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Abstract

Background—Human papillomavirus (HPV) vaccine uptake among US adolescents is primarily
dependent on the intent of their parents. An analysis quantifying parental intent to initiate and
complete the HPV vaccine series in the US at both the national and state level has so far been
missing. Our aims were to determine national and state-level estimates of parental intent to initiate
and complete the HPV vaccine series and to identify reasons for lack of intent to series initiation
and completion.

Methods—This cross-sectional study utilizes data from the 2017-2018 National Immunization
Survey-Teen of US adolescents aged 13-17 years. Study participants were parents/caregivers, who
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were most knowledgeable about the adolescents” immunization status. Outcomes were measured
as parental intent to vaccinate the adolescent in the next 12 months and reasons for lack of intent
to initiate and complete the series. We computed national and state-level estimates for parental
lack of intent to initiate and to complete the vaccine series. Population-level estimates were
derived using survey weights. A survey design-adjusted Wald F test was used for bivariate
analysis. A multivariate logistic regression model was used to examine the association between
provider recommendation and parental intent. Analyses were stratified by history of provider
recommendation to initiate the HPV vaccine series.

Findings—In 2017-2018, 37-1% (equating to 7-7 million of 20-8 million) US adolescents were
unvaccinated and 10-8% (2-2 million of 20-8 million) received only one HPV vaccine dose (i.e.,
initiators). Parents of 58:0% (4-3 million of 7-3 million) unvaccinated adolescents had no intention
to initiate the HPV vaccine series with safety issues being the most frequently cited (22-8%)
concern. Over 65% parents of unvaccinated adolescents in Idaho, Kansas, Michigan, Montana,
Nebraska, North Dakota, Oklahoma, and Utah had no intention to initiate the HPV vaccine series.
Parents of 23:5% (0-5 million of 2-2 million) initiators had no intention to complete the HPV
vaccine series; the majority (22-2%) of these parents cited lack of provider recommendation as the
main reason for no intent. Lack of intent to complete the HPV vaccine series was relatively higher
(over 30%) in Arkansas, Florida, Georgia, Hawaii, Idaho, Utah, and West Virginia. In comparison,
in the District of Columbia (11-2%) and Rhode Island (20-4%) parental lack of intent was
relatively low. Receipt of a provider recommendation was associated with higher odds of parental
intent to initiate the HPV vaccine series (odds ratio 1-11 [95% CI 1.01-1-22]). About 45-5% (3-3
million of 7-3 million) of parents of unvaccinated adolescents had reportedly received an HPV
vaccine recommendation. Parents of 60-6% (2:0 million of 3.3 million) unvaccinated adolescents
had no intention to initiate the series despite a provider recommendation.

Interpretation—Lack of parental intent to initiate and complete the HPV vaccine series for
adolescents is a major public health concern in the US. Combating vaccine safety concerns and
strong recommendations from healthcare providers could improve the currently suboptimal HPV
vaccination coverage.

Funding—US National Cancer Institute

INTRODUCTION

An estimated 34 800 human papillomavirus (HPV) associated cancers (i.e., cervical,
oropharyngeal, anal, penile, vaginal, and vulvar cancers) were diagnosed annually in the
United States (US) during 2012-2016.1 In the era of universal decline in cancer incidence,
the collective burden of HPV-associated cancers continues to rise in the US, mainly
attributable to a marked increase (nearly 3% annually) in oropharyngeal and anal cancer
incidence rates in recent years.12 The HPV vaccine is an effective intervention for the
prevention of anogenital HPV infections and associated cancers.3# Although currently not
licensed for oropharyngeal cancer prevention (due to lack of efficacy data from randomized
clinical trials), observational studies suggest that the vaccine may also protect against oral
HPV infection.>6
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The US Advisory Committee on Immunization Practices (ACIP) recommends a 2-dose HPV
vaccine regimen for girls and boys initiating the series before their 15™ birthday and a 3-
dose regimen thereafter.” Timely initiation and completion of the series is critical to
optimize immune response to the HPV vaccine.8 However, only half of the US adolescents
had completed the vaccine series and nearly 32% were unvaccinated in 2018.° The variation
in HPV vaccine series completion across all states was also substantial (with highest
completion rates in Rhode Island [78%] and lowest in Mississippi [28%]).10

Initiation and completion of the HPV vaccination series by adolescents is largely dependent
on the intent of their parents. Theoretical models have identified intention as the most
important construct for behavioral change, making parental vaccination behavior a primary
focus for vaccine-promoting interventions.11:12 Parental attitudes towards the HPV vaccine
might be driven by vaccine naivety in unvaccinated adolescents.13 In comparison, having
experienced their adolescents receive the first HPV vaccine dose, factors driving parents’
decision to complete (or not to complete) the series may be different. Herein, we present
national and state-level estimates of parents” intention to initiate and complete the HPV
vaccine series in adolescents using the 2017-2018 National Immunization Survey (NIS)-
Teen data. We also identified reasons for parental lack of intent for series initiation and
completion.

METHODS

Data Source

We analyzed the 2017-2018 NIS-Teen, an annual random-digit-dial (RDD) survey of
adolescents aged 13 to 17 years living in the US. Procedure for 2017-2018 data
consolidation is described in Appendix 1. Each year, households with adolescents are
identified. An adult respondent (i.e., parent/caregiver) most knowledgeable about the teen’s
vaccination history is interviewed by phone after obtaining informed consent. Subsequently,
an extensive review of the data is performed for completeness, and sampling weights are
calculated after adjustment for sub-sampling and non-response to achieve an accurate
representation of the adolescent population. A subset of participants in the NIS-Teen
(approximately 51%) consented to contact their health care providers, and immunization
history for these participants was subsequently verified by mailing requests for medical
records. For the purpose of this study, we utilized the entire sample of adolescents with data
on parental intent and reasons. The subset with provider-verifiable data was utilized to
examine the robustness of estimates. Details regarding the sampling methodology, data
processing, and estimation of the survey weights are available in Appendix 1 and on the
NIS-Teen website.14

Sociodemographic characteristics

The NIS-Teen survey collects data regarding age, sex of the adolescent, race/ethnicity, and
their relationship with parent/caregiver. Data regarding the poverty status of the adolescents,
insurance status, and state of residence are also reported.

Lancet Public Health. Author manuscript; available in PMC 2021 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sonawane et al.

Page 4

HPV immunization questionnaire

All respondents (i.e., parents/caregivers) were asked whether they recalled the adolescent
receiving the HPV vaccine (“Has teen ever received any human papillomavirus shots?”).
Those who responded “yes” were asked to report the total number of HPV vaccine doses
received. Respondents who reported “n0” were assigned zero for the total number of doses
received. We categorized adolescents as ‘unvaccinated’ (teens who received zero HPV
vaccine doses) and “initiators’ (teens who received only one HPV vaccine dose).

Parental intent to vaccinate was based on the question, “How likely it is that teen will receive
HPV shots in the next 12 months?” with response options “ Very Likely’, “ Somewhat
likely”, “ Not too likely”, “ Not likely at all’, and “ Not sure/Don’t know”’. This question was
asked to all parents regardless of whether the adolescent had received the HPV vaccine.
Parents who responded “Not too likely” or “Not likely at all’ were categorized as having a
lack of intention to vaccinate their adolescents. During the survey, parents were also asked,
“What is the MAIN reason teen will not receive ANY HPV shots in the next 12 months?” (if
zero doses of the HPV vaccine were received); otherwise, “What is the MAIN reason teen
will not receive ALL HPV shots in the next 12 months?” (if >0 doses were received).
Parents selected the main reason from a list of predefined reasons; if unlisted, the response
was elicited in an open-ended manner. In the final dataset, all reasons were recoded into 28
unique yes/no questions by the NIS-Teen staff.

Statistical Analysis

We identified unvaccinated adolescents and adolescents who received only the first HPV
vaccine series dose (i.e., initiators) from the 2017-2018 NIS-Teen survey data. Descriptive
statistics were used to examine the sociodemographic characteristics of unvaccinated and
vaccine-initiating adolescents; the Wald F~test and #test were utilized to examine differences
in categorical and continuous variables, respectively. National and state-level estimates for
parental lack of intent to initiate and to complete the vaccine series were computed using
survey-weighted frequency procedures. A survey design-adjusted Wald Ftest with
Bonferroni correction for multiple comparisons was used for bivariate analysis that
compared the proportion of parents of unvaccinated and vaccine-initiating adolescents
selecting a given reason as the ‘main’ reason for their lack of intent. Parental reasons for not
initiating versus completing the HPV vaccine series were stratified by adolescents’ sex. The
subset of adolescents with provider-verified information was utilized for sensitivity analysis.

Provider recommendation is an important mediator for the initiation and completion of the
HPV vaccine series.1® Therefore, the analyses were stratified based on the history of
provider recommendation to initiate the HPV vaccine. Subsequently, multivariable logistic
regression models adjusted for sociodemographic variables were utilized to examine the
association between a history of provider recommendation and parental intent, and for
stratified analysis.

All analyses were adjusted for strata and weights using the SAS SURVEY procedures to
account for the complex survey design. Statistical significance was tested at P<0-05. All
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analyses were conducted per the analytical guideline for the NIS-Teen data using the SAS®
statistical software (version 9-4).16

Role of the funding source

RESULTS

The funder of the study had no role in the study design, data collection, data analysis, data
interpretation, or writing of the report. The corresponding author had full access to all the
data in the study and had final responsibility for the decision to submit for publication.

In 2017-2018, of 82 297 eligible adolescents, a total of 30 558 adolescents were
unvaccinated (i.e., received 0 doses), while 9073 adolescents had initiated (i.e., received only
1 dose) the HPV vaccine series according to their parents/caregivers. The characteristics of
unvaccinated adolescents and those who received 1 dose are presented in Appendix 2.
Nationally, 45-5% unvaccinated and 90-5% of those who received the first dose had reported
receiving a recommendation to initiate the HPV vaccine series from a healthcare
professional. Information on parental intent was available for 29 086 unvaccinated
adolescents and 9072 initiators.

Unvaccinated adolescents constituted 37-1% (equating to 7-7 million) of the US adolescent
population aged 13-17 years (20-8 million). Overall, more than half (58:0% [4-3 million of
7-3 million]) of the parents of unvaccinated adolescents did not intend to initiate the HPV
vaccine series (Figure 1A). The proportions of unvaccinated boys and girls with parental
lack of intent were 57-0% [2-3 million of 4-1 million] and 59:4% [1.9 million of 3-3 million],
respectively (Figure 1B and 1C). In the state-specific analysis, parental lack of intent was
nearly 50% or over in District of Columbia (DC) and across all states with or without
mandates (i.e., a legislative order to receive the HPV vaccine for school entry). Notably, lack
of intent in Idaho (69-9% [33 835 of 48 402]) and Utah (72-6% [75 477 of 103 988]) was
higher compared to other states (Table 1 and Figure 2). Over 65% of parents of unvaccinated
adolescents in Kansas, Michigan, Montana, Nebraska, North Dakota, and Oklahoma had no
intention to initiate the HPV vaccine series. In Wyoming and Missisippi (states with lowest
vaccination coverage in the nation), 61.9% and 57.1% of parents of unvaccinated
adolescents, respectively, did not intend to initiate the series. The top five reasons for
parental lack of intent to initiate the HPV vaccine series were—’safety concerns’ (22-8%),
‘not needed/not necessary’ (16-1%), ‘not recommended’ (12-2%), ‘lack of knowledge’
(9-5%), and “already up-to-date’ (9-0%) (Figure 3A). Notably, ‘safety concerns,” ‘not
needed/not necessary,” and ‘not recommended’ accounted for over 50% of all the responses.
‘Safety concern’ was the top reason for lack of intent to initiate the series for both male
(19:6%) (Figure 3B) and female (26-6%) adolescents (Figure 3C).

Initiators (i.e., those who received 1 dose) constituted 10-8% (equating to 2-2 million) of the
adolescent population aged 13-17 years (20-8 million) during 2017-2018. Parents of 23-5%
[0-5 million of 2.2 million] of these adolescents did not intend to complete the series (Figure
1A). The proportions of boys and girls with parental lack of intent were 22:9% [0-2 million
of 1.1 million] and 24-1% [0-3 million of 1-1 million], respectively (Figure 1B and 1C). In
the state-specific analysis, parental lack of intent to complete the HPV vaccine series was
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relatively high for initiators in Idaho (33-7% [4829 of 14 342] (Table 1 and Figure 2)
compared to other states. Lack of intent to complete the HPV vaccine series was over 30%
in Arkansas, Florida, Georgia, Hawaii, Idaho, Utah, and West Virginia. In DC (11-2% [319
of 2843]) and Rhode Island (20-4% [1061 of 5191]), where HPV vaccine is mandated, lack
of intent to series completion was relatively low. ‘Not recommended’ (22-:2%) was the most
common reason for the lack of intent to complete the vaccine series (Figure 3A). ‘Safety
concerns’ (16-1%), ‘already up-to-date’ (16-1%), ‘not needed/not necessary (11-1%), and
‘lack of knowledge’ (10-5%) were also among the top five reasons for the lack of intent to
complete the vaccine series. In both males (21-6%) and females (22-8%) (Figures 3B and
3C), “‘not recommended’ was cited by most parents as the main reason for lack of intent to
complete the HPV vaccine series.

‘Safety concerns’ (A<0-001) and ‘not needed/not necessary’ (£<0-001) were more frequently
cited as main reasons by parents for their lack of intent to initiate the HPV vaccine versus
that for completion of the vaccine series. In comparison, ‘not recommended’ (A<0-001) and
‘already up-to-date’ (A£<0-001) were more frequently reported by parents as reasons for lack
of intent to complete the vaccine series versus that for initiating the series (Appendix 3).
Statistically significant differences between unvaccinated adolescents and initiators by sex
are presented in Appendix 4 (males) and Appendix 5 (females). In sensitivity analysis
restricted to provider-verifiable sample, the top five reasons for parental lack of intent among
unvaccinated and initiators were the same as those in the main analysis (Appendix 6).

Results for the unvaccinated group were further stratified by provider recommendations.
Despite a provider recommendation, 60-6% (2:0 million of 3-3 million) parents of
unvaccinated adolescents had no intention to initiate the HPV vaccine series (Figure 4A) and
the majority (33:7%) cited “safety concerns’ as their primary reason for lack of intent
(Figure 4B). Similarly, 56:5% (2-1 million of 3-7 million) parents of unvaccinated
adolescents who did not receive a provider recommendation had no intention for series
initiation (Figure 4C); among these parents, ‘not recommended’ was the main reason
(18-2%) for not completing the series (Figure 4D). In multivariate analysis, parents who had
reportedly received a recommendation from a provider to initiate the HPV vaccine were
more likely to intend to vaccinate their adolescent (odds ratio, OR=1-11 [95% ClI, 1-01-
1-22]) (Appendix 7).

Among those who reportedly had received a recommendation to initiate the HPV vaccine
series from a provider, increasing age, female sex, non-Hispanic White race, and higher
household income (>$75 000) were associated with lower odds of parental intent to
vaccinate (Appendix 8). Similarly, among those who did not receive a provider
recommendation to initiate the HPV vaccine series, increasing age, White race, and
household income >$75 000 were associated with lower odds of parental intent. Having the
survey respondent be a mother caregiver (versus father) was associated with lower odds of
parental intent to vaccinate among those who received a provider recommendation, while
father caregiver was associated with lower intent among those who did not receive a
provider recommendation.
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DISCUSSION

Our study, to our knowledge, is the first to comprehensively describe parental intent to
initiate and complete the HPV vaccine series as well as reasons for parental lack of intent in
the US. Nationally, over one-half of parents of unvaccinated adolescents did not intend to
initiate the HPV vaccine series. In addition, parents of nearly one-fourth of the adolescents
who had received the first HPV vaccine dose had no intention to complete the series. These
findings are troubling given that parental intent is an important determinant of HPV vaccine
initiation and completion in adolescents.

In our state-specific analysis, we found that in Mississippi and Wyoming (states where HPV
vaccine series completion rates are lowest in the nation: 28-8% and 30-9%, respectively),1°
nearly 60% of the parents of unvaccinated adolescents had no intention to initiate the
vaccine series. These findings have important public health implications. If the parental lack
of intent continues to persist in these states, the triad of poor initiation rates, poor series
completion rates, and a history of poor HPV vaccine coverage might compromise herd
immunity. As a result, these states may face a disproportionately higher burden of HPV-
associated cancers in future decades. Our state-specific findings also highlight the
importance of HPV vaccination mandates. In DC and Rhode Island, where HPV vaccine is
mandated, the proportions of unvaccinated adolescents were lowest in the nation, and
parental lack of intent for series completion was also lower than the national average. These
findings suggest that such mandates have been effective in overcoming HPV vaccine
hesitancy and improving HPV vaccination coverage.

Safety concern was the main reason for parental lack of intent to initiate the HPV vaccine
series. In several countries, including Japan, Ireland, Denmark, and Columbia, safety scare
led to substantial declines in HPV vaccine uptake.1’~20 A recent literature review of
determinants of HPV vaccine hesitancy in Europe identified vaccine safety concerns as one
of the most important reasons (48% in the UK and Italy, 69% in the Netherlands, 60% in
Romania, and 54% in Greece) for parental lack of intent.2: Our findings suggest that HPV
vaccination in the US also suffers from high parental refusal or deferral largely driven by
safety scare. Social media (including YouTube videos, twitter, and blogs) has been
recognized as a major source of unsubstantiated content related to vaccine safety in the US.
22,23 |n a recent survey of 1263 American parents, nearly one-third had heard stories about
HPV vaccine harms from social media. Notably, these parents were more likely to refuse
(OR=8-9 [95% ClI, 4-1-19-3]) the HPV vaccine compared to the parents who had never
heard of such stories.2* Additionally, a prior systematic literature review also identified
safety concerns as a major barrier to HPV vaccination in the US.1® To counter
misinformation and tackle safety scare in the US, national informational campaigns (similar
to those launched in Ireland and Denmark) are urgently needed.18:25 Healthcare providers
can also play a vital role in combatting misinformation by educating parents about HPV
vaccine safety and benefits, thereby, reducing vaccine hesitancy among parents.

The main reason for not intending to complete the HPV vaccine series was a lack of
provider recommendation for subsequent doses. This finding may be partly explained by
knowledge gaps regarding the HPV vaccination dosing schedule among US physicians. A
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recent national survey of US pediatricians and family physicians showed that at least one-
third of health care professionals had incorrect knowledge or reported not knowing about the
number of doses recommended by ACIP.26 The use of reminder systems at the point of care
may help mitigate this issue. However, in the same national survey, <50% of US physicians
were reportedly using evidence-based methods (e.g., standing orders and alerts in the
medical record), prompting the need for vaccination at the point of care.2” Our findings,
along with these data, highlight the need for increased use of these reminder systems to
improve HPV vaccine series completion.

Lack of knowledge and not needed/not necessary were other major reasons for parental lack
of intent to initiate and complete the series. Knowledge gaps regarding HPV is prevalent
among US adults: while 45% of men and women in a recent national study had never heard
about HPV and the HPV vaccine, less than 25% of adults knew that HPV causes anal,
penile, and head and neck cancers.28 The reasons parents do not recognize the need of HPV
vaccine or believe it is not necessary is unclear. It is possibly a combined effect of
individuals’ knowledge of HPV, attitude, personal beliefs, social influences, and lack of
provider recommendation.2? A strong recommendation from a healthcare provider can
substantiate the need for the HPV vaccine. In particular, high-quality recommendation (one
that is strongly endorsed, has a cancer prevention message, and emphasizes urgency) can
help improve HPV vaccine initiation and completion rates.3°

Our findings regarding lack of knowledge and parental vaccine hesitancy are consistent with
data from Europe. Insufficient knowledge has been reported as a major barrier to vaccination
among parents in Romania (81% in 2015), Netherlands (67% in 2009-2011), and Denmark
(70% in 2010).21 Similar to the US, lack of a provider recommendation is also an issue
contributing towards parental vaccine hesitancy in Europe. Studies from Spain, Italy, France,
and Denmark reported that nearly one-third of hesitant parents never received any HPV
vaccine recommendation, while an average of 26% of hesitant parents in studies from Spain
and Italy and 19% parents in a study from Germany reported having been advised against
HPV vaccine by their health care providers.2! Collectively, these reasons, in addition to
safety concerns, maybe contributing towards the growing sentiment of vaccine hesitancy that
the World Health Organization has identified as one of the top ten threats to global health.3!

An important finding that emerged from our stratified analysis was that despite having
received a recommendation from a healthcare provider, a substantial proportion (over 60%)
of parents had no intention to initiate the HPV vaccination in 2017-2018 with the majority
reporting safety as their primary concern. This finding is troubling when compared to data
from a 2010 NIS-Teen study; the proportion of parents with no intent despite provider
recommendation in 2010 was 43%. The increasing number (nearly 40% rise from 2010 to
2018) of parents who are reluctant to vaccinate their adolescents despite provider
recommendation reflects a strong and growing sentiment of hesitancy towards the HPV
vaccine in the US. The same study showed that parental hesitancy towards other vaccines
was relatively low—16-1% for Tetanus, Diphtheria, Pertussis Vaccine, 9-:7% for
Meningococcal conjugate vaccines—in 2010, indicating that HPV vaccine hesitancy is more
acute compared to other adolescent vaccines.32

Lancet Public Health. Author manuscript; available in PMC 2021 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sonawane et al.

Page 9

Our study has certain limitations. First, respondents in the NIS-Teen survey are parents/
caregivers of adolescents. Although the survey protocol seeks to identify the parent who is
most knowledgeable regarding the teenager’s immunization status, it is possible that few
respondents did not comply with this protocol. Second, a small fraction of parents of
adolescents with HPV vaccine contraindication may have cited ‘not recommended’ as a
reason for not intending to vaccinate. Information regarding vaccine contraindication is
unavailable in the NIS-Teen; therefore, estimates pertaining to ‘not recommended’ should be
interpreted within the context of this caveat. Third, missing data in the NIS-Teen could be
partly attributable to the items being collected and not entirely missing at random, which
could lead to under or overestimation of some parameters. Next, survey responses are prone
to social desirability and recall bias. However, at least two previous studies have reported
high concordance between parent- and provider-reported HPV vaccine series initiation (84%
—-92%) in the NIS-Teen survey concluding that parents’ responses are reasonably accurate.
33.34 Finally, the survey asks parents to report only the ‘main’ reason for their lack of intent;
parents of some adolescents may have had more than one reason for lack of intent.
Nevertheless, capturing the primary reason allowed us to identify the most heavily weighted
concern by parents for their hesitancy towards the HPV vaccine. Despite these limitations,
the principal strength of our study is that it is generalizable to the US adolescent population
and provides the most comprehensive information on parental intent for HPV vaccination.

Our findings show that HPV vaccine hesitancy is prevalent in the US. Safety concerns and
lack of provider recommendations are significant contributing factors for parental lack of
intent to HPV vaccine series initiation and completion, respectively. Although initial success
has been made in boosting HPV vaccination rates, coverage in 2018 did not improve among
female adolescents aged 13-17 years (53:1% in 2017 and 53:7% in 2018) and adults aged
18-26 years (21-6% in 2017 and 21-5% in 2018).7:35 Qur findings lead to a sobering
conclusion that parental reluctance towards the HPV vaccine may be a major impediment to
achieving optimal vaccination coverage in the US. If these trajectories continue, the Healthy
People 2020 goal of achieving 80% HPV vaccination coverage among US adolescents will
be far beyond reachable, particularly in states with low vaccination coverage and high
parental hesitancy. Aggressive and coordinated efforts among healthcare providers, parents,
media, policymakers, and state health agencies are urgently needed to combat HPV vaccine
hesitancy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in context
Evidence before this study

According to the 2019 US Centers for Disease Control and Prevention report, nearly half
of the human papillomavirus (HPV) vaccine-eligible US adolescents are not up-to-date
on vaccination. Given the lack of mandates (i.e., a legislative order to receive the HPV
vaccine for school entry) in most states, HPV vaccination in US adolescents is mainly
dependent on the intent of their parents. We searched PubMed for studies published from
January 1, 2007 to March 15, 2020, with the search terms “Human papillomavirus
vaccine OR “HPV vaccine,” AND “parental intent” OR “lack of intent,” AND
“hesitancy,” AND “reasons for hesitancy.” We restricted the search to publications in
English. Our search found no previous studies that have examined national and state-level
estimates of parental intent to initiate and complete the HPV vaccine series in the US.
Prior US studies have described parental reasons for lack of intent for HPV vaccination.
However, national estimates of reasons for lack of intent to initiation and completion are
unavailable.

Added value of this study

Using data from a nationally representative survey of US adolescents (the National
Immunization Survey-Teen), we determined national and state-level estimates of parental
intent to initiate and complete the HPV vaccine series and discerned reasons for parental
lack of intent for series initiation and completion. Nationally, over one-half of the parents
of unvaccinated adolescents had no intention to initiate the HPV vaccine series. In Idaho,
Kansas, Michigan, Montana, Nebraska, North Dakota, Oklahoma, and Utah, over 65% of
parents of unvaccinated adolescents had no intention to initiate the HPV vaccine series.
Moreover, 61-9% parents of unvaccinated adolescents in Wyoming and 57:1% in
Mississippi (states with some of the lowest HPV vaccine coverage in the nation) did not
intend to initiate the series. Nationally, almost a quarter of the parents of adolescents who
received the first dose of the vaccine had no intention to complete the series. In Arkansas,
Florida, Georgia, Hawaii, Idaho, Utah, and West Virginia, over 30% of the parents had no
intention to complete the HPV vaccine series. In the District of Columbia and Rhode
Island, where HPV vaccination is mandated, lack of parental intent to complete the
vaccine series was 11-2% and 20-4%, respectively. Most parents cited ‘safety concern’ as
the main reason for not intending to initiate the series. In comparison, the majority of
parents cited ‘lack of provider recommendation’ as the main reason for not intending to
complete the HPV vaccine series.

Implications of all the available evidence

Given the lack of HPV vaccine mandate in most states, addressing reasons for parental
lack of intent for HPV vaccine series initiation and completion is critical to the
improvement of HPV vaccine coverage in the US.
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FIGURE 1. Number of US adolescents (overall, males, and females) by HPV vaccination status
and parental intent to vaccinate, NIS-Teen 2017-2018.

The figure illustrates the total number of US adolescents aged 13-17 years by HPV
vaccination status and parental intent to vaccinate. In 2017-2018 NIS-Teen, 37-1% (7-7
million of 20-8 million) US adolescents were unvaccinated and 10-8% (2-2 million of 20-8
million) received only one HPV vaccine dose (i.e., initiators). Parents of 58-0% (4-3 million
of 7-3 million) unvaccinated adolescents did not intend to initiate the vaccine series (Panel
A). These constitute of 2-3 million unvaccinated male adolescents (Panel B) and 1-9 million
unvaccinated female adolescents (Panel C) whose parents do not intend to initiate the HPV
vaccine series. Parents of 23-5% (0-5 million of 2.2 million) US adolescents who received
only one HPV vaccine dose had no intention to complete the vaccine series (Panel A); these
constitute of nearly 0-2 million adolescent males (Panel B) and 0-3 million adolescent
females (Panel C) in the US with no parental intent to complete the series.

Abbreviations: US, United States; HPV, human papillomavirus; NIS, National
Immunization Survey
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**1 dose only
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A. Unvaccinated B. Unvaccinated with no parental intent to initiate
the HPV vaccine series

- 85% to <70%
- 70% to 75%

C. Initiators D. Initiators with no parental intent to complete
the HPV vaccine series

D 6% to <8%

I:I B% to <10%
. 10% to <12%
- 12% to 14%

FIGURE 2. Parental lack of intent to initiate and complete the HPV vaccine series by states in
the US, NIS-Teen 2017-2018.

The figure illustrates the proportion of unvaccinated and those who received only one HPV
vaccine dose (i.e., initiators), and the proportion of parents with a lack of intent to vaccinate
across US. Panel A illustrates the proportion of unvaccinated adolescents. Panel B
illustrates parental lack of intent to initiate the HPV vaccine series. Panel C illustrates the
proportion of adolescents who one dose only. Panel C illustrates parental lack of intent to
complete the HPV vaccine series.

Abbreviations: US, United States; HPV, human papillomavirus; NIS, National
Immunization Survey

Lancet Public Health. Author manuscript; available in PMC 2021 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Sonawane et al. Page 15

Overall Males Females
A =

Safety concem/Side effects —— —_— —

Not needed or not necessary —
1

Not recommended s —— g ————— —h _

[
Lack of knowledge | — i —i | &

Already UTD | ,, —E—
Not sexually active
Family/Parental decision

HEH
1=
Not appropriate age | —li
Not a school requirement 1 —R—
il

More info/New vaccine
i’ ™~
Don't believe in immunizations by _.;
Child fearful (-8 -
Child should make decision { —E—‘
A& ]

Other reason | LillH
1
Handicapped/Special needs/liness (-l

Increased sexual activity concem

Costs

Religion/Orthodox

Child is male

Effectiveness concem

No doctor or doctor's visit not schedule
Intend to complete but have not yet planned L i —

Difficulty with appointment/transportation

Time
Not available
College shot

Winitiator™

A Unvaccinated”

Already sexually active g

No oblgyn N

A
e
T

G —H“f”*‘WTTm T + EXaE Tk ;[l {. + -

o 10 20 30 10 20

w
&

10

Caregivers reason for lack of intent (%) Caregivers reason for lack of intent (%) Caregivers reason for lack of intent (%)

FIGURE 3. Parental reasons for lack of intent to vaccinate by HPV vaccination status of the
adolescent, NIS-Teen 2017-2018.

The figure illustrates the 28 reasons for lack of intent included in the NIS-Teen survey and
the proportion of parents who responded ‘ Yes’ for each listed reason. Parents were asked to
identify the ‘main’ reason; therefore, responses are mutually exclusive. Panel A illustrates
the main reasons for the overall adolescent population. The top reason for parental lack of
intent to initiate the HPV vaccine in unvaccinated (i.e., received 0 HPV vaccine dose)
adolescents was “safety concern’. The top reason for parental lack of intent to complete the
series among initiators (i.e., received 1 HPV vaccine dose only) was ‘lack of a provider
recommendation’. Panels B and C illustrate parental reasons for lack of intent to initiate
versus to complete the series in male and female adolescents, respectively. Analyses were
restricted to adolescents with information on parental reasons for no intent to vaccinate.
Abbreviations: US, United States; HPV, human papillomavirus; NIS, National
Immunization Survey.
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Top 5 reasons for no intention to vaccinate despite
a provider recommendation
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FIGURE 4. Intent and top 5 reasons for lack of intent among parents of unvaccinated
adolescents stratified by history of a provider recommendation to initiate the HPV vaccine series.

Panel A illustrates the number of US adolescents with no parental intent to vaccinate (2.0
million) despite a provider recommendation to initiate the HPV vaccine series (3:3 million);
Panel B illustrates the top 5 reasons for no parental intent. Panel C illustrates the number of
US adolescents with no parental intent to vaccinate (2-1 million) with no provider
recommendation (3.7 million); Panel D illustrates the top 5 reasons for no parental intent.

Lancet Public Health. Author manuscript; available in PMC 2021 September 01.



Page 17

Sonawane et al.

(087 01 8:6) 61T 920 OF /2Ll (L1101 7:8) 66 €52 Y0¥ /9€0 O (295 01 8-€¥) €05 29960T /L1165 | (50e 0 9v2) 9Lz | €S2 vOv /€€r TTT snesnyoesse
(T'52 01 001) 62T v008v /9T¥8 | (64T 03 ¥-0T) 9-2T | 80T 08E /¥00 8 (z:€9 01 8:09) 0-25 €v09 TT /92T 99 (0-Ge 019-82) 8°T€ | 80T 08E /598 0CT puejAlein
(€52 01 8-TT) 9-8T 2588 /79T (6€T 01 8:6) 6'TT S8 vL 2588 (8:29 01 1-95) 619 8E€ 07 /666 2T (sT€018G2) 18 | S8 ¥L/TLETE aureN
(8:ze 01 2:9T) G¥Z GV ¥E /LEV8 (GeT01E6) 'IT | 262 €0€E /SE vrE (0-9 03 0:GS) 0:09 920 S0T /€00 €9 (8:6€ 01 9:€€) 198 | 2Ge €0€E /852 TTT eueISINo]
(z-9g 01 €971) €92 1€V 22 /1685 (9601 29) 6L €68 €82 /1€V ¢C (0-99 01 0:GS) 0:09 60, ZTT /029 L9 (T-G7 01 2:8€) 6'TY | €98 €8¢ /L€6 8TT Asromuay
(9vz 01 2'6) 69T GL0 6T /ECee (LTT0192) 96 9vT 86T /SL0 6T (012 019'79)€-99 G06 G8 /896 95 (LLy oy T-TY) v¥y | 9¥T 86T /8Y0 88 sesuey|
(522 01 T-2T) 86T €€0 €2 /655 (9€T 01 T:6) €TT | 602 0T /€0 €C (199 01 0-G5) 609 295 0L /€2, Y (96601 T-€€) € | 602 €02 /688 €L oMol
(e:8z 01 v21) €02 8ET ¢ /0,58 (2TTO162) 76 vIT 6v /8ET 2¥ (269 01 8:65) 5¥9 v/008T /ST ITT | (+SrO¥T-6E) €2v | ¥TT 6¥F /092 68T euelpul
(L2201 9-€T) 2:8T | 992 €0T /SvL 8T | (8€T O} OTT) 2T | 2T9 €€8 /992 €0T (229 01 6:75) 9-85 20T 00€ /02L GLT | (7O 03T-9€) €8E | 219 €€8 /€06 8TE stoun||
(Lev o1 /€2) L€ TYE YT /628 (9T 01Z6) 'IT | €ET 92T /evE vT (872 010'59) 6:69 20V 8Y /SE8 €€ (evyor2€) 60y | €€T 92T /529 TS oyep|
(T'Tr 01 9:€2) €°2€ 0908 /9092 (0zt o ¥8) 20T €10 6. /0908 (259 01 2'¥5) 65 S00 2 /7€ ¥T (T-9 01 20¢) 2°€E €10 6. /102 92 IlemeH
(szvorgez) oee | 00T SL/6vLve | (€2T00G8) ¥OT | 20 T2L /00T SL (279 01 218) 1-95 LE8 V9T /2€T 0ST | (T2 040-9€) 0'6€ | ¥20T2L /192 182 e161089
(eroven) Tee | ceevotarve | Gorordes | o B8 (219 01 0TS) T95 veLveviooeses | wovosve)se | o B epLIojd
(TLT01%G) 2°TT €782 /6TE (€101 06) 2T 8€€ G /EV8C (-85 01 ¥2¥) €£:05 606 /69172 (e-G2 01 ¥6T) €22 8€€ G /€595 424
(1-82 016:21) 502 €865 /L22T (ezT 01 18) €:0T 898 /G /€865 (v-59 01 £-€9) 65 ZEZ 9T /8E96 (e 01€22) €08 | 898 LG /0SS LT aleve|a
(062 1 T€T) 012 009 92 /5655 (L€1019:6) 9TT | €98 822 /009 92 (62503 L°9Y) €25 90L €1 /655 8€ (99€ 01 9-0g) 9€€ | €98822/2L89L 1nNonoBUL0Y
(LGe01T8T) 692 | €0ZSy/S9T 2T | (6¥T 0¥ €0T)9CT | 099 8SE /£0C G (€-29 03 105) £:95 €6/ CTT /615 €9 (9-9e 03 2:0€) €€ | 099 8GE /129 6TT 0opeJojo)
(0Te016+T) 0€2 | TIS2Le/essey | (8210108)80T | oo 800 - (1:55 01 0'+Y) 6.6 STy 608 /922 €0y | (G901 ZOE)EEE | (oo B0 eILI0JI[eD
(e0r 01 2:€2) 8T€ 282 12/5998 | (09T 03G-TT) L'€T | 8EV 86T /282 LT (%9 01 L'¥5) G565 088 T8 /LvL 87 (ror o T-0p) T€F | 8EV 86T /€08 S8 sesues Y
(e:6€ 01 0-8T) L:92 | 625 ¥ /898 TT (r11282) 96 862 S9Y /625 v (29 01 8-G5) 8:09 ¥€L 69T /0LT €0T | (T2 030-92) T-6€ | 862 S9¥ /2L TST euozZlY
(e'T€ 01 GGT) v€T Y96 /TITT (TzT015:8) €0T 65T 8Y /¥96Y (099 01 €:95) T°T9 €6/ 8T /687 TT (967 01 G6¢€) Gev 6ST 8Y /9.7 02 eyse|y
(G800 T2) 62 | 997 L€/220TT | (OVT 040:0T) 02T | 88T ZT€ /99 L€ (229 01 0-85) 9-29 T0€ 02T /722GL | (8v7018:88) 8Ty | 88T 2TE /Skb OET eLueqe|y
(1D 9%56) % N/u (10 %56) % N/u (1D %56) % N/u (1D 9%56) % N/u
tmm:mm 919|dwo2 .%._Sm_:c_ 101 SO0 arenIUl _Paleu1ageAUN [e10L sorms

01 3UBIUI [BIUBLRd OU UIIM SI0XRINU|

01 JuU31UI [e3Uaed OU UY1IM pajeulddoeAun

(Ajuo asop T) saoreniu|

(asop Q) pareurddeAUN

8T0Z-LT0Z U9aL-SIN ‘SN 8 Ul aels Ag SaLias aUIIeA AdH aU 919]dLL0d pue 81enIul 0} UsIUI JO %9e| [elusled

Author Manuscript

‘T algeL

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2021 September 01.

)

Lancet Public Health. Author manuscript



Page 18

Sonawane et al.

(G9coevT) Gz | 99985/506 ¥T | (VT O ¥8)2TT | 6EV G2G /999 85 (569 01 0-TG) 2'85 YOv T.T /26866 | (8:2€016°62) 8:€€ | 657 G2G /898 LLT £ EIUIBIA
(212 01 2:G) G€T GT8E /ETS (T€7 01 2:8) 6:0T €90 GE /ST8E (9-29 01 0'6Y) 8:5G 68 /6597 (z-8z 03 €22) 7652 €90 S€ /.88 JUOUWLIIA
(eTr 0 2:€2) 228 985 /2 /1688 (62T 018:8) 6:0T | 090 7S /98G LT (12201 1-89) 9-2L 886 €0T /L.y GL | (L o1Z-6€) G2y | 090 ¥z /806 LOT yen
(L0 weT)e€2 | TS9TIZ/886y | (ETTOIWO)E0T | o0 900 o (115 01 1°29) 0S5 vezaos motery | (revorTon) 8Ty | g 0 900 o sexal
(6oc0rg€T) Tee | LS6SV/pLTOT | (82T 0188) 80T | LES Gy /LG6 SY (929 01 +28) 629 vIv 69T /9¥8 G0T | (G 03 9:8€) 6'T¥ | LES Gev /S0C 8LT EESSCIVIETE
(e:2€ 01 2:GT) 8€2 8219 /LS¥T (22T 016:8) 80T ¥ 95 /8219 (5%9 01 0-€5) £-85 8€Z 6T/20€ TT (26601 6:2€) T9E |  ¥¥L 95 /397 0T ©j0xed yInos
(6:2€018:02) 62 | TOT¥E/BT00T | (62T OIT6)OTT | 9Lt OTE/TOT ¥E (279 01 0-28) 895 e seT wse 1L | (rSrorgee) €2y | 927 0TE/TIETET | euloIeD yinos
(€62 019-TT) ¥:02 T6TG /T90T (0T 01892) 98 L0€E 09 /16T (L7901 5:9%) T-¥S 062 2T /599 (rGz0126T) G2z |  L0E09/6LGET | 4,.pPUEISIBPOUN
(e0e 0¥ T¥T) 2¢c | €29¢L/0TT 9T (0TT0482) 16 G¥8 69/ /€29 TL (529 01628) 229 0v9 €52 /186 85T | (69€ 03 #TE) T-¥E | G¥8 69/ /985 292 elueA|Asuuad
(6T€ 01 ¥T) T-€C GSZ G /9v8S (€2t 01 ¥8) 0T 0T/ €2 /552 S¢ (€29 010'1G) £:95 G6¢ 18 /090 9¥ (82£019'T€) Lv€ | 0TLEVC /S0S ¥8 uobaio
(8:2€ 01 T:LT) 642 ¥18 8¢ /98T (L2T0106) 60T | SOL¥9Z /v18 82 (869 01 6:09) 759 €68 60T /€61 TL 0y OV TTY) TvY | SOL Y92 /789 9TT BWIOYEPO
(9cc0e9T) Gve | 957 S8/9680¢ | (€T O ¥6) #IT | 0v9 0SL /9SF S8 (829 01 5-85) T-€9 €60 082 /898 9LT | (v2v 03G-9€) v-6€ | OF9 0SL /€90 962 o1yo
(5ve 01 2:9T) 962 Sv8Yy /1v2T (T€1016:8) 0'TT 126 € /SY8Y (L7201 2:09) 659 €9€ 2T /TST8 (9-ze 01 £:92) 162 126 €7 /920 €T ©l03eq YHON
(G¥€ 01 62T) 09 | ¥6208/6880¢ | (Z¥T 0400T) T-2T | SLZ T99 /¥62 08 (0:€9 01 6-25) 0-85 ¥89 922 /89€ TET | (0601 0-€€) 0-9¢ | GLZT99/TT6LEC | euljosed YuoN
(0v2 01 2:2T) T-8T | 6226TT/0.GTC | (9TT 036:8) €0T 191 Hmmwm - (L7901 £°€8) 11 66 £L€ /€06 GTZ | (2'9€ 01 8-T€) 0-v€ | 00TT 9TT /939 ¥6€ YI0A MBN
(56 01 €6T) 162 SOE T /€0 (SzT o1 78) 0T 110 /€T /SOE ¥T (9-€9 03 6:25) £'85 6TS 8% /S92 82 (Lovoryve) 928 | LL0 LET WIS TS 09IX3Nl MBN
(8:02 01 56) T°ST G29 €9 /1€96 (0eT01€6) T'TT 041215 /529 €9 (9-95 01 ¥2¥) 0-2G 826 €TC /7.2 TTT | (T2 01G:9€) €6€ | 0LL2LS /6E€E GeT Kasiar moN
(ozeoreer) L2e GLTL /L29T (0TTO 216 826 8L /SLT. (629 04 5:95) 229 018 ¥Z /.27 ST (Ge 03 262) €2 826 8. /8L G2 alysdweH moN
(T-€€ 01 8:8T) 0-92 00€ T2 /6255 (62T 01€:6) T-TT | 648 T6T /0OE TT (865 01 T-05) 675 SiT 99 /TEE 9€ (907 010-GE) 82 | 6G8 T6T /0SS ¢L epeAsN
(e'v€ 01 89T) 952 28L T [TLeE (9TT0162) L6 CITIET /28L T (0-2 01 865) ¥°59 09/ S /926 62 (T-0r 01 9:€€) 8:9¢ | ZTT TET /662 8Y eyjselgaN
(562 01 T°2T) 802 T2LS /88TT (0TTATL)T6 696 29 /T2LS (e-€L 018:29) 0-89 TVE €2 /6.8 ST (6°2v 01 2°9€) 9:6€ 696 29 /726 72 BUBJUO
(7820 8ET) TTZ | €L6TG/EL60T | (PSTOIT-TT) E€T | OST T6E /EL6 TS (8-99 03 2:95) 819 88T T¥T /S8T /8 (zTr 03 T:GE) T:8€ | 0ST T6€ /950 67T LINOSSIA
(zLe 01 6:8T) 082 6TE 6T /LTVS (7TT09/) 56 GEB 20T /6TE 6T (£'1901529) TG 6vS 68 /6TT TG (T1501 L vY) 6Ly | S€E8 20T /2CT L6 1ddississiN
(€:G2 01 6:0T) T-8T 2€Y 9% /00V8 (T'ST019:0T) 82T | SOT 29¢€ feey 9 (629 03 T:95) 029 ¥ZL €T /9LY 0L (9-9e 03 0:0¢) £€€ | S0z 29€ /919 0CT BJ0SBUUIIA
(6:82018:2T) 6:02 | 6.60L/208 T | (T€T0406) TTT | +29 0V9 /646 0L (€72 01 2°19) 2°99 09G T2z /8LL 9vT | (0601 0-€€) 098 | 29 0¥9 /629 0€C uebIyoIA
(10 9%S6) % N/u (10 9%56) % N/u (1D 9%56) % N/u (1D 9%656) % N/u
tmw:wm aaidwiod +&8£:E eloL e SOHIBS S1EILL PereuldoeAuN [e10] sayels

01 1Ua1UI [eUaLRd OU YIIM SI01RIIU|

01 JUBMUI [BIUSIRd OU UHIM PaTeuIddeAUN

(Ajuo asop T) sa01eniu|

(asop Q) pareurdIeAUN

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2021 September 01.

)

Lancet Public Health. Author manuscript



Page 19

Sonawane et al.

‘syybram Asauns uaa] -(SIN) Asning
uolreziunwuwi| [euoneN Buisn panLiap aiam 8T0Z—/T0Z Ul SIU3IS3|0Pe SN 4O sarewnsa uoneindod -00T x (Jusjul [euated uo eyep BuISSIW-UOU Y)IM AJUO 3SOP BUIIJBA AdH T PaAIadal Oym sieak JT-€T
pabe sjusdsajope SN 40 [N] Jaquinu + Juaiui [eyuased ou Yim AJuo asop aulddeA AdH T PaAIadal Oym sieak ; T—eT pabe sjusdsajope SN 4o [u] Jaquinu) = usiul [ejuared ou Yiim siojeniul o mmscmemn_t
-s)yBram Asains usa L -(SIN) A8AIng uoneziunwiwi jeuofieN Buisn paALIap 818m 8T0Z—.T0Z Ul SIUsdsajope
SN J0 sarewnss uonendod -00T x (s4eak L T—ET pabe sluadassjope SN 40 [N] Jsquinu + Ajuo asop au199eA AdH T PaAIadal oym sieak , T-gT pabe syusdssjope SN 4o [u] Jequinu) = siorenul Jo mmﬂ:wem&
-sjyBram Aanins usal -(SIN) A8AINS uoneziunww| jeuoneN Buisn paaLIap alem
8T0Z—/T0Z Ul SIU32Sa|ope SN 40 Sarewnsa uoneindod -Susdsajope pajeu1ddeAun 945 Ajarewixoldde 1oy Buissiw sem juaiul ejuared uo eleq -00T x (3uaiul [eyuaied uo erep Buissiw-uou Yum sieak JT-€T
pabe syuadsajope SN pareulddeAun Jo [N] Jaquinu + usiul [ejualed ou Yyim sieak , T-£T pabe sjusdsajope SN pateulddeAun Jo [u] Jaguinu) = juajul [euated ou YlM S)USISajope pajeulddeAun Jo abejusdlad

*¥
siybram Asnuns uaa) -(SIN) AsAIns uoneziunwiw| [euonieN Buisn paaLiap alem 8T0Z—2T0Z Ul

SJU32sajope SN J0 sarewnsa uoneindod -00T x (sieak L T—ET pabe sjusdsajope SN 40 [N] Jaquinu + sieak ;-1 pabe sjuadsajope SN pareuldaeAun 4o [u] Jaquinu) = sjuadsajope paleulddeAun Jo abejusdlad
*

(Anua 100yas 10y au129eA [AdH] sniinewojjided uewny ayl 8A19931 0} 18P0 aAle|SIBa| e ““a°'1) alepuew au1ddeA AdH UM Sa1elS
+++

BIQWINIOYD J0 1OLISIA ‘OQ :WAU0IOY

(eec o1 LT) €52 6€CY /SL0T (€T 01 76) GTT YTL 9€ /6€CY (599 03 £25) 619 €YT LT /609 0T (e'1503 2 v¥) 08 ¥TL 9€ /029 LT BurwoAm
(182 01 8€T) 012 SSv Ly /€566 | (64T 03 L-0T) 82T | OVO TLE /SSY LY (82903 1-28) L1 16z LetieeT €L | (2801 L2€) L:GE | OVO TLE /L0 ZET UISUODSIAN
(0Tr 01 T42) 6-2€ 860 €T /£9¢V (S¥T 0 E0T) 2T | 98T 90T /¥9T €T (629 01 625) 6L 259 6€ /196 2T (027 010:9€) 06€ | 98T 90T /LT¥ T¥ eIUIBNA 1S9
(6ve 04 ¥GT) 2°Ge | L686V/vSS2T | (2€T 0 68) T'TT | €6V 0S /.68 6 (779 01 2°28) €85 LTOVET /5608L | (67€019-82) 8:T€ | €6¥ 0SY /290 EVT uoyBurysepy
(10 9%S6) % N/u (10 9%56) % N/u (1D 9%56) % N/u (1D 9%656) % N/u
tmw:wm aaidwiod +&8£:E eloL e SOHIBS S1EILL pajeulddeAun [e101 sayels
0} Jus)Ul [RIUBIRd OU UM S101enIu| 01 Juslul [eluaJed ou Yim pajeuldseAun *
(Ajuo asop T) sa01eniu| (asop Q) pareurdIeAUN

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

available in PMC 2021 September 01.

)

Lancet Public Health. Author manuscript



	Abstract
	INTRODUCTION
	METHODS
	Data Source
	Sociodemographic characteristics
	HPV immunization questionnaire
	Statistical Analysis
	Role of the funding source

	RESULTS
	DISCUSSION
	References
	FIGURE 1.
	FIGURE 2.
	FIGURE 3.
	FIGURE 4.
	Table 1:

