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Abstract

Background: Human papillomavirus (HPV) vaccination is expected to reduce HPV-related
disease and cancer in the US. However, many parents are hesitant to obtain the vaccine for their
children. The purpose of this study is to examine how the reasons for refusing the HPV vaccine
vary across regions of the US, across time, and by race/ ethnicity.

Methods: This study used data on 13-17 year old adolescents collected by the National
Immunization Survey — Teen (NIS-Teen) annually between 2008 and 2016. We evaluated the
frequencies of parents who did not intend to vaccinate their children in the next year among
unvaccinated children. Among these non-intenders, we evaluated how reasons for HPV vaccine
hesitancy changed across time, by region of the US, and race/ ethnicity.

Results: The proportion of non-intenders among unvaccinated decreased from 72% in 2010 to
58% in 2016. The most frequent reason for vaccine hesitancy was that parents felt HPV
vaccination was not necessary (22.4%), followed by lack of provider recommendation (16.2%),
and lack of knowledge (15.6%). Lack of provider recommendation increased in frequency as a
reason for HPV vaccine hesitancy until 2012, then decreased in frequency through 2016. Cost was
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one reason that was elevated in all regions compared to the Northeast. Black non-intenders were
less likely to report safety, costs, or their children’s fear as reasons for not intending to vaccinate
their children compared to white non-intenders. Hispanic non-intenders were more likely to report
lack of knowledge and that the vaccine is not a school requirement as reasons not to vaccinate
their children compared to white non-intenders.

Conclusions: National advocacy for improving provider recommendation for HPV vaccination
likely contributed to a sharp decline in HPV vaccine hesitancy due to lack of provider
recommendation. Results indicate the need for multifaceted interventions to increase HPV
vaccination.

Background

Human papillomaviruses (HPV) are associated with about 41,000 cases of cancer per year in
the United States, and are a source of significant economic costs related to treatment and
prevention [1, 2]. Although HPV vaccination can prevent HPV-related cancers and genital
warts when administered before exposure, uptake in the US has been modest, and
completion of the series inadequate in the target population of both males and females 11-26
years old. In 2016, only 37.5% of 13-17 year old males and 49.5% of 13-17 year old
females were up to date on HPV vaccination, and coverage varies widely by location [3].
Although strong healthcare provider recommendation is the most important factor
influencing HPV vaccine uptake, parents of adolescents continue to decide that they do not
want their children to be vaccinated. Reasons for declining the vaccine have been explored
and described by gender of the child [4], but little is known about how these reasons vary
across region or by race/ ethnicity.

Interventions aiming to increase HPV vaccination were initially focused on increasing
awareness about the vaccine [5]. More recently, interventions have targeted providers to
increase recommendation to all eligible patients due to evidence that strong provider
recommendation is the most important reason why parents choose to vaccinate their
children, even when they were initially hesitant [6-8]. Related research provides evidence
that combined provider and community interventions, in addition to removing cost barriers,
are effective at increasing uptake of the HPV vaccine series [9, 10]. Nevertheless,
vaccination rates remain suboptimal, and parents report several reasons for HPV vaccination
hesitancy. Some common reasons that have been cited are that: parents think their children
do not need the vaccine, inconsistent provider recommendation, and concerns about
effectiveness and safety [11-13]. As interventions are implemented across the US, it is
possible that reasons for HPV vaccine hesitancy have changed over time.

It is also unclear how reasons for vaccine hesitancy may vary across race/ ethnicity. For
example, more black and Hispanic parents are concerned that vaccinating with the HPV
vaccine will make their children think they are being permissive about sexual behavior
compared to white parents [14]. Vaccine hesitancy among minority racial/ ethnic groups is
particularly of concern, as HPV-related cervical and oral cancers may affect these groups
disproportionately. In order to prevent disparities in these cancers from continuing, HPV
vaccination needs to be encouraged among all adolescents at the recommended age of 11-12
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years old. More information about how vaccine hesitancy varies in these higher-risk groups
is needed to better understand which provider responses and interventions are appropriate to
address these barriers. The purpose of this study was to examine how parents’ reasons for
not vaccinating their children with the HPV vaccine vary by region, over time, and by race/
ethnicity.

This study used data collected by the National Immunization Survey — Teen (NIS-Teen)
annually between 2008 and 2016. The NIS-Teen is a nationally representative telephone
survey conducted by the Centers for Disease Control and Prevention (CDC) to determine the
vaccination status of 13—-17 year old US adolescents. Detailed methods for the NIS-Teen
study are available elsewhere [15]. Briefly, the survey is conducted through calls to
randomly selected landline and cell phone numbers. Parents refer to their children’s shot
cards when available, and children’s health care providers are contacted to verify children’s
vaccination status. This study was classified as exempt by the University of Texas Medical
Branch Institutional Review Board.

If any of the 3 sources of data (self-report, shot cards, provider report) indicated that the
child of responding parents received at least one dose of the HPV vaccine, their data were
not included in this study. Participants with no regional information were also excluded from
the study. If race/ ethnicity were not reported, then these values were imputed using methods
described elsewhere [15].

Parents who answered “not too likely”, “not likely at all”, or “not sure/do not know” to the
question, “How likely is it the teen will receive HPV vaccination in the next 12 months?”
were considered to be parents who did not intend to vaccinate their children (non-intenders).
This question was not available in 2008 and 2009, so parents were categorized as non-
intenders only if they gave any reason to the question, “What is the MAIN reason [your
teen] will not receive any HPV shots in the next 12 months?” during these years of the
survey. Responses were dichotomized into binary outcomes, with 1 = response was selected
by respondent and O = response was not selected by respondent. Each participant could
select more than one reason for not intending to vaccinate their child. All non-intenders
selected at least one reason for not intending to vaccinate their child between 2010 and 2016.

Regions for each of the included participants were calculated using the provided FIPS codes.
These codes were changed to states in the US, which were then pooled into one of 4 Census
regions, including: Northeast, Midwest, South, and West. Reasons for intent not to vaccinate
were also evaluated by race/ethnicity. The races/ ethnicities of the children, which was
reported by their parent or guardian (hereafter referred to as “parent”), were examined to
determine whether reasons varied between the adolescent’s racial/ ethnic groups. We
combined all participants who categorized their children as Hispanic into that group. Non-
Hispanics were categorized as “white,” “black,” and “other.” The “other” group included
American Indians, Alaska natives, Asians, Native Hawaiians, and Pacific Islanders.
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Statistical analyses

Results

We calculated all proportions using weights for the household survey, as provided by the
NIS-Teen in the annual datasets. We calculated frequencies for each of the reasons for non-
vaccination among non-intenders for each survey year. We charted weighted proportions of
reasons which exceeded 5% of the sample in graphs annually between 2008 and 2016 using
“smoothing splines.” We also charted the reason, “child is male” across time, as estimates
were equal to 0 in the first 2 years due to the timing of guidelines for HPV vaccination
among males, and exceeded 5% of the sample between 2010 and 2016. To determine change
across time, we calculated unadjusted prevalence ratios comparing 2016 with 2008 for each
of the reasons for no intent to vaccinate. We used Joinpoint Regression Program, version
4.6.0.0, to conduct joinpoint regression analyses to determine significant changes during the
time period examined. We only conducted these analyses on reasons for not intending to
vaccinate which did not have significant differences between 2008 and 2016 estimates. We
conducted a sensitivity analysis excluding the 2008 and 2009 years to determine whether our
results were the same for 2010 through 2016 as compared to including all data. These
analyses were done to ensure that the different methods necessary for inclusion of 2008 and
2009 data did not significantly affect the results. Further, HPV vaccination was not measured
for males during those years, which may have also changed the results.

Bivariate analyses were conducted using Rao Scott Chi-Square comparisons of weighted
frequencies. Weighted proportions of reasons for not intending to vaccinate were examined
by region, across time, and by race/ethnicity. Reasons which were significantly different in
bivariate analyses were included as dependent variables in final log-binomial regression
models if the counts for all cells were >10. We obtained weighted prevalence ratios (PRs)
using log-binomial regression to compare reasons for not intending to vaccinate by region
and race/ethnicity after controlling for child’s sex, survey year, parent’s education level,
region, and poverty level. Finally, we utilized logistic regression models to evaluate potential
interactions between region and time for variables which showed significant differences by
region and across time to determine whether changes across time were different by region.
This analysis allowed us to determine whether the results were due mainly to changes
occurring in one particular region of the US. SAS statistical software version 9.4 (Cary, NC)
was used to conduct these analyses.

Between 2008 and 2016, the parents of 158,896 females and 173,515 males were surveyed
(Supplemental figure 1). In total, 143,721 parents had information on region of residence
and provided information on their intention to vaccinate their child. Among participants who
were surveyed between 2008 and 2009, we included those that were unvaccinated. Among
those with complete information, 89,984 (62.6%) had records provided by their healthcare
provider, 26,794 (18.6%) used shot card records, and 26,943 (18.7%) were self-report only.
Of those who provided information about intention to vaccinate, 90,866 indicated that they
did not intend to vaccinate (non-intenders) their children (63.2%) or responded to a question
about why they would not vaccinate their child in the next 12 months in the 2008 and 2009
data. Among the non-intenders, 55% had male children while 51% of parents of
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unvaccinated children responded for a male adolescent (Table 1). There were differences in
the proportion of non-intenders among parents of unvaccinated children by region, race of
the adolescent, and the education level of the mother. In addition, the proportion of non-
intenders among all parents of unvaccinated children varied over time. The proportion of
non-intenders decreased after 2010, from about 72% of unvaccinated in 2010 to 58% of
unvaccinated in 2016 (Supplemental figure 2).

Among 90,866 non-intenders, the most frequent reason for not intending to vaccinate their
child was that parents felt HPV vaccination was not necessary (22.4%), followed by lack of
provider recommendation (16.2%), and lack of knowledge (15.6%, Supplemental table 1).
Reasons for HPV vaccine refusal did have some significant regional variations in the US.
Compared to the Northeast, parents in the Midwest, South, and West were less likely to
report “provider did not recommend”, while non-intenders in the South were less likely to
report that their child was not the appropriate age, and those in the West were less likely to
report safety concerns as a reason for not intending to vaccinate their children (Supplemental
table 2). Non-intenders in the Midwest were more likely to report that they had a lack of
knowledge about the vaccine compared to parents in the Northeast. Concerns related to time
and cost were more likely to be reported in the Midwest, South, and West compared to the
Northeast. Non-intenders in the Midwest, South and West were more likely to report that the
HPV vaccine was not required for school than parents living in the Northeast, and non-
intenders in the West were less likely to report that their child is male as a reason for not
intending to vaccinate compared to the Northeast region.

Joinpoint analyses revealed that there were no significant points of change in the frequency
of parents who reported that the vaccine was not needed among those who did not intend to
vaccinate their children (results not shown). However, we noted a joinpoint in the frequency
of non-intenders reporting “provider did not recommend” for the vaccine. Specifically, we
found that the prevalence of this reason increased until 2012, when it experienced a sharp
decrease in prevalence as a reason for not intending to vaccinate (Figure 1). The prevalence
of concerns about safety (PaOR: 4.46, 95% confidence interval (Cl): 3.51-5.68) and lack of
school entry requirements (PaOR: 9.14, 95% ClI: 4.49-18.63) for the HPV vaccine increased
significantly as reasons why parents did not intend to vaccinate their children between 2008
and 2016 (Figure 2). Conversely, lack of knowledge about the HPV vaccine, statements that
their child was not sexually active, and feeling that their child was not the appropriate age
decreased across time. Interactions between region and time were significant for the odds of
parents reporting that the vaccine was not recommended (p=0.001) and for parents who felt
that safety concerns (p=0.005) kept them from vaccinating their child (supplemental figure
3).

There were several differences observed in bivariate analyses between race/ ethnicity and
reasons for not intending to vaccinate (Table 2). Reasons for not intending to vaccinate that
varied by racial/ ethnic group included: the HPV vaccine is not needed or not necessary, it
was not recommended, lack of knowledge, their child is not sexually active, safety concerns
or side effects, child is not the appropriate age, their child is male, family or parental
decision, cost, not a school requirement, their child is fearful, and that the shot should be
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administered for college. Sensitivity analyses revealed no differences when data from 2008
and 2009 were removed.

We found some racial/ ethnic differences in reasons for not intending to vaccinate their
children persisted after controlling for the child’s sex, survey year, mother’s education level,
region, and poverty level (Table 3). A higher prevalence of Hispanic non-intenders reported
the vaccine was not recommended, lack of knowledge, and that the vaccine is not a school
requirement as reasons for deciding not to vaccinate their children compared to parents of
white children. A lower prevalence of Hispanics noted that it was not needed or that their
child was not male compared to parents of white children. A higher prevalence of non-
Hispanic black non-intenders cited it was not recommended, lack of knowledge, or that it
was a family or parental decision as reasons for not intending to vaccinate their children.
However, a lower prevalence reported that safety, that their child was not the appropriate
age, costs, or their children’s fear as reasons for not intending to vaccinate their children
compared to white non-intenders. The most notable differences were observed between
white and “other” non-intenders. A higher prevalence of parents of children who did not
identify as Hispanic, black, or white reported that the vaccine was not recommended or that
they had a lack of knowledge as reasons for not intending to vaccinate their children
compared to white non-intenders. However, a lower prevalence of the same group had safety
concerns as a reason not to vaccinate compared to white non-intenders. These results were
the same in sensitivity analyses which removed 2008 and 2009 from the analyses.

Discussion

Overall, this study found that common reasons non-intenders do not vaccinate their children
have changed in frequency over time. For example, we found that reasons related to
knowledge about the vaccine, child is not yet sexually active, and child is not the appropriate
age, decreased as reasons why non-intenders do not vaccinate their children. Several
interventions addressing lack of knowledge have been implemented, and the decrease in
frequency of lack of knowledge as a reason for not intending to vaccinate across time
demonstrates the success of increasing awareness of the HPV vaccine [10].

Our data indicates that “age” and “child is not sexually active” have decreased in frequency
as reasons not to vaccinate across time. This is promising, because HPV vaccine series
completion is lower among adolescents who initiate at older ages compared to those who
initiate at an earlier age, which could potentially limit the effectiveness of the vaccine at the
population-level [16]. However, the observed decrease in frequency of non-intenders
responding that their child is not sexually active or is not the appropriate age as reasons for
not intending to vaccinate reflects improved educational outreach and evidence that the
vaccine is not associated with increased sexual behavior [17, 18].

Conversely, safety concerns related to the HPV vaccine increased as a reason not to
vaccinate across the time period examined. Efforts of vaccination opponents have
promulgated worries about the vaccine’s safety and attempted to increase concerns about the
vaccine promoting sexual promiscuity [19]. Although face-to-face interventions may
improve HPV vaccination uptake in populations with high lack of awareness about the

Vaccine. Author manuscript; available in PMC 2020 January 21.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hirth et al.

Page 7

vaccine, areas with high levels of vaccine hesitancy due to worries about safety may be more
difficult to address [20]. Our results illustrate the lingering effect of efforts to discredit the
HPV vaccine.

Other reasons for not intending to vaccinate that may not have easy interventions, such as
not believing in the vaccine or religious reasons, comprised an extremely small proportion of
the parents who did not intend to vaccinate their children. The most common reason, which
was belief that the vaccine is not needed, is potentially difficult to address as well. It is
possible that this response may represent a personal conviction of the children’s’ parents
about the HPV vaccine, but it is also possible that it could be addressed through improving
knowledge. Patient education is known to increase vaccination even when used alone as an
intervention [10]. More research is needed to improve the understanding about why parents
feel that their children do not need the vaccine, and to help understand how these reasons
have changed over time. Interventions to address these reasons need to be adaptable in
responding to changes in population beliefs and behaviors in order to achieve long-term
success [11].

The results from this study also demonstrated a response to increased national awareness of
the need for strong provider recommendation. Provider recommendation has been highly
associated with HPV vaccine acceptability and uptake in the US, and physician
recommendation has been shown to have had the greatest impact on HPV vaccine uptake
[21, 22]. Sustained efforts by professional organizations, such as the American Academy of
Pediatrics and American Academy of Family Physicians, to encourage their members to
provide strong recommendations to their patients have had an impact on provider HPV
vaccine communication strategies [23]. The sharp decline in prevalence of “provider did not
recommend” as a reason for declining the vaccine after 2012 combined with the downward
trend in the prevalence of non-intenders among unvaccinated adolescents after 2010 may
have been at least partially attributed to increased provider recommendation to patients in
the US.

Many of the common reasons for no intent to vaccinate varied by race/ethnicity. In
particular, it is concerning that provider recommendation is one of these. Prevalence ratios
indicate that this reason was particularly high among those who were in the “Non-Hispanic
Other” race/ethnicity category. It is possible that providers who predominantly serve patients
from ethnic backgrounds other than Hispanic or black need education about strongly
recommending the vaccine, or may have difficulty communicating with these patients due to
language or cultural barriers [24-28]. It is also concerning that disparity in prevalence of the
lack of knowledge as a reason to not vaccinate adolescents among racial/ethnic minorities
was found. Hispanic and black women suffer a disproportionate incidence of cervical cancer
compared to white women, and black women have lower 5-year survival after diagnosis [29—
31]. These disparities may remain if HPV vaccination is not recommended early enough.
Increased provider education and culturally appropriate community and patient level
interventions may be useful in addressing the more prevalent reasons for not intending to
vaccinate adolescents among these groups [14, 32, 33]. Additionally, the differences
observed indicate that there may be a need to target interventions by race/ ethnicity.
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It was particularly interesting that some reasons for vaccine hesitancy were less likely to be
mentioned among parents of black adolescents compared to parents of white adolescents,
after controlling for demographics and socioeconomic status. Black parents had lower
likelihood of citing safety concerns, cost, and that their child was fearful of the vaccine
compared to parents of white adolescents. In the early post-licensure years after the vaccine
was introduced to the US, cost was one of the common barriers to HPV vaccination that was
cited [34]. Since then, the Affordable Care Act and Vaccines for Children program have
ensured that costs would no longer be a barrier, and may have contributed to recent findings
that vaccine initiation is higher among adolescent minorities compared to white adolescents
[35].

Our findings were similar to a recent published study which found significantly decreased
frequencies in reasons for not intending to vaccinate for all reasons except “not needed,”
“lack of knowledge,” “not recommended,” and “not appropriate age [4].” Similar to our
findings, concern about safety and side effects were increased among non-intenders as a
reason for not vaccinating in 2016 compared to 2010 [4]. While the previous study
compared results between 2 time periods — 2010 and 2016 — our study considered changes
during the entire observed time period using joinpoint analyses for those outcomes that had
no differences between 2008 and 2016. Thus, we were able to report the strong increase in
prevalence of reporting that the vaccine had not been recommended among non-intenders,
followed by a significant decrease after 2012. This was an important finding, as it
demonstrates the importance of education programs focused on increasing provider
recommendation.

There were some differences in reasons why parents do not intend to vaccinate by region,
but most were small and unlikely to impact regional programs focused on increasing HPV
vaccination. However, it appeared that cost was one reason that was elevated in all regions
compared to the Northeast. Campaigns that are focused on helping parents to understand
that the HPV vaccine is covered under the Vaccines for Children program could improve
vaccination in those regions, particularly in the South, which has higher rates of HPV-related
cancers, and lower rates of HPV vaccination.

This study had several strengths. It was conducted using a repeated cross-sectional
nationally representative data set, which means that it was representative of the US. Further,
many of the participants reviewed shot cards or had provider records for their children’s
HPV vaccination status, which reduced recall bias for self-report of vaccination. However,
our study did have some limitations. During the 2008 and 2009 years, we observed much
lower frequencies of non-intenders among unvaccinated adolescents compared to the
subsequent years. This could be due to the vaccine being relatively new to the market, but
was more likely due to differences in the measurement of non-intenders during that period.

In conclusion, many of the reasons that parents do not intend to vaccinate their adolescent
children can be addressed through intervention programs, as a low frequency of participants
cited personal beliefs (family decision or religion), which may not be as amenable to
intervention. Although the results from this study improve understanding of the reasons that
the vaccine is refused, the most effective interventions need to be multifaceted, and work at
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several levels, in order to increase the HPV vaccination rates in the US [36]. This study also
demonstrates that intervening on a common reason (lack of provider recommendation) for
not intending to vaccinate children with the HPV vaccine can be successful when awareness
and specific recommendations to address the issue on a national level are made.

Supplementary Material
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Figurel.
Joinpoint regression analysis of frequency of parents of unvaccinated 13-17 year olds who

indicated the HPV vaccine was not recommended as reason for not intending to vaccinate
their children (N=90,866)

~ Indicates that the Annual Percent Change (APC) is significantly different from zero at the
alpha = 0.05 level. Final Selected Model: 1 Joinpoint.
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Figure 2a. Reasons that showed an increase across time
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Figure 2c. Reasons that did not change significantly between 2008 and 2016
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