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a b s t r a c t
Routine administration of the quadrivalent human papillomavirus (HPV) vaccine has been recommended
for 11–12-year-old males since 2011, but coverage remains low. In a U.S. national sample of parents of
11–17-year-old males (n = 779), 78.6% of parents reported their sons had not received the HPV vaccine.
The most common reason for non-vaccination (56.7%) was “My doctor or healthcare provider has not
recommended it.” Parents citing only logistical reasons for non-vaccination (e.g., lack of recommendation,
access, or education, n = 384) reported signiﬁcantly higher vaccine acceptability than parents reporting a
combination of attitudinal (e.g., concerns about vaccine safety or efﬁcacy) and logistical barriers (n = 92),
while parents citing only attitudinal barriers (n = 73) reported the lowest level of vaccine acceptability.
In sum, many parents are willing but have not vaccinated sons due to logistical barriers, most commonly
lack of healthcare provider recommendation. These ﬁndings have important implications for increasing
HPV vaccination coverage among adolescent males.
© 2014 Elsevier Ltd. All rights reserved.

1. Introduction
Human papillomavirus (HPV) is a highly prevalent sexually
transmitted infection [1–3], and HPV vaccination provides effective protection against adverse health outcomes associated with
HPV, including anogenital cancers and genital warts [4–6].
Routine HPV vaccination has been recommended for 11–12year-old females and males since 2006 [7] and 2011 [8],
respectively. However, HPV vaccine coverage remains signiﬁcantly
lower than coverage for other routine early-adolescent immunizations, with males less likely than females to initiate and/or complete
the three-dose HPV vaccine series [9]. In 2012, 20.8% of 13–17-year
old males in the U.S. received one or more doses of the HPV vaccine,
compared to 53.8% of 13–17-year-old females [9].
Recommendation from a healthcare provider is a key predictor
of HPV vaccine initiation [10–12]. Parents’ and healthcare providers
lack of knowledge or misperceptions regarding HPV infection and
the need for vaccination among males, in conjunction with the relative recency of routine HPV vaccination for adolescent males, may
contribute to this gender gap in vaccine coverage [10,11].
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Previous research regarding HPV vaccination of adolescent
females has identiﬁed additional logistical obstacles (e.g., vaccine
cost or healthcare access) and negative attitudes about vaccination
(e.g., concerns about safety or side effects) [10,13,14] as barriers
affecting immunization coverage. Previous research also suggests
that young-adult females reporting attitudinal barriers to HPV
vaccination report lower intent to vaccinate relative to women
reporting logistical barriers [14].
The objective of this study was to explore reasons for nonvaccination and vaccine acceptability (i.e., willingness to vaccinate)
among parents whose adolescent sons had not received the HPV
vaccine. This study also examined whether the type of barriers to
vaccination endorsed by parents (i.e., logistical and/or attitudinal
barriers) was associated with willingness to vaccinate.

2. Methods
2.1. Sample
Data were collected in July–August 2012 through a Web-based
survey assessing HPV-vaccination-related attitudes, beliefs, and
behaviors in a national sample of parents of 11–17-year-old males
in the U.S. The study was approved by the IRB at Indiana University
– Purdue University Indianapolis. Data collection was facilitated
by Survey Sampling International (SSI), a survey research company
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Table 1
Parents’ reported reasons for non-vaccination of 11–17-year-old sons and associated HPV vaccine acceptability.
Acceptability of HPV vaccination
among parents endorsing reason
Reason for non-vaccination
1
2
3
4
5
6
7
8
9

I don’t believe the shot works.b
I think the HPV vaccine could be dangerous for my son.b
I believe the shot will have side effects.b
I believe the shot will make it easier for my son to have sex.b
My son decided he did not want the vaccine.c
I don’t have insurance or money to pay for the shot.c
My doctor or healthcare provider has not recommended it.c
I didn’t know the vaccine was for males.c
We have not seen a doctor or healthcare provider in a long time.c

# of parents
endorsing
32
83
98
47
33
40
338
180
56

% of parents reporting
0 doses receiveda

M

SD

5.8%
15.0%
17.7%
8.5%
5.9%
7.2%
60.9%
32.4%
9.4%

17.3
26.7
32.4
48.4
51.5
52.7
57.4
59.2
60.3

24.09
24.80
29.96
31.02
30.56
26.65
26.35
27.00
26.90

HPV: human papillomavirus; M: mean; SD: standard deviation.
a
Total possible n = 555; Parents indicating that they did not know how many doses of the vaccine their son had received (n = 40) were not asked questions regarding
barriers to vaccination. Mean acceptability among these parents was 69.4 with SD = 24.5. An additional 6 parents who reported that their son had received 0 doses did not
select any of the provided reasons for non-vaccination but are included here in the denominator.
b
Categorized as attitudinal barriers to vaccination in analyses.
c
Categorized as logistical barriers to vaccination in analyses.

that maintains national panels of adults in 37 countries. Each panel
member may participate in up to four surveys annually, and participants are entered into a lottery to win a monetary prize through
SSI. E-mail invitations were sent at random to members of SSI’s
U.S. panel meeting the study’s target demographic (i.e., parents
with at least one 11–17-year-old son in the household). Initially,
1322 panelists responded to the e-mail invitation to participate
in the current survey, with 803 panelists meeting the eligibility
requirement, and 779 of eligible panelists (97%) completing the
survey. Respondents with more than one 11–17-year-old son were
prompted to answer items about their youngest son in the age
range. While participants for the study were recruited nationally,
they do not constitute a nationally representative sample.
2.2. Measures
Son’s HPV vaccination history was assessed using parent report
of the number of HPV shots their son had received. Participants
missing vaccination history data (n = 21) were excluded from analyses. Parents who reported their son had zero doses or who were
not sure if their son had received any doses of the HPV vaccine were
categorized as “non-vaccinators.”
Acceptability of HPV vaccination was assessed by asking nonvaccinators to indicate their willingness to vaccinate their son if
the HPV vaccine were available in a clinic or their doctor’s ofﬁce
(i.e., vaccine acceptability) using a scale of 0 (absolutely not willing) to 100 (absolutely willing). Parents selected from multiples
of 10 within this range. Parents were asked to report willingness to vaccinate at three different cost levels: free, $30/dose, and
$120/dose, reﬂecting costs in the context of public funding, insurance co-pay, and out-of-pocket costs, respectively. Within-parent
reliability across cost levels was high (Chronbach’s ˛ = .86), with
parents’ mean vaccine acceptability across the three cost levels
used in the presented analyses.
Parents reporting zero doses then selected from among nine
reasons describing why their son had not received the HPV vaccine
(see Table 1), based on common barriers to vaccination that have
been identiﬁed previously [12,15,16]. Parents were instructed to
select all applicable reasons.
2.3. Statistical analysis
The frequency of each reported reason for non-vaccination
was calculated as well as mean vaccine acceptability among parents endorsing each reason. Parents were then categorized into

three groups reﬂecting reasons for non-vaccination: parents who
endorsed only one or more attitudinal barrier(s), parents who
endorsed only one or more logistical barrier(s), and parents who
endorsed a combination of attitudinal and logistical barriers. Group
differences in vaccine acceptability were then explored using univariate ANOVA.
3. Results and discussion
Of parents completing the survey, 51.5% were female and 48.5%
were male, with mean (M) age 42.2 years (range 18–70). Parents
described their own race/ethnicity as white (73.8%), African American/Black (10.0%), Hispanic/Latino (9.8%), Asian (3.6%), or other
(2.8%); and 75.5% of parents had completed at least some years
of college education.
Non-vaccinators comprised the majority of the sample (78.6%),
with n = 555 reporting their son had received zero doses and n = 40
reporting they were not sure if their son had received any doses.
Of parents reporting vaccine initiation (21.4%), receipt of 1, 2, or
3 doses was reported by n = 89, n = 49, and n = 24 parents, respectively. Among non-vaccinators, mean vaccine acceptability was
55.2 (SD = 29.7, range 0–100).
Table 1 indicates the number of parents endorsing each reason for non-vaccination, mean vaccine acceptability among parents
endorsing that reason, and the corresponding barrier-type category. Only parents reporting their son had received zero doses
of the vaccine were asked to select reasons for non-vaccination.
Overall, non-vaccination against HPV was most often the result
of logistical barriers – in particular, the most common reason for
non-vaccination (endorsed by 60.9%) was “My doctor or healthcare provider has not recommended it.” The majority of parents
(57.7%) cited one reason for non-vaccination; 24.7%, two reasons,
and 16.4%, three or more. Six parents (1.1%) selected no reasons for
non-vaccination and were excluded from subsequent analyses.
Non-vaccinators with available data regarding barriers to vaccination (n = 549) were then divided into three groups, reﬂecting
parents endorsing only logistical barriers to vaccination (n = 384,
69.9%), only attitudinal barriers (n = 73, 13.2%), and a combination of logistical and attitudinal barriers (n = 92, 16.7%). There were
no differences between the three groups with regard to parent
age, gender, race/ethnicity, or education. Vaccine acceptability differed signiﬁcantly across the three groups, F(2,546) = 62.87, p < .001.
Post hoc comparisons between groups were conducted using the
Games–Howell test to account for unequal sample sizes and variances across groups. Parents endorsing only logistical barriers
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(M = 62.1, 95% conﬁdence interval (CI) [59.4, 64.8]) reported signiﬁcantly higher vaccine acceptability than the combination group
(M = 42.5, 95% CI [37.0, 48.0]), p < .001, as well as the attitudinalonly group (M = 26.7, 95% CI [20.5, 32.9]), p < .001. The combination
group also reported signiﬁcantly higher vaccine acceptability than
the attitudinal-only group (p = .003).
These results suggest that parents reporting logistical obstacles to HPV vaccination, even in the context of some attitudinal
concerns, represent an important opportunity for increasing HPV
vaccine coverage in the United States, considering the relatively
high prevalence of these parents and their higher level of vaccine
acceptability. Interventions aimed at reducing these logistical barriers to vaccination, such increasing the strength and/or occurrence
of provider recommendation and increasing access to preventative
care during adolescence [17] – may help eliminate a signiﬁcant
proportion of missed immunization opportunities for adolescent
males. Once such logistical barriers are addressed, providers who
are prepared with information to appropriately address concerns
about vaccine safety or efﬁcacy during interactions with the minority of parents endorsing such concerns may be successful in
achieving parental agreement to vaccinate [18,19].
There are several limitations to this study. First, data were not
collected from a nationally representative sample, and generalizability of these results to the broader population of American
parents of adolescent sons may be limited. Because data are
unavailable regarding the initial number of panel members receiving the e-mail invitation for participation, the true response rate
is unknown. Additionally, analyses relied on parent recall of son’s
vaccination history, and parents may be prone to underestimate
vaccine coverage [20]. However, despite these limitations, the rate
of vaccine initiation obtained in the current study (21.4%) is very
similar to rates obtained from medical records from a nationally
representative sample of adolescent males (20.8%), [9] with data for
both studies collected at similar time periods. Additionally, ﬁndings
regarding parental willingness to vaccinate may represent conservative estimates of acceptability due the inclusion of the $120/dose
cost scenario, which was associated with lower vaccine acceptability. This direct-cost amount should be encountered infrequently by
U.S. parents due to insurance coverage of routine immunizations
and federally funded vaccine programs for uninsured or underinsured children.
4. Conclusions
Many parents report being willing to vaccinate their adolescent
sons against HPV but have not yet vaccinated their sons due to
logistical barriers – most commonly, lack of recommendation from
a healthcare provider. Minimizing barriers to vaccination, such as
increasing adolescent access to low- or no-cost immunization and
improving provider communication with parents about the importance of vaccinating young males against HPV, may help to increase
vaccination coverage in this population.
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