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Abstract

Purpose: A nuanced understanding of human papillomavirus (HPV) vaccine hesitancy is key
to tailoring public health interventions to reach HPV vaccination goals in the US. We aimed to
understand the spectrum of parental vaccine hesitancy and identify reasons for lack of vaccination.

Methods: Using cross-sectional data from the 2019 National Immunization Survey-Teen, we
examined parents of adolescents aged 13-17 years who had not initiated HPV vaccination.
Parents who did not intend to vaccinate their child in the next year were classified into

three categories: “unsure”, “somewhat hesitant” or “very hesitant”. Survey-weighted multinomial
logistic regression was used to identify factors associated with level of vaccine hesitancy.

Results: Of the 13,090 parents of unvaccinated adolescents, 8,253 (63%) were hesitant. Among
those, 63% were very hesitant, 29% were somewhat hesitant, and 8% were unsure. Parents who
had received a provider recommendation were less likely to be unsure (adjusted relative risk ratio
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(aRRR: 0.3, 95%CI:0.2-0.4) or somewhat hesitant (RRRR: 0.8, 95%CI:0.6-0.9). Compared with
non-Hispanic White parents, parents of minority race/ethnicity adolescents were more likely to
be unsure vs. very hesitant. Safety concerns/side effects was the most common reason for lack
of intent to vaccinate among very (30%) and somewhat hesitant parents (20%), whereas lack of
provider recommendation was the most common reason among unsure parents (34%).

Conclusions: We identify three distinct levels of HPV vaccine hesitancy and demonstrate that
the characteristics and reasons for lack of vaccination differ amongst these levels.Understanding a
parent’s level of hesitancy may help maximize the potential impact of public health interventions
to reach HPV vaccination goals.
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HPV vaccine; vaccine hesitancy; National Immunization Survey-Teen

INTRODUCTION

Human Papillomavirus (HPV) infection is the most common sexually transmitted infection
in the United States [1]. Persistent infection with high-risk (HR; oncogenic) HPV types can
lead to the development of several types of cancers, including cervical, anal, penile, vaginal,
vulvar, and oropharyngeal cancers [2]. Approximately 80 million people are currently
infected with HPV and nearly 35,000 people are affected by cancers caused by HPV
infection each year in the United States [3]. Timely initiation and completion of the HPV
vaccine can provide safe and effective protection against HPV infections that cause these
cancers [3]. The Advisory Committee on Immunization Practices (ACIP) recommends a
2-dose HPV vaccination schedule for all pre-adolescents (including girls and boys) at ages
11-12 and a 3-dose schedule for adolescents and young adults who start later at ages 15
through 26 years and for immunocompromised persons [1, 4, 5]. Currently, Gardasil 9 is the
HPV vaccine that is distributed in the U.S., which targets HPV types 6, 11 (strains that cause
anogenital warts) and seven HR-HPV types (16, 18, 31, 33, 4552 and 58) [1, 6].

Despite the proven safety and effectiveness of HPV vaccination, vaccine coverage rate in
the United States remains below the Healthy People 2020 and 2030 goal of 80% HPV
vaccine completion rate among girls [7]. In 2020, approximately 75% of adolescents aged
13-17 years had received at least one dose of HPV vaccine and only 61.4% of adolescent
girls and 56.0% of adolescent boys had actually completed the series [8]. Vaccine hesitancy,
one of the top ten health threats identified by the World Health Organization (WHO),
contributes to suboptimal HPV vaccine coverage in the U.S [9, 10]. The WHO defines
vaccine hesitancy as “the reluctance or refusal to vaccinate despite the availability of
vaccines”, which may “reverse the progress made in tackling vaccine-preventable diseases”
[10]. Adolescent’s vaccination practices are primarily driven by their parent’s decision-
making, making parental vaccine hesitancy the primary focus of interventions to improve
vaccination rates [11]. Previous studies have identified several factors associated with
parental HPV vaccine hesitancy, including adolescent’s sex, race/ethnicity, poverty status,
maternal education, and geographical region [9, 12, 13]. Most of these studies defined HPV
vaccine hesitancy as a binary outcome (using a cutoff on the response scale) as simply
hesitant vs. not hesitant. However, research highlights the heterogeneity of vaccine hesitant
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individuals [14]. Therefore, a more nuanced understanding of hesitant individuals is needed
in order to tailor interventions to maximize the impact on HPV vaccine uptake rates.

We sought to determine if there were differences in characteristics of parents across the
HPV vaccine hesitancy spectrum and to identify differences in their reasons for vaccine
hesitancy using the 2019 National Immunization Survey-Teen (NIS-Teen) dataset. These
data are critical to inform tailored and targeted interventions to address all parents’ concerns
and increase HPV vaccine uptake for cancer control, including cervical cancer elimination.

METHODS

Study population and data source

We analyzed data from the 2019 National Immunization Survey-Teen (NIS-Teen), an annual
random-digit-dialing survey implemented by the Centers for Disease Control and Prevention
(CDC). The NIS-Teen is used to monitor vaccination coverage rates for recommended
vaccines among a nationally representative subset of non-institutionalized adolescents aged
13-17 years living in the United States [11]. The NIS-Teen includes two data collection
phases: a random digit dialing (RDD) telephone survey of eligible households containing
adolescents aged 13-17 years and (in the subset of parents who consent) a mailed survey

to the adolescent’s immunization providers that includes vaccine verification. During the
telephone survey, the adult respondent (i.e., parent or guardian) who is most knowledgeable
about the adolescent’s vaccinations was interviewed after obtaining their consent [11].
Details of NIS-Teen survey sampling, data collection and weighting operations have been
described previously [6, 11, 15, 16]. Since the NIS-Teen data in this study were all publicly
available, it is considered non-human subjects research and exempt from Institutional
Review Board oversight.

In this study, eligible study participants included parents of adolescents who self-reported
that they had not initiated the HPV vaccine series (adolescents who had received zero

HPV vaccine doses) and whose parents responded to questions on HPV vaccination intent
(Figure 1). To maximize the generalizability of our findings, we focused on the full eligible
population, not just those with provider verified data, as our interest was in understanding
parent-reported hesitancy based on their understanding of their adolescent’s vaccination
status. We compared the baseline characteristics of participants with provider-verified data
and those without; the majority of characteristics were similar between the two groups, but
there were some qualitative differences noted in the distributions of race, poverty level, and
receipt of provider recommendation that could have potentially biased our results if we had
limited to only those with provider verified vaccination data (see Online Appendix 1).

HPV vaccine hesitancy and covariates

Adolescent’s HPV vaccination status was recalled by a parent. Adolescents were categorized
as unvaccinated (not initiated) if they had not received any HPV vaccine doses. For those
who had not initiated the vaccine, parents were asked: “How likely it is that [adolescent’s
name] will receive HPV shots in the next 12 months?” Response options were “very likely”,

“somewhat likely”, “not too likely”, “not likely at all”, and “not sure/don’t know”. In this
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study, parents who responded “not likely at all” to vaccinate their child against HPV were
classified as being “very hesitant”, and those who responded “not too likely” were classified
as being “somewhat hesitant.” Parents who chose “unsure/don’t know” were classified as
being “unsure” about vaccinating their child. These three groups of parents with HPV
vaccine hesitancy were further asked: “What is the MAIN reason [adolescent’s name] will
not receive any HPV shots in the next 12 months?” Parents selected the main reasons from
a list of 29 pre-coded reasons in rank order. If unlisted, the response was elicited in an
open-ended response and then was collapsed into one of the existing 29 categories [11].

The NIS-Teen survey collected data including sociodemographic characteristics and general
vaccination history. An a priori set of covariates potentially related to HPV vaccine
practices and HPV vaccine hesitancy was identified based on previous NIS-Teen studies
[11, 15-17]. Covariates included adolescent’s sex (female, male), age of the adolescent

at time of interview (13, 14-15, 16-17 years), race/ethnicity of adolescent (Hispanic, non-
Hispanic White, non-Hispanic Black, Non-Hispanic other and multiple race), mother’s age
(<34, 35-44, 245), mother’s marital status (married, not married), mother’s education
attainment (<12 y of education, =12y (non-college graduate), college graduate), poverty
status (below poverty, above poverty and below $75,000, over $75,000, Unknown), provider
recommendation to receive HPV shots (yes, no, unknown), parent-reported meningitis
vaccination status of the adolescent (yes, no), geographic region (Northeast, Midwest, South,
and West) and well-child checkup at 11-12 years old (yes, no, unknown).

Statistical methods

To account for the complex survey design of the NIS-Teen survey, all estimates were
computed using the RDD sampling weight. The weighted RDD variable was normalized

by dividing each weight value by the mean weight. Weighted estimates are presented
throughout this study. Descriptive statistics were calculated to characterize the overall
population of parents of unvaccinated adolescents who answered the HPV vaccine intent
question. Descriptive statistics were then used to compare characteristics amongst the three
HPV vaccine hesitant group levels (VH, SH, Unsure). Multinomial logistic regression
models were fitted to estimate the adjusted relative risk ratio (aRRR) of being (a) “somewhat
hesitant” vs. “very hesitant” and (b) “unsure” vs. “very hesitant”, adjusting for covariates
chosen a priori.

To explore the reasons for HPV vaccine hesitancy, we compared the proportions of the top
10 most common reasons among the three different HPV vaccine hesitancy group levels.
This analysis of reasons for vaccine hesitancy further excluded adolescents whose parents
did not provide a reason for hesitancy, gave multiple, unranked reasons or gave a reason
discordant with sex. The corresponding 95% confidence limits (Cls) and A-values were
derived from Wald chi-square statistics. All analyses were performed using Stata version
15.1 (StataCorp, TX) Statistical significance was set at an alpha level of 0.05.
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Patient characteristics

Of the 42,668 parents of adolescents 13-17 years old who participated in the NIS-Teen
survey, 13,090 (30.7%) had an adolescent who had not initiated the vaccine and responded
to the parental intent question (Figure 1). Approximately half (55%) were parents of a male
adolescent (Table 1). Fifty-seven percent of adolescents were non-Hispanic white, 22% were
Hispanic, and 13% were non-Hispanic black. The largest portion of adolescents (41%) were
from the Southern region of the US.

All parents (100%) of children not vaccinated against HPV reported that their adolescent
had received at least one vaccination of any kind in their lifetime, with 87% reporting their
adolescent was vaccinated against Tdap and 51% against meningitis. Most parents (75%)
reported their adolescent had had an 11-12 year old well-child check-up, and 44% reported
they had received a provider recommendation for the HPV vaccine in the past. Of the 13,090
non-initiators, 4,838 (37%) reported they planned to have their adolescent vaccinated against
HPV in the next year and were thus not considered HPV vaccine hesitant.

Levels of hesitancy

A total of 8,253 (63%) parents of non-initiators were hesitant. Of those, 5,182 (63%) were
very hesitant (VH), 2,354 (29%) were somewhat hesitant (SH), and 717 (8%) were unsure
(Table 2). Amongst parents of females, 66% were very hesitant (VH), 25% somewhat
hesitant (SH) and 9% unsure. Amongst parents of males, 60% were very hesitant, 32%
were somewhat hesitant, and 8% were unsure. The distribution of levels of hesitancy also
differed amongst race/ethnicity. non-Hispanic White parents were more often very hesitant
(67% VH), compared to parents of adolescents of minority race/ethnicity (non-Hispanic
Black: 56% VH; Hispanic 56% VH). Interestingly, more parents who had already received a
provider recommendation were very hesitant (70%) compared to those who had not (58%).

Comparing somewhat hesitant to very hesitant parents, independent associations with
adolescent’s sex, provider recommendation, and geographic region were found (Table 3).
Parents of male adolescents compared to female adolescents were 30% as likely to be
somewhat hesitant vs. very hesitant (aRRR 1.3, 95%Cl: 1.1-1.6). Compared to those parents
living in the Midwest, parents living in the Northeast (aRRR: 1.3, 95%CI 1.0-1.7) or South
(aRRR 1.3, 95%CI 1.1-1.6) were more likely to be somewhat vs. very hesitant. Compared
to parents who had not received a provider recommendation, parents who had received a
provider recommendation were less likely to be somewhat vs. very hesitant (aRRR: 0.8,
95%Cl: 0.6-0.9). We did not identify any independent associations of parental vaccine
hesitancy with adolescent’s age, race/ethnicity, mother’s age, marital status, education,
income, or if the adolescent had attended a well-child check-up at 11-12 years of age
between somewhat and very hesitant parents.

Comparing unsure parents to very hesitant parents, independent associations with level
of hesitancy were identified for race/ethnicity, mother’s education level, poverty status,
geographic region, and provider recommendation (Table 3). Compared to hon-Hispanic
White parents, non-Hispanic Black parents (aRRR: 2.2, 95%ClI: 1.4-3.6), Hispanic parents
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(aRRR: 2.5, 95%CI: 1.7-3.7) and other race parents (aRRR: 2.7, 95%Cl: 1.6-4.5) all had
higher odds of being unsure vs. very hesitant. Mothers who had graduated high school

but not college compared to mothers who had not graduated high school were 40% less
likely to be unsure compared to very hesitant (RRRR:0.6, 95%CI 0.3-1.0). Parents with
incomes at least $75,000 above the poverty line were 60% less likely to be unsure vs. very
hesitant (aRRR: 0.4, 95%CIl: 0.2-0.6). Parents with a provider recommendation were 70%
less likely to be unsure vs. very hesitant (aRRR: 0.3, 95% CI 0.2-0.4). Parents living in the
Northeast compared to those in the Midwest were more likely to be unsure vs. very hesitant
(aRRR 1.5, 95%CIl: 1.0-2.2). There were no associations with being unsure vs. very hesitant
with regards to adolescent’s age, sex, mother’s age, or if the adolescent had undergone a
well-child 11-12 year old check-up.

Reasons for hesitancy

The most common reasons for lack of intent to vaccinate in very hesitant parents were, in
rank order: 1) safety concern/side effects, 2) lack of necessity, 3) reporting the adolescent is
already up-to-date, 4) reporting the adolescent is not sexually active, and 5) lack of provider
recommendation (Figure 2). The most common reasons reported by somewhat hesitant
parents were: 1) safety concern/side effects, 2) lack of provider recommendation, 3) lack

of necessity, 4) lack of knowledge and 5) reporting the adolescent is already up-to-date.
The most common reasons in unsure parents were: 1) lack of provider recommendation,

2) lack of knowledge, 3) safety concern/side effects, 4) reporting the adolescent is already
up-to-date and 5) lack of necessity.

Safety concern/side effects was the primary concern for very hesitant parents (30%) and for
somewhat hesitant parents (20%) but was less frequently reported by unsure parents (14%)
(p<0.01; Online Appendix Table 2). Lack of necessity (17% VH, 15% SH and 3% unsure;
p<0.01), belief the adolescent is already up-to-date (8%, 8% and 4%; p<0.01), and reporting
the adolescent is not sexually active (8% VH, 6% SH and 3% unsure; p<0.01) were

more commonly reported among very hesitant and somewhat hesitant parents compared

to unsure parents. In contrast, lack of provider recommendation (7%VH, 16% SH, and
34% unsure; p<0.01) and lack of knowledge (6% VH, 11% SH, and 25% unsure; p<0.01)
were less frequently reported as primary reasons for lack of intent to vaccinate by very or
somewhat hesitant parents compared to unsure parents. More unsure parents (vs. somewhat
or very hesitant parents) reported their primary reasons for hesitancy as “lack of provider
recommendation”.

Fewer than 1% of all hesitant groups reported male sex, concern for increased sexual
activity, or lack of vaccine availability or transportation to appointments as reasons for
lack of intent to vaccinate (Online Appendix Table 2). Anti-vaccination beliefs were very
uncommon, reported in only 2% of very hesitant parents compared to 1% of somewhat
hesitant parents and 0.1% of unsure parents (0<0.01).

DISCUSSION

In this nationally representative analysis of HPV vaccine non-initiators, we examined the
characteristics of current non-initiators and reasons for lack of intent to vaccinate across
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the spectrum of parental HPV vaccine hesitancy. We demonstrated that the majority of
non-initiators are very or somewhat hesitant about HPV vaccination, while only a small
proportion are unsure. There were more differences in parent characteristics between unsure
and very hesitant parents whereas somewhat and very hesitant parents were quite similar to
each other. Reasons for lack of intent to vaccinate varied by level of hesitancy: both very and
somewhat hesitant parents reported safety concerns most frequently, whereas unsure parents
more often cited lack of provider recommendation or lack of knowledge as their primary
reason. Understanding the degree of hesitancy expressed by parents is an important step in
tailoring public health campaigns to maximize HPV vaccine uptake amongst hesitant parents
and achieving the Health People 2030 HPV vaccination goal of 80% vaccine completion [7].

While the proportion of adolescents initiating the HPV vaccine has increased each year
since the vaccine was first approved, many non-initiators remain very hesitant towards HPV
vaccination. From 2010-2018, parents who were ‘not likely at all’ to vaccinate their child in
the next 12 months (i.e. very hesitant in our study) consistently made up the largest subgroup
of non-initiators in the NIS-Teen survey [11, 17]. This is consistent with our findings in

the most recent 2019 dataset. We identified that parents of non-Hispanic white adolescents,
females, and those with higher income and education levels have higher odds of being very
hesitant. This reflects the general trend in HPV vaccine uptake disparities: parents with
higher income and education, of non-Hispanic white race/ethnicity, and who have private
insurance are less likely to initiate the HPV vaccine [8, 11]. Additionally, we found that
non-initiating parents who received a provider recommendation were more likely be very
hesitant as opposed to somewhat hesitant or unsure. This is notable since a large fraction of
non-initiating parents is very hesitant. Additionally, amongst those with a recommendation,
the proportion of parents who are hesitant has increased from 2012-2018 [18, 19]. In

an analysis of general vaccine hesitancy amongst a subgroup of NIS-Teen 2018-2019
respondents, 18% of parents self-identified as being ‘somewhat’ or ‘very’ vaccine hesitant,
and 13% of all parents did not feel their child’s doctor as their most trusted source for
information about childhood vaccines [20]. While a high-quality provider recommendation
has been repeatedly demonstrated to be the strongest factor associated with HPV vaccine
uptake [21], our findings suggest this strategy may not be effective in the most hesitant
parents.

We found that unsure parents had distinct characteristics from very and somewhat hesitant
parents. Unsure parents make up fewer than 10% of non-initiators, a proportion that has
not substantially changed since the vaccine was first introduced [11, 15, 17]. While most
studies exclude the unsure population from their analyses of HPV vaccination intent [11,
17, 22], a subgroup analysis of 2014 NIS-Teen survey data found that unsure parents

were more likely to be parents of males, parents of non-White race/ethnicity adolescents
(compared to non-Hispanic White), and living below the poverty level when compared to
parents who had clear intent (either for or against vaccination) [15]. While we did not
identify the same association with adolescent’s sex when comparing unsure vs. very hesitant
parents (perhaps because of the changing attitudes and understanding of male vaccination
since 2014), we otherwise demonstrate similar findings. Importantly, both that and the
present study demonstrate that parents who had not received a provider recommendation
are more likely to be unsure about their intent to vaccinate their child [15]. Unsure parents’
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reasons for hesitancy are thus reflective of this: lack of provider recommendation and

lack of knowledge made up more than half of the reasons for lack of intent to vaccinate

in this group. In contrast to very hesitant parents, this suggests that improved provider
recommendation, possibly including information to address parents’ knowledge gaps, could
achieve meaningful change. Moreover, as lower income is associated with being unsure,
interventions that impact policy on a larger scale such as Medicaid expansion and the
Vaccines for Children (VFC) Program could improve access to care and increase HPV
vaccine uptake in this population [23-24].

Our study demonstrates another persistent and troubling trend in reasons for vaccine
hesitancy: concern about safety and side effects continue to be the most frequently reported
reason for lack of vaccination by the most hesitant parents. Since the vaccine’s inception,
the proportion of parents reporting reasons related to sexual disinhibition and adolescent’s
sex has decreased to below 1%, while the proportion reporting safety concerns has increased
[22, 25]. One study found that parents of non-Hispanic White adolescents were more
likely to report safety concerns compared to parents of minority race/ethnicity adolescents,
consistent with our characterization of unsure vs very hesitant parents. As noted above,
provider recommendation may not assuage concerns about safety and side effects for the
most hesitant parents. In one study of hesitant parents, 34% of those witha provider
recommendation cited safety/side effects as their main concern, compared to 23% without
a provider recommendation [11]. One educational intervention that included both safety
information and varying strengths of provider recommendation found that willingness to
vaccinate was influenced primarily by the presence of safety information in the materials
presented [26]. Future studies are needed to identify the most trusted source of safety
information amongst hesitant parents, and leverage that to increase their confidence in the
vaccine’s safety.

The results presented here suggest that tailoring interventions to the parents’ level of
hesitancy could provide a greater impact compared to a one size fits all approach. While

we demonstrate that the unsure parents have reasons that may be more easily addressed
(provider recommendation, lack of knowledge) — this group makes up the minority of
hesitant parents. In contrast, most hesitant parents are primarily concerned with safety, a
persistent concern which continues to plague the HPV vaccine despite over 15 years of
safety data [27]. The question thus becomes, where do we find the most leverage and get the
biggest return on our investment: the larger proportion of hesitant parents with more difficult
reasons to address, or the smaller group of unsure parents in whom standard interventions
such as provider recommendation should have significant impact?

The strengths of our study include the nationally representative, contemporary dataset. We
were able to differentiate parental characteristics and reasons amongst three distinct levels of
hesitancy based on one simple question about level of intent. This question could be posed
to parents in advance of provider counseling and provide valuable information on parents’
level of hesitancy to enable tailoring of vaccine messaging. This analysis is limited by the
cross-sectional nature of the NIS-Teen survey, and as such we are unable examine temporal
relationships of associations, for example between provider recommendation and level of
hesitancy. The varying influence provider recommendation may have at different levels
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of hesitancy warrants investigation. Moreover, the hesitancy issue may be broader than is
represented in this study. The NIS-Teen does not ask parents of fully vaccinated children
about hesitancy, and so parents who overcame their hesitancy to vaccinate their child, for
example through a strong and trusted provider recommendation, are not represented here.
Other limitations included the relatively small sample size of the unsure group, which

may have limited our ability to detect differences between the groups. We were also
unable to assess the influence of insurance on vaccination intent due to missingness of

this variable in the dataset, though this was an uncommon parent-reported reason for lack
of intent to vaccinate. Lastly, vaccine decision-making is complex and reasons for lack

of intent to vaccinate are likely multifactorial so we are only able report on the primary,
most prominent reason from each parent, while interventions may need to address multiple
reasons concurrently. Moreover, similar to other studies, we found that “already-up-to-date”
was a common reason for lack of intent to vaccinate even though the adolescents were
reportedly not vaccinated, which indicating a lack of understanding or miscommunication
with the parent.

Conclusion

In conclusion, we demonstrate that amongst parents who have not initiated HPV
vaccination, there is a spectrum of hesitancy. Public health campaigns will need to consider
this when tailoring their interventions to various groups. Understanding what to address
with each level of hesitancy will help providers individualize their counseling. Thus far,

a one-size fits-all approach to improving HPV vaccination rates has resulted in over

70% of adolescents initiating vaccination. However, closing the gap on the remaining

28% of US adolescents will require tailored approaches to vaccine hesitancy, and merely
increasing provider recommendation will likely not affect the most hesitant parents. Future
implementation studies are needed to test interventions specifically tailored varying levels
of hesitancy. These studies could then help determine in which hesitant group the biggest
impact could be made to improve HPV vaccination rates and reach the Healthy People 2030
goals.
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IMPLICATIONS AND CONTRIBUTIONS

Understanding the continuum of parental HPV vaccine hesitancy provides opportunities
to develop targeted communication strategies to different group of people and support
large-scale HPV vaccine uptake. This study observed distinctions in characteristics and
reasons associated with three levels of vaccine hesitancy, suggesting the potential to tailor
interventions to vaccine-hesitant subgroups.
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All 2019 NIS-Teen Participants (unweighted n= 43,503, weight n=42,668)

Excluded adolescents that:
. Had received any HPV shots (unweighted n=25,730, weighted n=24,744)
Excluded adolescents whose parents:

e Answered don’t know” to the HPV vaccination status question (unweighted n=3,817,
weighted n= 3,907)
. Refused to answer the HPV vaccination status question (unweighted n=24, weighted
n=20)

. Did not respond to parental intent question ( unweighted n=729, weighted n=907)

A

Eligible study population
(unweighted n=13,203, weighted n=13,090)

Excluded adolescents whose parents:
. Reported high intent to vaccinate (unweighted n=4,860, weighted n=4,838)

A\

A 4

Analysis of vaccine hesitancy
(unweighted n=8,343, weighted n=8,253)

Excluded adolescents whose parents:
. Did not provide a reason for vaccine hesitancy, or gave
> multiple, unranked responses (unweighted n=433, weighted
n=450)
. Gave a reason discordant with adolescent’s sex (n=1)

A 4

Analysis of the common parental reasons for vaccine hesitancy
(unweighted n=7,909, weighted n=7,802)

Figure 1. Flow diagram of exclusion criteria and sample sizes
Abbreviations: HPV, human papillomavirus; NIS-Teen, National Immunization Survey-Teen
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Figure 2. The top 10 most common reasons for lack of intent to vaccinate (overall)
Note: We compared the proportions of each of the top 10 reasons among 3 vaccine hesitancy

levels, using “very hesitant” as the reference group. Any Pvalues less than 0.05 were
designated with one bolded asterisk (*).
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Table 1.

Characteristics of adolescents aged 13 to 17 not vaccinated against human papillomavirus (Weighted total
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N=13090).

Variable Weighted n (%)

Adolescent’s sex

Female 5900 (45)

Male 7190 (55)
Adolescent’s current age in years

13 2952 (23)

14-15 5373 (41)

16-17 4765 (36)
Race/ethnicity of adolescent

Non-Hispanic White 7425 (57)

Non-Hispanic Black 1718 (13)

Hispanic 2880 (22)

Non-Hispanic other and multiple race 1067 (8)

Mother’s age

<34 987 (7)

35-44 5979 (46)

245 6124 (47)
Mother’s marital status

Married 8500 (65)

Not married 4590 (35)
Mother’s education

<12y 1289 (10)

> 12y, non-college graduate 6329 (48)

College graduate 5472 (42)
Poverty status

Below poverty 2149 (16)

Above poverty, <$75,000 3948 (30)

Above poverty, >$75,000 6121 (47)

Unknown poverty status 872 (7)
Received provider recommendation to get HPV vaccine

Yes 5713 (44)

No 6821 (52)

Unknownb 556 (4)

L c
Other vaccinations

Ever received any meningitis shots 6708 (51)
Ever received any tetanus booster shots 11341 (87)
Ever received “any” vaccination 13090 (100)

Geographic region
Midwest 2829 (22)
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Variable Weighted n (%)
Northeast 1894 (15)
South 5375 (41)
West 2993 (22)

Well child check-up at 11-12 years old
Yes 9862 (75)
No 486 (4)
Unknownd 2742 (21)

Note:

a - . . - . . .
Two participants refused to answer this question and 121 participants did not know the number of visits to doctor in the past year.

Three participants refused to answer this question and 553 participants did not know the provider recommendation information.

Co, o
Meningitis shots, tetanus booster shots, “any” vaccination were self-reported data.

dA total of 514 participants did not know the well child check-up status at 11-years old and 2228 participants had missing data.
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Table 2.

Characteristics of adolescents aged 13 to 17 years not vaccinated against human papillomavirus (HPV) by
parental HPV vaccine hesitancy (Weighted total N=8253)
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Very Somewhat Unsure
hesitant hesitant Weighted n
Weighted n  Weighted n (%)
(%) (%)
Weighted total 5182 (63) 2354 (29) 717 (8)
Adolescent’s sex
Female 2356 (66) 877 (25) 338 (9)
Male 2826 (60) 1477 (32) 379 (8)
Adolescent’s current age in years
13 1041 (63) 446 (27) 160 (10)
14-15 2159 (63) 966 (28) 297 (9)
16-17 1982 (62) 942 (30) 261 (8)
Race/ethnicity of adolescent
Non-Hispanic White 3358 (67) 1394 (28) 243 (5)
Non-Hispanic Black 536 (56) 287 (30) 129 (14)
Hispanic 899 (56) 465 (29) 254 (16)
Non-Hispanic other and multiple race 388 (57) 208 (30) 91 (13)
Mother’s age
<34 317 (55) 177 (31) 83 (14)
35-44 2409 (64) 1053 (28) 328 (9)
>45 2455 (63) 1124 (29) 306 (8)
Mother’s marital status
Married 3694 (65) 1600 (28) 386 (7)
Not married 1488 (58) 754 (29) 331 (13)
Mother’s education
<12y 310 (48) 201 (31) 129 (20)
> 12y, non-college graduate 2626 (64) 1132 (28) 336 (8)
College graduate 2246 (64) 1021 (29) 252 (7)
Poverty status
Below poverty 625 (53) 333(28) 213 (18)
Above poverty, <$75,000 1534 (61) 750 (30) 222 (9)
Above poverty, >$75,000 2673 (67) 1134 (28) 199 (5)
Unknown poverty status 349 (61) 137 (24) 83 (15)
Received provider recommendation to get HPV vaccine
Yes 2496 (70) 932 (26) 131 (4)
No 2520 (58) 1318 (30) 516 (12)
Unknown? 166 (49) 103 (31) 69 (21)
Other vaccinations
Ever received any meningitis shots 2575 (63) 1217 (30) 312 (7)
Ever received any tetanus booster shots 4501 (64) 2023 (29) 553 (7)
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Very Somewhat Unsure
hesitant hesitant Weighted n
Weighted n Weighted n
(%) (%)
Ever received “any” vaccination 5182 (63) 2354 (29) 717 (8)
Geographic region
Midwest 1219 (68) 448 (25) 131 (7)
Northeast 721 (61) 353 (30) 110 (9)
South 2045 (61) 995 (30) 303 (9)
West 1197 (62) 558 (29) 174 (9)
Well child check-up at 11-12 years old
Yes 4051 (64) 1799 (28) 518 (8)
No 175 (57) 103 (33) 31 (10)
Unknown? 955 (61) 452 (29) 131 (7)
Note:

a - . . - . . .
Two participants refused to answer this question and 71 participants did not know the number of visits to doctor in the past year.

Three participants refused to answer this question and 335 participants did not know the provider recommendation information.

Co, o
Meningitis shots, tetanus booster shots, “any” vaccination were self-reported data.

dA total of 308 participants did not know the well child check-up status at 11-years old and 1266 participants had missing data.
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Table 3

Characteristics of adolescents aged 13 to 17 years not vaccinated against human papillomavirus (HPV)
associated with 3 levels of vaccine hesitancy (Weighted total N=8253).
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Characteristics Somewhat hesitant (N=2354) Unsure (N=717)
Very hesit;/r?f (N=5182) | Very hesit;/rft (N=5182)
aRRR(95%C1H? aRRR (95% CI)?
Adolescent’s sex
Female ref ref
Male 1.3 (1.1-1.6) 0.8 (0.6-1.1)
Adolescent’s current age in years
13 ref ref
14-15 1.1 (0.8-1.4) 1.0 (0.6-1.4)
16-17 1.1 (0.9-1.5) 0.9 (0.6-1.4)
Race/ethnicity of adolescent
Non-Hispanic White ref ref
Non-Hispanic Black 1.2 (0.9-1.6) 2.2 (1.4-3.6)
Hispanic 1.1 (0.8-1.5) 2.5 (1.7-3.7)
Non-Hispanic other and multiple races 1.2(0.9-1.7) 2.7 (1.6-4.5)
Mother’s age
<34 ref ref
35-44 0.8 (0.6-1.3) 0.8 (0.5-1.4)
245 0.9 (0.6-1.4) 0.9 (0.5-1.6)
Mother’s marital status
Married ref ref
Not married 1.1(0.9-1.4) 1.3(0.9-1.9)
Mother’s education
<12y ref ref
> 12y, non-college graduate 0.7 (0.5-1.1) 0.6 (0.3-1.0)
College graduate 0.8 (0.6-1.2) 0.7 (0.4-1.3)
Poverty status
Below poverty (ref) ref
Above poverty, <$75,000 1.0 (0.7-1.5) 0.6 (0.4-1.0)
Above poverty, >$75,000 0.9 (0.6-1.3) 0.4 (0.2-0.6)
Unknown poverty status 0.8 (0.5-1.3) 1.0 (0.6-1.8)
Received provider recommendation to get HPV vaccine
No ref ref
Yes 0.8 (0.6-0.9) 0.3 (0.2-04)
Don’t know 1.2 (0.8-1.9) 2.0 (1.1-3.6)
Having vaccinated against meningitis 1.2 (1.0-1.4) 1.0 (0.7-1.4)
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Characteristics

Somewhat hesitant (N=2354)
Vs.
Very hesitant (N=5182)

Unsure (N=717)
Vs.
Very hesitant (N=5182)

aRRR(95%C1)?

aRRR (95% CI)?

Geographic region

Midwest ref ref
Northeast 1.3 (1.0-1.7) 15 (1.0-2.2)
South 1.3 (1.1-1.6) 1.2 (0.8-1.7)
Wiest 1.2 (0.9-1.7) 1.1(0.7-1.8)
Well-child checkup at 11-12 years old
No ref (-) ref
Yes 0.8 (0.5-1.2) 0.9 (0.5-1.6)
Unknown 0.8 (0.5-1.3) 1.0 (0.5-2.0)

aaRRR: adjusted relative risk ratio
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