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ABSTRACT

Amid subpar uptake of HPV vaccination in the United States, gender-generated disparities in HPV
vaccination uptake have the potential to perpetuate existing disparities in HPV-associated cancers. Yet
few studies have investigated the influence of parent-child gender on intentions to refuse HPV vaccina-
tion due to safety concerns/side effects. This study used nationally representative data, spanning 2010-
2019, from the National Immunization Survey-Teen (NIS-Teen). NIS-Teen respondents are parents/guar-
dians or primary caregivers of adolescents 13-17 years old living in the United States. Over the study
period, intentions to refuse HPV vaccination due to safety concerns rose among all parent-child gender
pairings but were highest among respondent mothers regarding their unvaccinated daughters. The
results revealed a statistically significant increased likelihood of having intentions to refuse HPV vaccina-
tion due to safety concerns among all parent-child combinations compared with father-son pairs. These
odds were consistently highest among mother-daughter pairs. In 2019, compared with father-son pairs,
fathers were 1.94 (95% Cl: 1.21-3.12) times more likely to report the intention to not vaccinate against HPV
for their daughters, while mothers were 2.23 (95% Cl: 1.57-3.17) and 2.87 (95% Cl: 2.02-4.09) times more
likely to report intentions to refuse HPV vaccination for their sons and daughters, respectively. These
findings were persistent and constantly increased over the 10-year study period. Interventions aimed at
correcting gender-based misperceptions and countering misinformation about the safety of the HPV
vaccine are warranted.
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insufficiency,”'® even though these reports have been
debunked by a systematic review of the evidence.'' On the
other hand, despite evidence that has consistently identified

Introduction

The human papillomavirus (HPV) vaccine was first approved in

June 2006 by the US Food and Drug Administration and the
Advisory Committee on Immunization Practices for use in
females as a highly effective vaccine that confers protection
against HPV infection and cervical cancer." Hence, the vaccine
was initially marketed solely for girls and young women. Over the
years, cervical cancer rates in the US have gradually but signifi-
cantly declined, while rates of oropharyngeal and other HPV-
associated carcinomas have increased, especially among men.”™*
The vaccine was made gender-neutral in October 2009, following
its approval for males.” Yet, the female-focused introduction of
the vaccines had already contributed to female child-centric mis-
conceptions about the HPV vaccine and gender disparities in its
uptake.®

Predictors of HPV vaccination among adolescent boys differ
from those of girls. Studies have found that parents are more
likely to have safety concerns about the HPV vaccine”*® for their
female than for male adolescents, which informs their ultimate
decision to refuse the vaccine. Safety concerns specific to the
female gender include brief case reports linking the HPV vac-
cine to reduced fertility via induction of primary ovarian

provider recommendation as a strong predictor of HPV vacci-
nation for boys,*'” several studies have noted that providers are
less likely to recommend vaccination for male children.””™"
Disparities in provider recommendations for HPV vaccination
could contribute to parental unawareness and culminate in
gender disparities in HPV vaccination. With studies pointing
to increasing rates of safety concerns for the HPV vaccine,'®"”
as well as increasing physician recommendations for HPV
vaccination,"™'® it is possible that gender disparities may be
perpetuated further with an increase in vaccination refusals for
females and an increase in acceptance rates for males.

Studies have found parent gender to be a significant predictor
of child HPV vaccination.'>"? One study found that overall,
parents were more likely to delay HPV vaccination for their
female children relative to their male children.'” Another study
found thatfathers were less likely than mothers to allow HPV
vaccination for their sons.'” Gender disparities also exist in
parental awareness of HPV—an important determinant of
HPV vaccination. A study found that males (which include
fathers) are less likely to be aware of HPV or the HPV vaccine.*
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Eliminating gender disparities in HPV vaccination is crucial
given the cost-effectiveness of successful gender-neutral vacci-
nation programs and the rising incidence of HPV-associated
cancers.”’** Conversely, gender-generated disparities in HPV
vaccination uptake have the potential to perpetuate existing
disparities in HPV-associated cancers. Safety concerns are an
important barrier to HPV vaccination and a key driver for
parental vaccination refusal, particularly among parents of
female children.”®'® However, to our knowledge, no prior
studies have examined this issue over time. Further, it is not
known if these disparities persist with parental gender and if
child gender is a predictor of parental evaluation of vaccine
safety and subsequent refusal. Therefore, the goal of this study
was to bridge existing gaps in the literature by examining the
influence of parental and child gender on the decision to refuse
the HPV vaccine due to safety concerns/side effects over a 10-
year period.

Methods
Design

The National Immunization Survey-Teen (NIS-Teen) is
a population-based, nationally representative survey that col-
lects teen vaccination data from parents of children 13-17
years of age via telephone interviews with parents/guardians
and an immunization history questionnaire mailed to health-
care providers.'® The NIS-Teen study design and its data
collection methods were previously described in detail.**

Sample

For this analysis, we extracted data for 2010-2019 from the
NIS-Teen. The NIS-Teen was approved by the National Center
for Health Statistics Research Ethics Review Board. Since NIS-
Teen data are fully anonymized and available to the public, our
study did not require ethical approval.

Study outcomes

We examined for variations in intentions to refuse HPV vacci-
nation due to safety concerns/side effects caused by the gender
of the responding parent and the gender of the child.
Specifically, we evaluated reports of safety concerns/side effects
as the main reason for intentions to refuse HPV vaccination by
the responding parent’s gender (father vs. mother) and the
gender of the pertinent child (boy vs. girl). We restricted our
study sample to those respondents whose children had not
received any HPV vaccine shot. These respondents were then
asked: “How likely is it that [teen name] will receive HPV shots
in the next 12 months?” Those who responded, “Not too
likely,” “Not likely at all,” and “Not Sure/Don’t Know” were
identified as respondents with no apparent intentions of vacci-
nating their child. These respondents were asked an additional
follow-up question: “What is the MAIN reason [teen name]
will not receive HPV shots in the next 12 months.” The
response option of interest in this study was the selection of
safety concerns/side effects as the main reason for the intent to
refuse the HPV vaccine. We chose this outcome of interest

because, of the reasons for HPV non-vaccination intent
accounted for in the NIS-Teen, safety concerns/side effects
were among the most predominantly reported and were the
only factors found to have an increasing and statistically sig-
nificant upward trend over the years.'®"”

We compared responses based on the gender of the
responding parent and pertinent child using the following
combination pairs: i) respondent mother and teen daughter,
ii) respondent mother and teen son, iii) respondent father and
teen daughter, and iv) respondent father and teen son. Before
2010, data for father-son and mother-son combinations were
unavailable.

Data analysis

Data were weighted to represent the US population. Weights
were adjusted for non-response, non-resolution of telephone
numbers, subsampling of one age-eligible child per household,
and presence of multiple telephone lines in the home.
Additional post-stratification adjustments were applied based
on respondent sociodemographic characteristics, US state of
residence, and missing provider data.®®

The weighted prevalence and associated 95% confidence
intervals (CIs) of intentions to refuse HPV vaccination due to
safety concerns/side effects were estimated by parental and
child gender from 2010 to 2019. Survey-weighted multivariable
logistic regression was conducted to examine associations
between intentions to refuse HPV vaccination due to safety
concerns/side effects with parental and child gender pairs,
controlling for key sociodemographic variables including age,
race/ethnicity (Hispanic, non-Hispanic Black, non-Hispanic
White, and multiple/other races), and mother’s education
level. All analyses were conducted using R version 4.0.3. For
all tests, a P value <0.05 was considered statistically significant.

Results

Table 1 shows the unweighted and survey-weighted study
sample sizes, weighted percentages, and associated CIs for the
respondent-child combinations and race/ethnicities for survey
years 2008 to 2019. While intentions to refuse HPV vaccination
due to safety concerns/side effects increased over the years,
there were marked differences in parent/guardian gender and
the gender of the pertinent child. This observation was con-
sistent throughout the study period (Figure 1). Over the 10-
year period, reported intentions to refuse HPV vaccination due
to safety concerns/side effects were the least frequent when
fathers were responding to surveys about their unvaccinated
sons (3.3% in 2010 and 14.6% in 2019), while this was highest
when mothers were responding to surveys about their unvac-
cinated daughters (23.8% in 2010 and 33.2% in 2019).

In analyses controlled for sociodemographic variables includ-
ing age, race/ethnicity, and mother’s education level, results from
the multivariable logistic regression conducted for each
survey year revealed a consistent, statistically significant increased
likelihood of intention to refuse HPV vaccination due to safety
concerns/side effects among all parent—child combinations com-
pared with the father-son combination (Table 2). In all survey
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Figure 1. Prevalence of safety concerns/side effects as the main reason for HPV non-vaccination intent by gender of parent and child.

years, the odds of non-vaccination intent due to safety concerns/
side effects were consistently highest among mother-daughter
pairs.

In 2010, mothers were more than 9.25 (95% CI: 6.34-13.51)
times more likely to report intentions to refuse HPV vaccination
due to safety concerns/side effects for their daughters compared
with fathers who responded to the same question about their sons.
In 2019, compared with father—son pairs, fathers were 1.94 (95%
CI: 1.21-3.12) times more likely to report intentions to refuse HPV
vaccination due to safety concerns/side effects for their daughters,
while mothers were 2.23 (95% CI: 1.57-3.17) times more likely to
report intentions to refuse HPV vaccination for their sons and 2.87
(95% CI: 2.02-4.09) times more likely for their daughters.

Discussion

Our findings highlight marked differences in intentions to
refuse HPV vaccination due to safety concerns/side effects by
the gender of the responding parent (father vs. mother) and
pertinent child (son vs. daughter). Parents were far more likely
(albeit higher among mothers) to report safety concerns/side
effects as a reason for their intention to refuse HPV vaccination
for their daughters compared with their sons. Despite the well-
documented benefits of HPV vaccination, including protection
against several cancers, it is concerning that our findings were
persistent and increased consistently over a 10-year period.
Several studies have pointed to a slowing of HPV vaccination
uptake rates among girls,”**® and the findings of this study
provide further evidence of how gender and gender-centric
parental perceptions may play a contributory role.

Amid a paucity of prior published studies in this area, our
findings call for additional studies to further define the role
parent—child gender plays in vaccination decisions. For example,

further studies are needed to determine if the underlying basis
for the intent to refuse HPV vaccination due to safety concerns/
side effects differs fundamentally between fathers and mothers,
especially in light of studies showing that fathers are less
informed about HPV and HPV vaccination than mothers.”’

Misconceptions about the HPV vaccine and the female child
are wide-ranging.® They include claims that the HPV vaccine is
associated with infertility,>'® and that vaccinating young girls may
be perceived as an endorsement for the initiation of sexual
activity.”””° These misconceptions may explain our findings,
which are suggestive of an increased sense of misguided protec-
tiveness toward female children by parents regarding HPV
vaccination.

Furthermore, the misperception that the HPV vaccine is
a vaccine for females as opposed to males persists,® despite
the inception of gender-neutral HPV vaccination more than
a decade ago. The initial marketing and portrayal of the vaccine
to be specifically used for cervical cancer prevention in women
may have played a role in the persistence of this misconception.
The benefits of the vaccine for males are equally well docu-
mented, as it has been shown to be cost-effective and crucial in
the prevention of non-gender-specific HPV-associated can-
cers, such as oropharyngeal and anal cancers. *>"*?

While our study findings are of significant concern, a lack of
HPV awareness and a surge in vaccination misinformation
remain potent mediators of gender-related misperceptions
about HPV vaccination. Awareness of HPV and the HPV vac-
cine has been on the decline, especially among racial minority
groups,”’ amid existing gender disparities in HPV awareness.**’
Addressing all possible misconceptions about the vaccines in
a gender-specific manner can bring about a slow but meaningful
reversal of the current trend. Comprehensive educational cam-
paigns are required to dispel widely held misconceptions and the
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spate of misinformation about the safety of the HPV vaccine, as
well as to increase awareness about HPV vaccination. Existing
policies aimed at boosting awareness of HPV vaccination should
be enforced, with dedicated efforts committed to educating
parents about the benefits of vaccination for both male and
female children. Additionally, messaging projected to the public
should be devoid of gender bias. Given the centrality of physi-
cian recommendation to male vaccination acceptance,>'* con-
scious efforts by physicians must also be taken to promote this
practice during wellness visits. In the same vein, as safety con-
cerns are the predominant reason for non-vaccination of female
children,”® these concerns should be consciously addressed
using multiple media channels.

To our knowledge, we are the first to examine the influence
of parental and child gender in citing safety concerns/side
effects as a reason for the intention to refuse HPV vaccination.
However, this study has several limitations. First, the study
data are cross-sectional; hence, we cannot draw causal infer-
ences. Second is the low response rate associated with national
surveys, which also predisposes our study to non-response
bias. Nevertheless, the data included in this study are nationally
representative, and these results can be generalized to the US
population. Additionally, the data used in the study spanned
a 10-year period and provided adequate sample size and power
to detect differences in the analyses.

In conclusion, in this study, we found a persistent pattern of
disparities in parental intentions to refuse HPV vaccination
due to safety concerns/side effects depending on the gender of
the pertinent child. We found that parents (with mothers
having the highest odds) are more likely to have intentions to
refuse the HPV vaccine for their daughters due to safety con-
cerns/side effects. Education-based interventions aimed at cor-
recting gender-based misconceptions related to HPV
vaccination would be highly beneficial.
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