriers related to vaccine
safety (r,=.17, P =.0023), greater perceived benefits
related to vaccine safety (r, = .14, P = .0083), and
greater perceived severity of genital warts and cervical
cancer (rq = .13, P =.02). Higher number of individual
sources was associated with higher normative beliefs
(r, = .15, P = .0067) and fewer perceived barriers
related to vaccine safety (r,=.15, P = .005). Higher
number of total sources was associated with higher
knowledge (. = .16, P = .0025), higher normative
beliefs (r.= 21 P <.0001), fewer perceived barriers
related to safety (r,=.17, P =.0013), and greater per-
ceived benefits related to safety (r,=.13, P =.0201)
and vaccine protection (rS =.13, P=.0165).

Discussion

Media sources were highly associated with knowledge
about HPV and the vaccine. Media can have a power-
ful impact on vaccination attitudes and behaviors as
demonstrated by negative media coverage of the
measles-mumps-rubella vaccine leading to decreased

measles-mumps-rubella  vaccination.”> Given that
media and marketing can be biased and can influence
knowledge and perceptions, it was encouraging that in
this study exposure to TV advertisements was associ-
ated with greater HPV and HPV vaccine knowledge
and more positive perceptions toward the vaccine. This
finding correlates with another study’s results that
women in the United States demonstrated better under-
standing of HPV than women in the United Kingdom
and Australia; this finding was hypothesized to be
related to the direct-to-consumer advertisements by the
manufacturer, which are not allowed in the United
Kingdom or Australia.”> While our study demonstrated
positive results regarding exposure to TV advertise-
ments, additional data are needed to better understand
the relationship between TV advertisements and HPV
vaccine perceptions and uptake.

This study also demonstrated that obtaining informa-
tion about the HPV vaccine from the Internet was asso-
ciated with higher knowledge and positive normative
beliefs. While an increasing number of people utilize the
Internet to obtain information about the HPV vac-
cine,”** websites that are critical of the vaccine enhance
negative perceptions and lower vaccination inten-
tion.”*?” Therefore, the participants in this study might
have accessed an Internet website providing positive
messages about the HPV vaccine. However, people
searching the Internet for vaccine information are likely
to experience a mix of accurate and inaccurate informa-
tion. Thus, public health officals should include efforts
to help parents and adolescents to distinguish Internet
sites that provide medically accurate, evidence-based
information from those based on misinformation and
myths,”® thereby increasing positive perceptions of HPV
vaccines and intention to vaccinate.
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Table 3. Association Between Sources of Information About HPV and HPV Vaccines and Knowledge and Perceptions
Regarding HPV Vaccines.

Barriers Benefits Susceptibility Severity

Sources of to Genital of Genital
Information HPV and Insufficient Warts and Warts and
About HPY  HPV Vaccine Normative Vaccine  HPV Vaccine  Vaccine Vaccine Cervical Cervical
Vaccines (N) Knowledge® Beliefs® Safety®  Information®  Safety®  Protection’ Cancer® Cancer"
TV advertisements

Yes (222) 5.76%¥Fk 3.99%* 4.01* 3.04 4.23%* 3.65%* 2.13* 4.24

No (116) 433 3.78 3.82 3.08 4.00 3.40 2.34 4.12
The Internet

Yes (118) 5.88** 4.02* 4.03 3.06 4.20 3.59 2.17 427

No (221) 4,95 3.87 3.89 3.05 4.13 3.55 221 4.16
Newspaper

Yes (69) 5.71 4| 9wt 4.07 2.96 4.32% 3.67 2.12 4.38

No (270) 5.17 3.85 3.91 3.08 4.11 3.54 222 4.15
Radio

Yes (68) 5.35 3.98 4.00 3.00 4.14 3.6l 2.18 4.17

No (271) 5.26 3.91 3.39 3.07 4.16 3.55 2.20 4.29
Doctor or nurse

Yes (299) 5.37* 3.95%* 3.99%* 3.04 4.19* 3.60 2.17 421

No (39) 4,52 3.71 3.62 3.13 3.92 3.34 241 4.10
Mother

Yes (129) 5.23 4.03* 4.03* 3.06 4.21 3.62 2.18 4.24

No (210) 5.30 3.85 3.89 3.05 4.12 3.53 221 4.17
Other relatives

Yes (73) 5.34 4.07* 4.05 3.13 4.07 3.58 2.18 4.12

No (266) 5.26 3.88 3.91 3.03 4.17 3.56 2.20 4.21
Teacher

Yes (59) 5.76 3.88 3.98 3.18 4.07 3.44 2.10 3.93

No (280) 5.12 3.92 3.93 3.03 4.17 3.59 222 425
Girlfriends or boyfriends

Yes (55) 5.76 4.09* 4.05 3.05 4.09 3.77* 2.06 4.17

No (284) 5.18 3.89 3.92 3.05 4.17 3.52 222 4.20
Father

Yes (27) 4.22% 3.82 3.88 2.98 3.69%* 3.58 2.46 3.87

No (312) 5.37 3.92 3.95 3.06 4.19 3.44 2.17 4.22
Church/synagogue/mosque

Yes (13) 4,15 3.63 4.02 3.46 3.87 3.34 2.07 3.92

No (326) 5.32 3.93 3.94 3.04 4.16 3.57 2.20 421

Abbreviation: HPV, human papillomavirus.

*Measured using a |3-item validated index assessing knowledge about HPV (10 items) and HPV vaccines (3 items). Response options included
true, false, and don’t know with scale scores being calculated on the number of items correct. Higher scores indicate higher knowledge of HPV
and the vaccine.

®Measured the belief that influential people would want the participant to be vaccinated. Four items were used in this scale and response
options included a 5-point Likert-type rating. Higher scores indicate higher normative beliefs.

“Measured perceived barriers to vaccination related to vaccine safety using 4 items. Response options included a 5-point Likert-type rating, and
higher scores indicate fewer barriers to vaccination based on vaccine safety.

Measured perceived barriers related to insufficient knowledge about the HPV vaccine using 2 items. Response options included a 5-point
Likert-type rating, and higher scores indicate fewer barriers because of insufficient information about the HPV vaccine.

°Measured perceived benefits to vaccination related to vaccine safety using 3 items. Response options included a 5-point Likert-type rating, and
higher scores indicate greater perceived benefits to vaccination based on vaccine safety.

‘Measured perceived benefits of vaccination related to protection against HPV-related disease using 2 items. Response options included a
5-point Likert-type rating, and higher scores indicate greater perceived benefits to vaccination based on protection against HPV-related
disease.

#Measured perceived susceptibility to genital warts and cervical cancer using 2 items. Response options included a 5-point Likert-type rating,
and higher scores indicate greater perceived susceptibility.

"Measured perceived severity of genital warts and cervical cancer using 2 items. Response options included a 5-point Likert-type rating, and
higher scores indicate greater perceived severity.

kP <0001, #0001 <P <.001.*%001 <P <.0l.*0l <P<.05.
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Table 4. Spearman Correlation Coefficients Between Multiple Sources of Information With Knowledge and Perceptions

About HPV and HPV Vaccines.

Barriers Benefits

Susceptibility to  Severity of
Sources of HPV and Insufficient Genital Warts  Genital Warts
Information About HPV Vaccine Normative Vaccine HPV Vaccine Vaccine  Vaccine and Cervical and Cervical
HPV Vaccines Knowledge®  Beliefs® Safety® Information® Safety® Protection Cancer® Cancer"
Media sources' 2kek 20k A7 -.02 L4k .09 -.10 3%
Individual sources’ .09 N e L5 -.02 .09 2% -.09 .03
Total sources" 16w 20w | 7 -.03 3% 3% - 12% .09

Abbreviation: HPV, human papillomavirus.

*Measured using a |3-item validated index assessing knowledge about HPV (10 items) and HPV vaccines (3 items). Response options included
true, false, and don’t know with scale scores being calculated on the number of items correct. Higher scores indicate higher knowledge of HPV

and the vaccine.

®Measured the belief that influential people would want the participant to be vaccinated. Four items were used in this scale and response
options included a 5-point Likert-type rating. Higher scores indicate higher normative beliefs.

“Measured perceived barriers to vaccination related to vaccine safety using 4 items. Response options included a 5-point Likert-type rating, and
higher scores indicate fewer barriers to vaccination based on vaccine safety.

“Measured perceived barriers related to insufficient knowledge about the HPV vaccine using 2 items. Response options included a 5-point
Likert-type rating, and higher scores indicate fewer barriers because of insufficient information about the HPV vaccine.

“Measured perceived benefits to vaccination related to vaccine safety using 3 items. Response options included a 5-point Likert-type rating, and
higher scores indicate greater perceived benefits to vaccination based on vaccine safety.

‘Measured perceived benefits of vaccination related to protection against HPV-related disease using 2 items. Response options included a
5-point Likert-type rating, and higher scores indicate greater perceived benefits to vaccination based on protection against HPV-related

disease.

#Measured perceived susceptibility to genital warts and cervical cancer using 2 items. Response options included a 5-point Likert-type rating,

and higher scores indicate greater perceived susceptibility.

"Measured perceived severity of genital warts and cervical cancer using 2 items. Response options included a 5-point Likert-type rating, and

higher scores indicate greater perceived severity.
'Media sources included between 0 and 4 sources.
'Individual sources included between 0 and 7 people as sources.

“Total sources included between 0 and || media and people as sources.

P <0001, #0001 <P <.001.*%.001 <P<.0l.*0l <P<.05.

Additionally, analyses suggest that exposure to more
than one media source was associated with increased
knowledge and more positive perceptions. Several stud-
ies of adults have demonstrated that greater volumes of
media coverage as well as multiple sources of HPV
information, including media and people from social
networks, were correlated positively with HPV
knowledge®?’; one found that for each additional
source reported, there was a greater odds of having
received the vaccine or intention to get the vaccine for
themselves (in those vaccine eligible) or for their daugh-
ter (if a parent).”” Despite these efforts, more than one
fifth of sixth graders’ parents who did not receive the
vaccine reported that they did not have enough informa-
tion about the vaccine to make an informed decision.’
Furthermore, other studies examining online news
stories’ ™ have found key concepts about HPV vac-
cines to be missing, such as HPV’s link to cervical can-
cer, risk factors, symptoms, and common prognosis.
Thus, it is important that media sites providing health
information are monitored and have mechanisms in
place to provide accurate and comprehensive informa-
tion. Furthermore, one study utilized a social marketing

approach to better understand how to provide HPV vac-
cine information to African American girls and their
mothers. These participants suggested using several
channels of communication, including mass media to
provide information about safety and side effects, how
HPV is spread, and where to receive more information.
Participants also suggested these messages should be
catchy yet simple and designed by teens.** More research
is needed to explore whether media messages that influ-
ence perceptions and knowledge are, in turn, directly
related to actual vaccine acceptance.

Clinicians were a major source of information
about the HPV vaccine, and participants who reported
a clinician as a source of information had more positive
perceptions and beliefs about HPV vaccines. Other
studies have demonstrated similar findings: in one
study, high school girls valued HPV vaccine infor-
mation from nurses and physicians and receiving
information from these clinicians was associated with
being vaccinated.””> Physician recommendation and
normative beliefs have been shown to be predictors of
HPV vaccination in a number of other studies.* Thus,
encounters with clinicians should be used to fill
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vaccine knowledge gaps and open a dialogue about the
HPV vaccine with patients and parents.>> To fill the
vaccine knowledge gap and open a dialogue with
parents, clinicians should counsel both adolescents
and parents about the vaccine’s side effects and safety,
cite data on HPV-related cancers, explain how HPV is
transmitted, and direct patients and parents as to where
they can obtain additional information.** However,
clinicians may not be providing strong, consistent
recommendations for adolescents to receive the HPV
vaccine, leading to missed clinical opportunities to
vaccinate adolescents against HPV.*® A more recently
published National Survey of Pediatricians and Family
Physicians reported that more than 40% do not
strongly recommend the vaccine to 11- to 12-year-old
girls and nearly 50% do not strongly recommend it for
males aged 11 to 12 years.?’ Public health efforts need
to focus on creating interventions to assist and support
clinicians to effectively communicate information
about HPV and the vaccine and implement strong and
consistent recommendations for all adolescent
vaccines.”® In addition, these interventions must
address factors contributing to providers’ hesitancy to
recommend and provide information about the vaccine
(eg, lack of knowledge about HPV, discomfort discuss-
ing a sexual health topic, and concerns about parental
resistance).**¥%4

Only 38% of the participants endorsed their mother
as a source of information. This may imply that there is
limited communication about the vaccine because of
maternal lack of knowledge and understanding,” con-
cerns that discussing the vaccine raises issues about
sex,*® discomfort with this subject matter, and/or parents
feeling that communication is not warranted because the
decision to vaccinate is made by the mother in the inter-
est of her daughter. The literature has supported parent-
child communication as a protective factor against
high-risk behaviors, including the initiation of vaginal
intercourse.’” However, because there are potential for
differences between various racial groups in trusting
health care systems, as well as parenting and communi-
cation strategies, there is a need for understanding dif-
ferent approaches to address these cultural variations in
practice.* Despite encouragement to use the HPV vac-
cine as a teachable moment to talk about reproductive
health,*® only 53% of mothers with daughters aged 9 to
15 years expressed some willingness to talk to their
daughters about sex in the context of HPV vaccination.*’
Nonetheless, when the participant’s mother was
endorsed as a source of information in our study, the
information was reported to be useful, and adolescents
reported more positive normative beliefs about the vac-
cine and less concern about its safety.

Not surprisingly, other individuals, such as father,
teacher, friend, and church/synagogue/mosque, were
reported less frequently to be sources of information
about the vaccine. Adolescents who reported their father
as a source of information had lower HPV and HPV vac-
cine knowledge and were less likely to perceive benefits
from the vaccine. This may reflect a different quality of
conversation about HPV vaccines between adolescent
girls and their fathers, or there may be something differ-
ent in terms of family structure or dynamics (eg, father
is a single parent) that was reflected in our findings. Our
findings suggest that, because mothers can clearly be a
valuable and influential source of information (and
fathers may lack information) about the vaccine, clini-
cians should provide HPV and HPV vaccine education
to both the adolescent and his/her parent.

Several limitations should be acknowledged with
regard to this study. First, this study is cross-sectional,
and therefore, the association between sources of
information and knowledge and vaccine perceptions
may not be causal. Additionally, all girls in this study
were vaccinated; this study does not address the relation-
ship between sources of information and knowledge or
perceptions among unvaccinated adolescent women.
However, research documents that women who are
vaccinated, compared with unvaccinated women, score
higher on HPV and vaccine knowledge questions,
implying that unvaccinated women may not have
researched their choice, and lacked information to make
a decision in either direction.”® Thus, it is important to
determine which sources of information vaccinated
women consider important in learning about the HPV
vaccine to help develop interventions to provide accurate
information and increase knowledge in unvaccinated
women.

Conclusion

In summary, this study demonstrates that sources of
information about HPV vaccines, including media and
individuals, are associated with greater knowledge and
more positive perceptions among adolescent girls who
received the first HPV vaccine dose. The findings from
this study should be used to create culturally appropriate
HPV vaccine interventions by disseminating medically
accurate information through the most common reported
sources of information. Professionals developing inter-
ventions should consider the sources of information that
were associated with higher knowledge and perceptions,
and utilize these avenues to increase adolescents’ HPV
vaccine knowledge, improve the appropriateness of
their perceptions, and increase vaccine uptake.
Furthermore, to maximize the impact of future vaccine
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campaigns, these findings suggest the need to assess the
accuracy of HPV vaccine messages and to heightened
awareness of those involved in health care to provide
accurate HPV vaccine messages given the associations
between media and individuals as sources of informa-
tion and adolescents’ knowledge and perceptions about
the HPV vaccine.
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