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beneﬁts, human papillomavirus vaccination rates remain low.
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abstract
OBJECTIVE: Human papillomavirus (HPV) vaccination has been shown
to have important health beneﬁts, but vaccination rates are low. Parental and adolescent knowledge could possibly promote vaccination,
but the relationship between knowledge and subsequent vaccination is
unclear. This study examines how strongly HPV vaccination among
high-risk adolescents is related to their or their parents’ previous
knowledge.
METHODS: A longitudinal cohort study enrolled participants from lowincome, predominantly African American neighborhoods. Baseline
questionnaires measuring knowledge of HPV and HPV vaccination,
as well other variables, were completed by 211 adolescents and
149 parents of another adolescent sample. Adolescent vaccination
was tracked prospectively for 12 months after baseline by using
clinic reporting data. Analyses tested if parent or adolescent
knowledge was associated with or predictive of adolescent HPV
vaccination.
RESULTS: On average, parents and adolescents answered slightly less
than 50% of knowledge items correctly at baseline, with 5% of parents
and 10% of adolescents not answering any knowledge items correctly.
Within 12 months, 20 of 149 (13.4%) of the parents’ daughters received
an HPV vaccination and 32 of 211 (15.2%) of the other adolescent
sample did so. Neither parental nor adolescent knowledge was associated with or predictive of adolescent vaccination. For example, when
testing the relationship between adolescent vaccination and parental
knowledge scores, all R2 values were ,0.005. Results were independent of available potential confounders.
CONCLUSIONS: Those with higher levels of knowledge were not more
likely to obtain vaccination for themselves or their daughters. Ideally,
future interventions will target factors related to vaccination. Pediatrics
2014;134:e1049–e1056
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Almost all cervical cancer is caused by
infection with the human papillomavirus
(HPV), a common sexually transmitted
disease.1 Available HPV vaccines have
the potential to dramatically reduce
cervical cancer rates.2 For these reasons, national immunization programs
in the United States have recommended
HPV vaccination for adolescents.1 However, vaccination rates have been low.1,3
In response, there has been much interest in learning which modiﬁable
factors inﬂuence vaccination. Conceivably, knowledge of HPV and HPV vaccination could inﬂuence vaccination, and
nearly all published studies have measured knowledge.4–8 As one review of
the large HPV vaccine literature concluded, knowledge was “by far the most
frequently assessed construct.”4
However, we are not aware of published
studies focused on empirically evaluating if knowledge is related to actual future HPV vaccination in the United States.
Among studies that used a longitudinal
design to track vaccination, it is unclear
if or how knowledge was measured.9,10
Cross-sectional studies have generated
mixed reports as to whether knowledge
had a relationship with outcomes, which
rarely included actual vaccination.4–8
Moreover, a cross-sectional study can
be misleading because it cannot establish the direction of a possible relationship. If knowledge levels do inﬂuence
the likelihood of obtaining vaccination,
clinical trials to increase knowledge
would be warranted, and it may be wise
for interventions to focus on education,
as has been common practice.11–14
The current study tests how strongly
knowledge of parents and adolescents is
associated with and predictive of future
adolescentvaccination. Thislongitudinal
study design allowed us to assess the
outcome prospectively and to establish
temporality in the relationship between
knowledge and vaccination. Because
a previous vaccination dose could lead to
increased knowledge (eg, from a clinic’s
e1050

informational handout describing the
vaccine given), this design has major
advantages over cross-sectional studies.
This study is also unique because it was
conducted among a high-risk population. Although other studies have enrolled mostly white and well-educated
populations,4–8 this study was conducted in low-income African American
communities because they have low
rates of HPV vaccination and are disproportionately affected by HPV-associated
cancers, including cervical cancer.3,15,16
African American women have been
twice as likely as white women to be
diagnosed with cervical cancer and up
to 3 times more likely to die of their
disease.17 Among low-income African
American urban populations, cervical
cancer has accounted for ∼25% of
cancer deaths,18 making prevention especially important.

METHODS
Study Design
By using a longitudinal cohort study
design,weassessedbaseline knowledge
among adolescents and parents of
a separate adolescent sample. For 12
months, we followed adolescents to examine if receipt of an HPV vaccine was
related to their or their parents’ baseline knowledge. The study did not
include an intervention but it still
measured if knowledge changed substantially over time. Such change was
not expected but possible given the existence of multiple mass-media and
interpersonal modes of knowledge
transmission that were not monitored.
(For additional study information, see
Supplement 1.)

who reported meeting all of the following eligibility criteria: (1) a parent
of a girl aged 9 to 18 years old who was
not vaccinated against HPV, (2) residents of a targeted low-income African
American neighborhood, and (3) able
to communicate in English. The study
population also included adolescents
who met criteria 2 and 3 above and
were 13 to 18 years and not vaccinated
against HPV and did not report being
pregnant or breastfeeding.
Adolescent Vaccination
Because vaccinations are commonly
administered during well-visits, which
are recommended annually, we tracked
adolescents for a total of 1 year. The
outcome was deﬁned as receipt of at
least 1 HPV vaccine dose during a followup period for each adolescent who either responded to the questionnaire
measuring knowledge themselves or
had a parent who did so. Whether each
adolescent received at least 1 HPV
vaccine dose during a follow-up period
was determined by using clinic records
tracked through Philadelphia’s Kids
Immunization Database/Tracking System (KIDS) and Immunization Information System, which require reporting
for all vaccinations to the secure, up-todate electronic database.21 To determine vaccination status, a deterministic,
hierarchical search was performed
by using identifying data (including
names, dates of birth, and addresses).
The Philadelphia Department of Health
provided the HPV vaccination status
(yes, with dates of immunizations, or
no), and transferred back deidentiﬁed
data.
Knowledge Measured

Study Population
This study was conducted in adolescent
females and their parents/guardians
(referred to as “parents”) because
both inﬂuence the vaccination decision.19,20 The study enrolled parents

Self-administered questionnaires included 18 items measuring knowledge of
HPV and the HPV vaccine (Supplement 2).
Reﬂecting the domains examined by
published studies, items measured the
following: (1) health consequences and
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symptoms of HPV; (2) HPV and cervical
screening; (3) HPV causes, risk factors,
and transmission; (4) HPV prevalence;
and (5) HPV vaccination and cervical
cancer prevention.4–8 The items included statements such as “HPV causes
most cases of cervical cancer,” and for
each item respondents selected “True,”
“False,” or “Don’t Know.” Items were
worded in a clear and brief manner by
using language appropriate for a range
of literacy levels.
Face and Content Validity
The knowledge items appeared previously in other studies4–8 and were
also judged by a panel of 8 HPV experts
to be relevant (eg, representing various facets and potentially sensitive to
differences between persons vaccinated versus those not vaccinated).
Discriminant Validity
Discriminant validity was also reported
between knowledge items and those
measuring subjective constructs (r,0.55).
Reliability

Additional Variables
Population characteristics (Table 1)
included standard demographic characteristics. The available potential confounders speciﬁcally included parent
age, income, adolescent age, adolescent
sexual debut age, and their number of
sexual partners.
Statistical Analyses
The analytic goal was to examine how
strongly knowledge among independent samples of adolescents and parents was related to future HPV
vaccination among adolescents. The
primary outcome variables were receipt of a vaccination dose during 3, 6, 9,
and 12 months postbaseline follow-up
periods. Summary statistics were
computed for the primary outcome
variables and the baseline knowledge
score. For each follow-up period,
stratifying by vaccination status, boxplots were used for visually comparing
the distribution of knowledge for the

vaccinated group versus the nonvaccinated group. To visually examine if
knowledge and vaccination had a curvilinear relationship, we plotted for
each knowledge level (0–1, 2–3, 4–5,
etc) the percentage of persons vaccinated, with 95% conﬁdence limits. We
then computed and compared the h
correlation coefﬁcient to the Pearson
correlation coefﬁcient, and obvious
negligible differences would support
a noncurvilinear relationship.23
To assess the relationship between
knowledge scores and vaccination behavior, we used a t test, and a logistic
regression model (binary logit link)
with maximum likelihood estimates,
Wald’s 95% conﬁdence interval, R2 statistic, and the C-statistic. The t Tests
assessed mean differences in the
number of correct knowledge items
between persons vaccinated and those
not vaccinated. From the regression
model, an odds ratio was used to describe the magnitude of the likelihood

TABLE 1 Population Characteristics
Value

The items had high internal consistency
(Cronbach’s coefﬁcient a = 0.84 and
0.81 for parents and adolescents, respectively), which supported generating
a summary score. Similarly, test-retest
reliability was high.
Scoring
Correct responses were scored 1, and
other responses were scored 0. When
generating the summary score, the
number of correct items was summed.
Item Analysis
The range of item difﬁculty (ie, the
percentage getting an item correct)
spanned 12% to 63% correct for adults
and 11% to 70% correct for adolescents.
Given the items’ high internal consistency and range of item difﬁculty, they
should provide valid discriminations at
all knowledge levels.22

Parent/guardian (self-reported by parent), n
Female gender, n (%)
African American, n (%)
Hispanic/Latino, n (%)
Age, mean 6 SD, y
Household income, n (%)
,$10 000
$10 000–20 000
$20 001–30 000
$.30 000
Household income for neighborhoods, median range, $a
Daughter received any (non-HPV) vaccine shots since she was 10 y, n (%)
Adolescent females (self-reported by adolescent), n
African American, n (%)
Hispanic/Latino, n (%)
Age, mean 6 SD, y
Have had vaginal, anal, or oral sex, n (%)
Age when ﬁrst had sex, n (%)
#13 years
14 years
15 years
$16 years
Number of sex partners, n (%)
1–3
4–6
.6
Currently smokes cigarettes, n (%)
a

149
134 (90.5)
140 (95.2)
4 (2.7)
41.7 6 9.2
48 (36.6)
23 (17.6)
28 (21.4)
32 (24.4)
13 906–37 714
99 (76.2)
211
194 (91.9)
11 (5.3)
15.3 6 1.5
92 (44.0)
17 (20.5)
16 (19.3)
26 (31.3)
24 (28.9)
70 (76.9)
17 (18.7)
4 (4.4)
10 (4.8)

Reported by the US Census.
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of getting a vaccination on the basis of
knowledge level, whereas the R2 statistic describes the percentage of variance
in vaccination behavior that can be
explained by knowledge level. The area
under the receiver operating characteristic curve, or C-statistic, assessed
the model’s overall prediction accuracy.
We tested all available potential confounders (speciﬁed above) by correlating each with the knowledge score and
vaccination behavior. Variables related
to both knowledge and vaccination
would be adjusted for when examining
the relationship between knowledge and
vaccination. In secondary analyses, we
examined (1) if knowledge changed
between baseline and follow-up periods
by using paired t tests and (2) the percentage correct for each knowledge
item and the relationship between getting a speciﬁc item correct and being
vaccinated.

RESULTS
Those who responded to the baseline
knowledge questionnaire included 211
adolescents and 149 parents of other
adolescents. The adolescents ranged in
age from 13 to 18 years, with a mean age
of 15 years (SD = 1.5 years). Parents,
who were mostly female, ranged in age
from 23 to 71 years (mean age =
42 years; SD = 9.2 years) due to older
guardian caretakers. All adolescents
had received vaccination of some kind
in their lifetime, and 76% had received
a vaccination since age 10. The sample
was characterized as low income and
predominantly African American. Table 1
summarizes additional characteristics,
including adolescent sexual experience,
and other risk factors for HPV.
Knowledge
Among parents, the baseline knowledge
scores ranged from 0 to 16, with 5% of
parents not answering any questions
correctly, with a mean of 7.6 correct
answers (SD = 4.4). The adolescents’
e1052

baseline knowledge scores ranged
from 0 to 18, with 10% of adolescents
not answering any questions correctly
and a mean of 6.4 correct answers
(SD = 4.1). For groups of adolescents
who did and did not receive an HPV
vaccine, the distribution of the parents’ knowledge scores was similarly
uniform. However, the adolescents’
knowledge score distribution of those
vaccinated versus not vaccinated varied slightly. During this study, there
were no known historical events (eg,
new vaccination campaigns or news
coverage shifts) that would be expected to change knowledge. Given this,
knowledge was not expected to change
substantially during follow-up, which
was conﬁrmed at 3-month intervals by
tracking a subsample of ∼60% of the
baseline respondents.
Vaccination
Vaccination status was determined for
all adolescents. Among the parents
enrolled, 20 of 149 (13.4%) of their
daughters received at least 1 HPV vaccination within 12 months. Among the
separate sample of adolescents, 32 of
211 (15.2%) received an HPV vaccination
within 12 months (Table 2).
Relationship Between Parents’
Knowledge and Daughters’
Vaccination
Parents’ knowledge scores were not
curvilinearly related to their daughters’
subsequent vaccination status at any

time points. None of the potential confounders were signiﬁcantly related to
parent knowledge scores and vaccination for daughters and were therefore not adjusted for in the remaining
analyses.
Logistic regression results show that
the likelihood of daughters receiving
a vaccination was not related to parents’
baseline knowledge (Table 3). All R2
values were negligible, indicating that
the variance in knowledge did not explain vaccination behavior. By using t
tests, the difference between the mean
baseline knowledge score of parents
whose daughters obtained vaccination
and those parents whose daughters did
not, during each follow-up period, was
not statistically signiﬁcant (Table 3).
Furthermore, vaccination during each
follow-up period had very low and often
negative correlations with aspects of
knowledge and single knowledge items
(ranging from r = 2 0.11 to r = 0.09).
Relationship Between Adolescents’
Knowledge and Vaccination
Adolescent knowledge was not curvilinearly related to vaccination during
any follow-up periods. None of the available potential confounder variables
were signiﬁcantly related to adolescent
knowledge and HPV vaccination and
were therefore not adjusted for in the
remaining analysis. The proportion of
variance in knowledge related to receiving an HPV vaccination was negligible for each follow-up period (Table 4).

TABLE 2 Number of Individuals Receiving 0 to 3 Shots During Each Follow-up Period
Follow-up period
Parents’ adolescent daughters (n = 149)
3 mo
6 mo
9 mo
12 mo
Additional adolescents (n = 211)
3 mo
6 mo
9 mo
12 mo

0 shots

1 shot

2 shots

3 shots

141 (94.63)
134 (89.93)
131 (87.92)
129 (86.58)

8 (5.37)
13 (8.72)
15 (10.07)
15 (10.07)

0
2 (1.34)
3 (2.01)
4 (2.68)

0
0
0
1 (0.67)

204 (96.68)
193 (91.47)
186 (88.15)
179 (84.83)

7 (3.32)
17 (8.06)
22 (10.43)
25 (11.85)

0
1 (0.47)
3 (1.42)
7 (3.32)

0
0
0
0

Data are presented as n (%).
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0.97 (0.83–1.15)
0.95 (0.84–1.08)
0.979 (0.88–1.10)
1.004 (0.90–1.12)
0.0008
0.004
0.0009
0.0000
.74
.44
.72
.94
7.66 (6.93–0.39)
7.72 (6.98–8.47)
7.68 (6.93–8.43)
7.62 (6.87–8.37)
7.13 (2.92–11.33)
6.80 (4.01–9.59)
7.28 (4.80–9.75)
7.70 (5.35–10.05)
141 (94.63)
134 (89.93)
131 (87.92)
129 (86.58)
Three-month
Six-month
Nine-month
Twelve-month

8 (5.37)
15 (10.07)
18 (12.08)
20 (13.42)

Among Those Not
Vaccinated
Among Those
Vaccinated

.33
.77
.36
2.08

t Test
Mean (95% CI) Knowledge Scores

Adolescent Not Vaccinated
at Least Once, n (%)
Adolescent Vaccinated at
Least Once, n (%)
Follow-up Time Points

TABLE 3 Relationship Between HPV Vaccination Status at 3, 6, 9, and 12 Months and Parents’ Baseline Knowledge

N = 149 parents. “Vaccinated” refers to whether the adolescent had received at least 1 HPV vaccination dose during the follow-up period. CI, conﬁdence interval; Exact Log Reg OR, exact logistic regression odds ratio;.
None of the potential confounder variables were signiﬁcantly related to knowledge and vaccination behavior and were therefore not adjusted for.
a Association between predicted probabilities and observed response. The concordance index (C-statistic) is comparable to the area under the receiver operating characteristic curve.

Exact Log Reg OR
(95% CI)
P value

R2

0.54
0.56
0.52
0.51

C-statistica

ARTICLE

In each case, the difference between the
mean knowledge score in the vaccinated group and the nonvaccinated
group was not statistically signiﬁcant. In
terms of the likelihood of obtaining
a vaccination on the basis of knowledge
scores, results revealed no statistically
signiﬁcant association between knowledge and vaccination during each
follow-up period (Table 4). Additionally,
vaccination during each follow-up period had low, and often negligible, correlations with aspects of knowledge and
single knowledge items (r = 20.09 to
0.16).
Prediction Accuracy
From the observed area under the receiver operating characteristic curve,
the ability to predict adolescent vaccination on the basis of parents’ knowledge was low (C = 0.53–0.56). The ability
to predict adolescents’ vaccination status on the basis of their knowledge was
also low (C = 0.51–0.63).

DISCUSSION
In this high-risk population, few adolescents received HPV vaccination,
highlighting the need to understand
which modiﬁable factors explain why
some patients obtain recommended
vaccinations, whereas others do not.
Although it is conceivable that knowledge is a prerequisite of healthy
choices, it has been unclear if knowledge is indeed related to vaccination. In
turn, this longitudinal study examined
how strongly knowledge is associated
with and predictive of subsequent
vaccination.
This study found that neither parental
nor adolescent knowledge was related
to adolescent vaccination, as measured
objectively at prospective time points.
Some with low knowledge did get vaccinated and others with high knowledge
did not get vaccinated, suggesting that,
for many, knowledge was neither necessary nor sufﬁcient. Visual inspection

of the data did not reveal any relationships, and the measures of association
between vaccination and knowledge
scores, as well as single knowledge
items, were very low. Additionally,
knowledge did not predict vaccination.
Prediction accuracy, based on the association between the predicted probability of vaccination and the observed
response, was very near 0.50, indicating
an essentially random chance (eg, by
coin ﬂip) of predicting future vaccination
on the basis of knowledge levels.
The current ﬁndings need not be viewed
as negating data from surveys, such as
the National Immunization Survey–Teen,
in which knowledge levels were not
actually measured.24 Respondents who
report, for example, wanting more information,24 cannot be assumed to have
low knowledge levels, because these
are distinct constructs. (Individuals
with low knowledge levels can lack interest in learning more. Those with
higher levels can express interest in
learning even more.) Neither the National Immunization Survey study nor
ours tested whether increasing knowledge levels will improve vaccine acceptance, but several other studies
testing this possibility have not shown
an effect.8,25–31 Collectively, these results
do not suggest that knowledge is a primary determinant of vaccination.
More generally, the current ﬁndings are
consistent with the causal pathways of
the most extensively validated behavioral prediction models, such as the
Theory of Reasoned Action and Theory
of Planned Behavior. In these models,
correct factual information plays no
direct role and is considered generally
immaterial to behavioral prediction.32
Many studies of several health behaviors also ﬁnd knowledge to be unrelated.32 For example, given small
effect sizes relating HIV/AIDS knowledge and condom use, meta-analyses
have reasoned that knowledge does
not inﬂuence safe sex behavior and
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N = 211 adolescents. “Vaccinated” refers to whether the adolescent had received at least 1 HPV vaccination dose during the follow-up period. CI, conﬁdence interval; Exact Log Reg OR, exact logistic regression odds ratio.
None of the potential confounder variables were signiﬁcantly related to knowledge and vaccination behavior and were therefore not adjusted for.
a Association between predicted probabilities and observed response. The concordance index (C-statistic) is comparable to the area under the receiver operating characteristic curve.

0.006
0.0001
0.0054
0.0045
.25
.86
.29
.33
6.33 (5.77–6.89)
6.37 (5.79–6.96)
6.28 (5.68–6.87)
6.27 (5.66–6.89)
8.14 (5.10–11.18)
6.56 (4.86–8.26)
7.20 (5.74–8.66)
7.03 (5.81–8.24)
204 (96.68)
193 (91.47)
186 (88.15)
179 (84.83)
7 (3.32)
18 (8.53)
25 (11.85)
32 (15.17)
Three-month
Six-month
Nine-month
Twelve-month

Among Those
Vaccinated

Among Those Not
Vaccinated

21.17
2.18
21.07
2.97

1.12 (0.92–1.36)
1.01 (0.90–1.14)
1.057 (0.95–1.18)
1.047 (0.954–1.149)

0.63
0.51
0.56
0.55

C-statistica
Exact Log Reg OR
(95% CI)
R2
P
t Test
Mean (95% CI) Knowledge Scores

Adolescent Not Vaccinated
at Least Once, n (%)
Adolescent Vaccinated
at Least Once, n (%)
Follow-up Time Points

TABLE 4 Relationship Between HPV Vaccination Status at 3, 6, 9, and 12 Months and Adolescents’ Baseline Knowledge
e1054

that knowledge is not the most appropriate focus for safer sex interventions. 33 Instead, beliefs, whether
factually accurate or not, are viewed as
inﬂuencing behavior. For example,
normative beliefs about who approves/
disapproves of HPV vaccination may
be more inﬂuential than knowledge
levels.6,20,34 Fortunately, beliefs are
modiﬁable and, in turn, theory-based
interventions can successfully change
behavior by targeting speciﬁc beliefs
of import that underlie perceived
norms, self-efﬁcacy, or attitudes.35
The current ﬁndings also provide an opportunity to consider how it can be logically problematic to assume a direct
relationship between knowledge and
behavior. As a case in point, consider
individuals agreeing with the factually
incorrect statement that “women will
never need Pap tests if they get the HPV
shot.” Agreement, although factually incorrect, reﬂects a belief that promotes
vaccination. At the same time, individuals
can agree with a factually correct statement (about vaccination cost or side
effects, for example) that may discourage
vaccination. Instead of evaluating factual
accuracy, it is more relevant to behavioral prediction to consider whether
agreement or disagreement with a
statement encourages or discourages
a behavior.32 Beliefs that predict vaccination (and are ethical to disseminate)
can be promoted by interventions.
Determining which speciﬁc facts can
support a belief of import is also an
empirical matter that can be considered.
A particular fact does not necessarily
strengthen a belief that inﬂuences
ahealthybehavior;itcanactuallyweaken
the belief or have no relationship.32 Future research can determine if some
facts help strengthen beliefs inﬂuencing
HPV vaccination, and these ﬁndings can
inform public health messages.
In this study, the outcome, actual vaccination, was objectively measured
rather than self-reported. Most studies

have not measured vaccination, and
almost all that did have measured selfreported vaccination,4–8 which is subject to recall bias and shown in other
vaccine studies to be inaccurate.10,36–38
Clinic records were also preferable because many in this study were not able to
accurately report their vaccination status (data not shown). Despite the ofﬁcial
records, some inaccuracy is possible,
although it is not likely to be a source of
bias. In addition, the relationship between knowledge and vaccination intention should be considered when
developing interventions, because intentions are necessary (although not sufﬁcient) for voluntary immunization.
Future studies can address several
other current limitations. For example,
although this study focuses on a population disproportionately affected by
HPV-related disease burden, the ﬁndings may not be generalizable to others
(eg, male adolescents). This study used
an extensive measure of knowledge that
displayed sound measurement characteristics and included items commonly used in studies,4–8 but it is
possible that if additional knowledge
items were included, an association
may have been detected. Future studies
can also evaluate additional potential
confounders. The study design tracked
adolescents over 12 months because
vaccinations are common during annual well-visits, but future studies can
also include longer follow-up periods.

CONCLUSIONS
In summary, this longitudinal study
tested if knowledge levels were related
to subsequent HPV vaccination. Among
a high-priority population, knowledge
was neither associated with nor predictive of adolescent vaccination. Due to
the limitations of a single study, additional research should consider various
study designs and populations. Future
studies should identify which modiﬁable
factors discriminate between those who
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do and do not vaccinate so that interventions can target them. Given that
public health campaigns and other
communication interventions can relay
only a limited set of messages, it is important to determine the extent to which
they should continue to focus resources
onknowledge transmission.Fortunately,
numerous studies about other health

behaviors have documented the positive
impact of evidence-based communication interventions.35,39,40

ACKNOWLEDGMENTS
The authors thank Drs James Jaccard,
Warren Bilker, Karen Detlefsen, and anonymous reviewers for advice. They thank
Nurse Randee Silverman, Drs Bridgette

Brawner, Jillian Baker, Amy Leader, and
the Philadelphia Department of Public
Health, Division of Disease Control, for
their contributions to data collection
and the study’s administrative organization. They also thank study participants
for the data they have provided for this
study. The authors also thank Dr David
Mandell for his strong support.

mavirus vaccine initiation among adolescent girls in a high-risk geographic area.
Sex Transm Dis. 2011;38(3):197–204
Conroy K, Rosenthal SL, Zimet GD, et al.
Human papillomavirus vaccine uptake,
predictors of vaccination, and self-reported
barriers to vaccination. J Womens Health.
2009;18(10):1679–1686
Centers for Disease Control and Prevention.
Vaccines and immunizations. Available at:
www.cdc.gov/vaccines/ed/patient-ed.htm.
Accessed April 3, 2014
Prevent Cancer Foundation. Human papillomavirus (HPV). Available at: http://preventcancer.
org/prevention/preventable-cancers/cervicalcancer/human-papillomavirus-hpv/. Accessed
April 3, 2014
California Family Health Council. HPV vaccinations. Available at: www.talkwithyourkids.org/
pages/parents/HPVVaccine.html. Accessed
April 3, 2014
National Cancer Institute. Human papillomavirus (HPV) vaccines. Available at: www.
cancer.gov/cancertopics/factsheet/prevention/
HPV-vaccine. Accessed April 3, 2014
Fisher H, Trotter CL, Audrey S, MacDonaldWallis K, Hickman M. Inequalities in the
uptake of human papillomavirus vaccination: a systematic review and meta-analysis
[published online ahead of print April 25,
2013]. Int J Epidemiol. doi:10.1093/ije/
dyt049doi:10.1093/ije/dyt049
Harper S, Lynch J. Selected Comparisons of
Measures of Health Disparities: A Review
Using Databases Relevant to Healthy People 2010 Cancer-Related Objectives. NCI
Cancer Surveillance Monograph Series, No.
7. Bethesda, MD: National Cancer Institute;
2007. NIH Publication 07-6281
Garner E, Cervical cancer: disparities in
screening, treatment, and survival. Cancer Epidemiol Biomarkers Prev. 2003;12(3):242s–247s
Thoms WW, Unger ER, Johnson PR, et al.
Cervical cancer survival in a high risk urban
population. Cancer. 1995;76(12):2518–2523

19. Mathur MB, Mathur VS, Reichling DB. Participation in the decision to become vaccinated against human papillomavirus by
California high school girls and the predictors of vaccine status. J Pediatr Health
Care. 2010;24(1):14–24
20. Baker J, Leader A, Voytek C, et al. Perspectives on human papillomavirus (HPV)
vaccination among African American female adolescents. Am J Health Studies.
2012;27(4):204–213
21. City of Philadelphia. KIDS Plus: Philadelphia
Immunization Information System. Available at: http://kids.phila.gov/index.php/
programs/kids/. Accessed March 1, 2014
22. Henrysson S. Gathering, analyzing, and using
Data on Test Items. In: Thorndike R, ed. Educational Measurement. 2nd ed. Washington, DC:
American Council on Education; 1971:130–157
23. Guilford JP, Fruchter B. Fundamental Statistics in Psychology and Education. 6th ed.
New York, NY: McGraw-Hill; 1978
24. Darden PM, Thompson DM, Roberts JR,
Hale JJ, Pope C, Naifeh M, Jacobson RM.
Reasons for not vaccinating adolescents:
National Immunization Survey of Teens,
2008–2010. Pediatrics. 2013;131(4):645–651
25. Dempsey A, Zimet G, Davis R, Koutsky L.
Factors that are associated with parental
acceptance of human papillomavirus vaccines: a randomized intervention study of
written information about HPV. Pediatrics.
2006;117(5):1486–1493
26. Nyhan B, Reiﬂer J, Richey S, Freed G. Effective messages in vaccine promotion:
a randomized trial. Pediatrics. 2014;133(4).
Available at: www.pediatrics.org/cgi/content/
full/133/4/e835
27. Patel DA, Zochowski M, Peterman S,
Dempsey AF, Ernst S, Dalton VK. Human
papillomavirus vaccine intent and uptake
among female college students. J Am Coll
Health. 2012;60(2):151–161
28. Kennedy A, Sapsis KF, Stokley S, Curtis CR,
Gust D. Parental attitudes toward human

REFERENCES
1. Markowitz LE, Dunne EF, Saraiya M, Lawson
HW, Chesson H, Unger ER; Centers for Disease Control and Prevention; Advisory
Committee on Immunization Practices.
Quadrivalent human papillomavirus vaccine: recommendations of the Advisory
Committee on Immunization Practices
(ACIP). MMWR Recomm Rep. 2007;56(RR-2):
1–24
2. Smith JS, Lindsay L, Hoots B, et al. Human
papillomavirus type distribution in invasive
cervical cancer and high-grade cervical
lesions: a meta-analysis update. Int J Cancer. 2007;121(3):621–632
3. Centers for Disease Control and Prevention. National and state vaccination
coverage among adolescents aged 13-17
years—United States, 2012. MMWR Morb
Mortal Wkly Rep. 2013;62(34):685–693
4. Allen JD, Coronado GD, Williams RS, et al. A
systematic review of measures used in
studies of human papillomavirus (HPV)
vaccine acceptability. Vaccine. 2010;28(24):
4027–4037
5. Bartlett JA, Peterson JA. The uptake of
human papillomavirus (HPV) vaccine
among adolescent females in the United
States: a review of the literature. J Sch
Nurs. 2011;27(6):434–446
6. Brewer NT, Fazekas KI. Predictors of HPV
vaccine acceptability: a theory-informed,
systematic review. Prev Med. 2007;45(2–
3):107–114
7. Small SL, Sampselle CM, Martyn KK, Dempsey
AF. Modiﬁable inﬂuences on female HPV
vaccine uptake at the clinic encounter level:
a literature review. J Am Assoc Nurs Pract
[published online ahead of print August 22,
2013]. 2013: doi: 10.1002/2327-6924.12057
8. Fu LY, Bonhomme LA, Cooper SC, Joseph JG,
Zimet GD. Educational interventions to increase HPV vaccination acceptance: a systematic review. Vaccine. 2014;32(17):1901–1920
9. Brewer NT, Gottlieb SL, Reiter PL, et al.
Longitudinal predictors of human papillo-

10.

11.

12.

13.

14.

15.

16.

17.

18.

PEDIATRICS Volume 134, Number 4, October 2014
Downloaded from www.aappublications.org/news by guest on October 22, 2019

e1055

29.

30.

31.

32.

papillomavirus vaccination: evaluation of
an educational intervention, 2008. J Health
Commun. 2011;16(3):300–313
Hofman R, Schiffers PAWH, Richardus JH,
et al. Increasing girls’ knowledge about
human papillomavirus vaccination with
a pre-test and a national leaﬂet: a quasiexperimental study. BMC Public Health.
2013;13(1):611–618
Gottvall M, Tydén T, Höglund AT, Larsson M.
Knowledge of human papillomavirus
among high school students can be increased by an educational intervention. Int
J STD AIDS. 2010;21(8):558–562
Davis K, Dickman ED, Ferris D, Dias JK. Human
papillomavirus vaccine acceptability among
parents of 10- to 15-year-old adolescents. J
Low Genit Tract Dis. 2004;8(3):188–194
Ajzen I, Joyce N, Sheikh S, Cote NG. Knowledge and the prediction of behavior: the
role of information accuracy in the Theory
of Planned Behavior. Basic Appl Soc Psych.
2011;33(2):101–117

e1056

33. Sheeran P, Taylor S. Predicting intentions to
use condoms: a meta-analysis and comparison of the theories of reasoned action
and planned behavior. J Appl Soc Psychol.
1999;29(8):1624–1675
34. Allen JD, Othus MK, Shelton RC, et al. Parental
decision making about the HPV vaccine.
Cancer Epidemiol Biomarkers Prev. 2010;
19(9):2187–2198
35. Fishbein M, Cappella J. The role of theory in
developing effective health communications. J Commun. 2006;56:S1–S17
36. Denniston MM, Byrd KK, Klevens RM, Drobeniuc
J, Kamili S, Jiles RB. An assessment of
the performance of self-reported vaccination status for hepatitis B, National Health
and Nutrition Examination Survey 19992008. Am J Public Health. 2013;103(10):
1865–1873
37. Irving SA, Donahue JG, Shay DK, Ellis-Coyle
TL, Belongia EA. Evaluation of self-reported
and registry-based inﬂuenza vaccination

status in a Wisconsin cohort. Vaccine. 2009;
27(47):6546–6549
38. Bolton P, Holt E, Ross A, Hughart N, Guyer B.
Estimating vaccination coverage using parental recall, vaccination cards, and medical records. Public Health Rep. 1998;113(6):
521–526
39. National Cancer Institute, National Institutes of Health, Public Health Service, US
Department of Health and Human Services.
Making Health Communication Programs
Work: A planner’s guide. September 2002.
NIH Publication 02-5145 Bethesda MD: National Cancer Institute, Ofﬁce of Communications; 2002
40. National Research Council. Committee on
Communication for Behavior Change in the
21st Century: Improving the Health of Diverse Populations, Board on Neuroscience
and Behavioral Health. Speaking of Health:
Assessing Health Communication Strategies for Diverse Populations. Washington,
DC: National Academies Press; 2002

FISHMAN et al

Downloaded from www.aappublications.org/news by guest on October 22, 2019

Parent and Adolescent Knowledge of HPV and Subsequent Vaccination
Jessica Fishman, Lynne Taylor, Patricia Kooker and Ian Frank
Pediatrics 2014;134;e1049
DOI: 10.1542/peds.2013-3454 originally published online September 15, 2014;

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/134/4/e1049

References

This article cites 23 articles, 1 of which you can access for free at:
http://pediatrics.aappublications.org/content/134/4/e1049#BIBL

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Adolescent Health/Medicine
http://www.aappublications.org/cgi/collection/adolescent_health:me
dicine_sub
Vaccine/Immunization
http://www.aappublications.org/cgi/collection/vaccine:immunization
_sub

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or
in its entirety can be found online at:
http://www.aappublications.org/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

Downloaded from www.aappublications.org/news by guest on October 22, 2019

Parent and Adolescent Knowledge of HPV and Subsequent Vaccination
Jessica Fishman, Lynne Taylor, Patricia Kooker and Ian Frank
Pediatrics 2014;134;e1049
DOI: 10.1542/peds.2013-3454 originally published online September 15, 2014;

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/134/4/e1049

Data Supplement at:
http://pediatrics.aappublications.org/content/suppl/2014/09/09/peds.2013-3454.DCSupplemental

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by
the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 2014 by the American Academy of Pediatrics. All rights reserved. Print
ISSN: 1073-0397.

Downloaded from www.aappublications.org/news by guest on October 22, 2019

