
Vaccine 37 (2019) 5121–5128
Contents lists available at ScienceDirect

Vaccine

journal homepage: www.elsevier .com/locate /vacc ine
Perceptions of politicization and HPV vaccine policy support
https://doi.org/10.1016/j.vaccine.2019.05.062
0264-410X/� 2019 Published by Elsevier Ltd.

⇑ Corresponding author at: Department of Public Health Sciences, The University
of Chicago, 5841 S. Maryland Ave., Chicago, IL 60637-1447, USA.

E-mail address: lsaulsberry@uchicago.edu (L. Saulsberry).
Loren Saulsberry a,⇑, Erika Franklin Fowler b, Rebekah H. Nagler c, Sarah E. Gollust d

aDepartment of Public Health Sciences, The University of Chicago, Chicago, IL, USA
bGovernment Department, Wesleyan University, Middletown, CT, USA
cHubbard School of Journalism and Mass Communication, University of Minnesota, Minneapolis, MN, USA
dDivision of Health Policy and Management, School of Public Health, University of Minnesota, Minneapolis, MN, USA

a r t i c l e i n f o
Article history:
Received 15 January 2019
Received in revised form 10 May 2019
Accepted 21 May 2019
Available online 8 July 2019

Keywords:
HPV vaccine
Legislation
Public health
Health policy
Politics
Cancer prevention
a b s t r a c t

Background: Since its FDA approval in 2006, the Human papillomavirus (HPV) vaccine has been
politically-charged, given its association with sexual health among young women and its history of con-
troversial, and largely unsuccessful, legislative mandates. The extent to which perceived politicization is
related to public support for the vaccine’s use, however, is not clear. We sought to examine the relation-
ship between public perceptions of politicization of the HPV vaccine and public support for HPV vaccine
policies.
Methods: We fielded a survey fromMay-June 2016 using a nationally representative sample of U.S. adults
(18–59 years). Among respondents aware of the HPV vaccine (n = 290), we predict support for HPV vac-
cine policies based on respondents’ perceptions of three characteristics of the vaccine’s portrayal in pub-
lic discourse: degree of controversy, certainty of the scientific evidence supporting the vaccine’s use, and
frequency with which the vaccine appears in political discussion.
Results: Respondents who perceived greater certainty about the scientific evidence for the HPV vaccine
were more supportive of HPV vaccine policies (p < 0.0001) than respondents who perceived the scientific
evidence to be uncertain, after adjusting for respondents’ characteristics, including demographics and
partisanship.
Conclusions: Public perceptions of the HPV vaccine’s politicization, particularly the portrayal of scientific
evidence, are associated with receptivity to legislative mandates.
Policy implications: How the certainty of a body of evidence gets communicated to the public may influ-
ence the policy process for a critical cancer prevention intervention.

� 2019 Published by Elsevier Ltd.
1. Introduction

Human papillomavirus (HPV) is the most common sexually
transmitted infection (STI) in the United States and a known cause
of cancer [1,2]. The Centers for Disease Control and Prevention
(CDC) estimates that more than 90% of sexually active males and
over 80% of sexually active females will become infected with
HPV at some point in their lives [3]. HPV can cause oropharyngeal
(throat, tongue, tonsils), anal, penile, vulvar, vaginal, and cervical
cancers [1,2]. However, HPV is responsible for causing most cases
of cervical cancer [4], and symptoms can develop years after a sex-
ual encounter resulting in infection [1]. Approximately 12,000
women in the U.S. will be diagnosed with cervical cancer each year,
and despite screening and treatment, over 4000 of those women
will die from cervical cancer [1].

Preventing HPV infection presents a critical opportunity to
reduce the risk for cervical cancer and decrease new incidences
of cervical cancer. The HPV vaccine was developed as a preventive
measure against HPV’s transmission, and it was approved for use
by the U.S. Food and Drug Administration (FDA) in 2006 [5]. As
the ideal time for HPV vaccination is prior to sexual activity [5],
the national Advisory Committee on Immunization Practices
(ACIP) recommends routine HPV vaccination for females and males
beginning at 11 or 12 years of age. They also recommend vaccina-
tion for females aged 13–26 years and males 13–21 years, who
were not vaccinated previously [6–8].

U.S. vaccination policy has traditionally centered around school
requirements, which have been effective tools for achieving and
maintaining high coverage rates as well as decreasing the inci-
dence of vaccine-preventable diseases (VPDs) [9–14]. Most states
already require multiple vaccines prior to school attendance, such
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as Hepatitis B, Tdap (tetanus, diphtheria, and acellular pertussis),
and the meningococcal conjugate [9,11,15]. As of 2017, 53% of ado-
lescent girls and 44% of adolescent boys had received all doses of
the HPV vaccine; these rates are lower than for other similar vac-
cines (like meningococcal vaccine) likely in part because of the
exceptionally low rate of implementing state-level requirements
for the HPV vaccine [9]. Since 2006, at least 25 states have enacted
legislation requiring, funding, or providing education for the HPV
vaccine, yet only the District of Columbia (DC) [10,11,16], Virginia
(VA) [10,11,16–18], and Rhode Island (RI) [11,19], require HPV vac-
cination for school attendance [20,21], The HPV vaccination laws in
DC, VA, and RI vary, particularly in their allowance for parents to
opt-out of having their children vaccinated [10,11,16–19].

Another possibility explaining low uptake of vaccine mandates
at the state level is that the introduction of the vaccine into the leg-
islative context in 2006–2007 was fraught with controversy
[22,23]. News coverage of the early legislative debate surrounding
the vaccine became increasingly controversial during this initial
period (2006–2007) [24], and over the course of ten years such cov-
erage has perpetuated the idea that the vaccine and its related poli-
cies are politically contentious [25]. We argue that at this point the
HPV vaccine has been ‘‘politicized”—which we define (based on
synthesis of previous work in political science [26–29]) as a strate-
gic effort to portray the vaccine as controversial for political ends;
to question the evidence behind the vaccine’s safety and efficacy,
highlighting a lack of scientific consensus; and to feature the vac-
cine in political discourse (such as political candidates’ remarks
[30]). While previous work has demonstrated that explicit political
disagreement over the vaccine may lead to decreased support for
HPV vaccine requirements [31], it remains unclear how other
aspects of politicization (i.e., perceptions of scientific uncertainty
or of controversy irrespective of political discussion) may relate
to public support for policies surrounding the HPV vaccine, espe-
cially in the years since the early rush (2006–2007) to legislate vac-
cine requirements. In this analysis, we evaluate the extent to which
politicization (as measured through three different dimensions)
surrounding the HPV vaccine is associatedwith the public’s support
for two policies that might be implemented by states and/or health
care organizations to increase vaccination behavior: HPV vaccine
school requirements and requiring physicians to offer the HPV vac-
cine to families with children 11–18 years old. Both legislative
mandates and clinician-based vaccination strategies have been
identified as important priorities to increase HPV vaccination [32].
2. Methods

2.1. Data

We draw on the Public Attitudes about Cancer Prevention sur-
vey, a nationally representative survey examining the public
response to conflicting and controversial information about cancer,
specifically focusing on mammograms and the HPV vaccine. Partic-
ipants (18–59 years) were recruited by the survey firm GfK from
their KnowledgePanel�, a probability-based panel of survey
respondents designed to be representative of the United States
[33]. The survey was fielded from May 24-June 6, 2016 with a total
of 1519 respondents. A subset of respondents were randomly
assigned to view the survey module about the HPV vaccine and
science politicization (instead of a module about other cancer-
related topics). These 406 respondents were eligible for inclusion
into this study, although we limited the sample to only those
respondents with at least some awareness of the HPV vaccine, as
described below. Survey weights adjusting for panel and study
non-response were constructed based on a range of geodemo-
graphic benchmarks (e.g., gender, age, race/ethnicity, income,
etc.) [33] and were applied to produce nationally-representative
estimates.

2.2. Measures

2.2.1. Dependent variables
Key dependent variables were public support for two HPV vac-

cine policies: (1) requiring all children in middle school get the
HPV vaccine, with opt-outs allowed as determined by the state,
and (2) requiring pediatricians to offer the HPV vaccine to every
family with a child 11–18 years of age. These outcomes were mea-
sured as binary variables indicating whether an individual said
they ‘‘strongly support” or ”support” compared to any other
response (‘‘neither support nor oppose,” ‘‘oppose,” ‘‘strongly
oppose,” and ‘‘refused”).

A strong precedent of legislative mandates for vaccination upon
school entry exists as these laws are currently in place across the U.
S. [9–14]. Three states (DC, VA, and RI) have mandatory school-
entry laws in effect for the HPV vaccine [10,11,16–21]. The 2014
report of the President’s Cancer Panel identified clinician-based
vaccination strategies as a major priority [32], even though similar
previous efforts to encourage and train health care clinicians had
only modestly improved vaccine uptake [34]. These strategies
focused on developing and implementing communication pro-
grams for physicians about the HPV vaccine. Provider recommen-
dation is a key predictor of HPV vaccination [35], and weak or
low quality recommendations may contribute to under-
immunization among adolescents [36]. In health care delivery set-
tings, there are mechanisms to require vaccine administration by
providers; known as ‘‘offer” or ‘‘ensure” laws, these requirements
indicate that vaccination of a non-immune person is either option-
ally offered to patients or is mandatory except in cases of exemp-
tion or refusal [37,38]. To our knowledge, at present no state has
passed an ‘‘offer” or ‘‘ensure” law to regulate HPV vaccination for
eligible patients in a healthcare delivery setting. Alternatively, such
a requirement for physicians to offer the vaccine could be set by
health care organizations, instead of through a state law, and
implemented through reminders in the electronic medical record
that every eligible patient be offered the vaccine [39]. In hopes of
gauging public support for an ‘‘offer” law associated with the
HPV vaccine, we included a secondary policy alternative that could
be implemented at the clinic level. Together, these two dependent
variables would provide a greater understanding of the public
appetite for HPV vaccine policy alternatives, and we predicted that
politicization of the HPV vaccine would influence support of either
type of policy.

2.2.2. Independent variables
Our key independent variables were respondents’ perceptions

of the extent to which the HPV vaccine is politicized, as measured
through three domains developed for this survey based on prior
conceptualizations of politicization [30]. For all three of these sur-
vey measures, respondents were specifically instructed to answer
based on how they ‘‘perceive these issues are portrayed in society
and the media” as opposed to their own personal views of the HPV
vaccine. The first politicization domain related to public percep-
tions of whether society and the media have portrayed the HPV
vaccine as controversial:

Some health and science issues seem particularly controversial, by
which we mean that they arouse a lot of debate or disagreements,
while other health and science issues are less controversial. Based
on what you’ve seen or heard, how controversial do you think [the
HPV vaccine is]?
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The second politicization domain related to public perceptions
of whether society and the media have portrayed the scientific evi-
dence supporting the vaccine’s use as certain versus uncertain:

For some issues, the science or evidence behind them is clear or
fairly certain, while for other issues the science is less clear and
more uncertain. Based on what you’ve seen or heard, how certain
or uncertain do you think the scientific evidence is about the [the
HPV vaccine]?

The third politicization domain related to public perceptions of
whether society and the media have portrayed the HPV vaccine as
a part of political discussions:

Some health and science issues are part of political discussions,
by which we mean that politicians and other elected officials talk
about them, while other health and science issues are not a part
of political discussions. Based on what you’ve seen or heard,
how much do you think [the HPV vaccine] is a part of political dis-
cussions? For this question, we ask that you think not only about
the current political campaign but also other political discussions
at the local, state, or national level.

Each of these three perceived politicization variables had four
response categories. The response categories for perceptions of
the controversy surrounding the HPV vaccine included: ‘‘Not con-
troversial,” ‘‘A little controversial,” ‘‘Very controversial,” and ‘‘Not
sure, I don’t know.” The response categories for perceptions of
the certainty around the scientific evidence supporting the HPV
vaccine included: ‘‘The science is not at all clear, very uncertain,”
‘‘The science is not so clear, somewhat uncertain,” ‘‘The science is
clear, fairly certain,” and ‘‘Not sure, I don’t know.” The response
categories for perceptions of the HPV vaccine as a part of political
discussions included: ‘‘The issue is rarely or never a part of political
discussions,” ‘‘The issue is sometimes part of political discussions,”
‘‘The issue is often part of political discussions,” and ‘‘Not sure, I
don’t know.”

We also measured several individual respondent characteristics
including gender (male or female), parental status (see below), age,
education (less than high school, high school, some college, and
Bachelor’s or higher), race/ethnicity (Non-Hispanic White, Non-
Hispanic Black, Non-Hispanic Other, Hispanic, and Non-Hispanic
of 2 or more races), party identification (strong Republican, not
strong Republican, leans Republican, undecided/independent/
other, leans Democrat, not strong Democrat, and strong Democrat)
and political ideology (extremely liberal, liberal, slightly liberal,
moderate/middle of the road, slightly conservative, conservative,
extremely conservative). The demographic variables were obtained
from GfK profile data; the party identification and political ideol-
ogy variables were measured on the survey. The binary parental
status variable (parent or non-parent) was constructed from four
survey measures indicating the presence of children of multiple
age groups in the respondent’s household: (1) children 0–2 years,
(2) children 2–5 years, (3) children 6–12 years, (4) children 13–
17 years. These four variables consisted of mutually exclusive cat-
egories describing the number of children in that specific age group
in the household. Respondents indicating that at least one or more
children lived in their household were designated as parents, and
all other respondents were assigned to the non-parent category.

We also asked at the beginning of the module whether respon-
dents had ever heard of the HPV vaccine. Given that for partici-
pants to judge their perceptions of the vaccine’s politicization
they must first be aware of the vaccine, we restricted our final sam-
ple to those with previous awareness about the HPV vaccine. Of the
406 respondents who answered the politicization measures, 293
(72%) were previously aware of the HPV vaccine. Three observa-
tions were excluded as they did not respond to the survey item
measuring political ideology, yielding a final sample of 290
respondents.

Finally, we asked respondents to indicate whether they had
ever gotten at least one shot of the HPV vaccine or whether they
were parents of at least one child 11–17 years old that had gotten
at least one shot of the HPV vaccine. We expected these measures
of personal/family experience with the HPV vaccine to be closely
related to perceptions about the HPV vaccine. Sensitivity analyses
confirmed our expectations that these measures and perceptions of
the HPV vaccine were highly correlated. We report the proportions
of our final sample that indicate some personal/family experience
with the HPV vaccine.
2.3. Analyses

We first descriptively characterized respondents’ support for
the HPV vaccine policies and their perceptions of the three politi-
cization dimensions. We then used unadjusted Pearson chi-
square tests for independence to evaluate the relationships
between the key independent variables, the covariates, and sup-
port for each HPV vaccine requirement. Finally, we estimated logis-
tic regression models of the two policy support items on the three
perceptions of politicization, adjusting for respondents’ gender,
parental status, age, education, race/ethnicity, party identification,
and political ideology, and then estimated predicted probabilities
of policy support based on these regression models. All analyses
were conducted using StataMP, version 15 (StataCorp) with
p < 0.05 indicating significance [40].

This study was determined to be exempt from human subjects
review by the University of Minnesota Institutional Review Board.
3. Results

3.1. Descriptive findings

Requiring pediatricians to offer the HPV vaccine to families with
children 11–18 years of age was the more popular of the two pub-
lic health policies, with more than half of adults (59%) expressing
support; only 1 in 3 respondents (32%) supported HPV vaccine
school requirements. Of adults who had some prior knowledge of
the HPV vaccine, a majority (72%) perceived portrayal of the HPV
vaccine as controversial, and 32% perceived portrayal to include
some uncertainty of the scientific evidence for the HPV vaccine.
Fewer than 1 in 10 (7%) perceived the HPV vaccine to be frequently
a part of political discussions.

Respondents reported personal/family experience with the HPV
vaccine. Of those respondents who had previously heard of the
HPV vaccine, 44% of females 18–36 years of age and 15% of males
18–33 years of age had received at least one shot of the HPV vac-
cine. The age ranges for men and women vary because the HPV
vaccine was approved for women in 2006 and men in 2009 which
means at the time of the survey, women up to age 36 and men up
to age 33 would have been in the cohort of people for whom the
HPV vaccine was available. Of those respondents who were parents
with at least one child and had previously heard of the HPV vac-
cine, 52% reported that their child had received at least one shot
of the HPV vaccine.

Bivariate analyses shown in Table 1 show that perceptions of
politicization are related to support for the two policy strategies,
yet the relationships varied by the domains of politicization and
the policy outcomes. Reported perceptions of scientific uncertainty
had the strongest association with support for either HPV policy
(p < 0.0001), with perceptions that the science is less clear related
to lower support for both policies. Relationships were also
observed between perceptions of how controversial the HPV vac-



Table 1
Characteristics of respondents reporting they strongly support/support requiring children in middle school get the HPV vaccine or requiring physicians to offer the HPV vaccine
(N = 290).

Sample characteristics Full sample Percent support for middle
school mandates

Percent support for
physician mandates

N (%) (%) p-value (%) p-value

Perceptions of politicization
Perceptions of controversy over the HPV vaccine (%)
Not controversial 35 13 39

0.15
59

0.004**A little controversial 166 56 36 65
Very controversial 47 16 27 51
Refused/not sure, I don’t know 42 15 19 42

Perceptions of certainty of scientific evidence about the HPV vaccine (%)
Science is not at all clear, very uncertain 17 7 11

<0.0001***

40
<0.0001***Science is not so clear, somewhat uncertain 76 25 16 42

Science is clear, fairly certain 132 45 53 82
Refused/Not sure, I don’t know 65 24 17 38

Perceptions of HPV vaccine as part of political discourse (%)
Issue rarely or never a part of the discussion 128 44 38

0.05
65

0.001***Issue is sometimes a part of the discussion 84 28 36 66
Issue is often a part of the discussion 19 7 23 51
Refused/not sure, I don’t know 59 21 18 39

Demographics
Gender (%)
Female 158 57 30

0.15
65

0.04*
Male 132 43 36 50

Parental status (%)
Parent 112 43 32

0.62
60

0.61Non-parent 178 57 32 58

Age (%)
18–29 79 28 35

0.47
54

0.6130–44 85 37 33 65
45–59 126 35 29 55

Education (%)
Less than high school 16 7 34

0.70

58

0.29
High school 63 24 35 56
Some college 90 33 29 57
Bachelor’s degree or higher 121 35 34 62

Race/Ethnicity (%)
White, Non-Hispanic 212 66 29

0.27

60

0.96
Black, Non-Hispanic 18 10 28 54
Other, Non-Hispanic 9 5 53 48
Hispanic 46 17 40 59
2 + Races, Non-Hispanic 5 3 41 59

Political affiliation
Party ID (%)
Strong Republican 34 13 20

<0.0001***

42

0.001***

Not Strong Republican 42 14 37 73
Leans Republican 45 15 18 49
Undecided/Independent/Other 12 4 6 24
Leans Democrat 67 23 37 63
Not Strong Democrat 49 16 37 58
Strong Democrat 41 15 48 71

Ideology (%)
Extremely conservative 9 3 0

<0.0001***

45

0.001***

Conservative 41 14 14 40
Slightly conservative 32 10 33 77
Moderate, middle of the road 119 44 32 54
Slightly liberal 28 9 32 63
Liberal 47 15 43 68
Extremely liberal 14 5 80 92

Source: Public Attitudes about Cancer Prevention Study.
Notes: N-values are unweighted. All % values are weighted but may not sum to 100 due to rounding. Refused/No answer responses not shown. Unadjusted pearson chi-
squared tests. *p � 0.05. **p � 0.01. ***p � 0.001.
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cine is and support for requiring physicians to offer the HPV vac-
cine (p < 0.01) and a sense that the HPV vaccine was more fre-
quently a part of political discussions (p < 0.01). Respondents
who felt the HPV vaccine was more frequently a part of political
discussions were less likely to support requiring the HPV vaccine
for middle school (p = 0.05). Women were slightly more likely than
men to support requiring physicians to offer the HPV vaccine (65–
50% respectively; p < 0.05). Respondents identifying themselves as
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more liberal in political ideology reported greater support for
requiring the HPV vaccine for middle school (p < 0.0001).

3.2. Regression analyses

After adjusting for individual respondent characteristics (i.e.,
age, gender, parental status, education, race/ethnicity, party identi-
fication, and political ideology), only one of the three politicization
domains was significantly related to policy support: public percep-
tions of the certainty of the scientific evidence on the HPV vaccine
(Table 2). Compared to those perceiving that the ‘‘science is not at
all clear, very uncertain,” respondents perceiving that the ‘‘science
is clear, fairly certain” were significantly more likely to support
requiring the HPV vaccine for middle school and requiring physi-
cians to offer the HPV vaccine to families (OR = 8.53, p � 0.05 and
OR = 7.39, p � 0.01 respectively). Among the individual respondent
characteristics, only ideology was related to policy support, with
conservative respondents less likely to support vaccine require-
ments than liberals.
Table 2
Predicted odds of HPV vaccine mandate supporta by perceptions of politicization.

Support for midd

OR

Perceptions of politicization
Perceptions of controversy over the HPV vaccine
Not controversialy 1.00
A little controversial 1.90
Very controversial 0.83

Perceptions of certainty of scientific evidence about the HPV vaccine
Science is not at all clear, very uncertainy 1.00
Science is not so clear, somewhat uncertain 1.09
Science is clear, fairly certain 8.53*

Perceptions of HPV vaccine as part of political discourse
Issue rarely or never a part of the discussiony 1.00
Issue is sometimes a part of the discussion 0.68
Issue is often a part of the discussion 0.30

Sociodemographic characteristics
Gender
Meny 1.00
Women 0.60

Parental status
Non-parenty 1.00
Parent 1.13

Age
18–29y 1.00
30–44 1.26
45–59 0.74

Education
Less than high schooly 1.00
High school 0.93
Some college 0.64
Bachelor’s degree or higher 0.87

Race/Ethnicity
White, Non-Hispanicy 1.00
Black, Non-Hispanic 1.23
Other, Non-Hispanic 4.65
Hispanic 1.66
2 + Races, Non-Hispanic 2.74

Party ID 0.95

Ideology 0.63**

Pseudo R2 0.2252
N 290

Source: Public Attitudes about Cancer Prevention Study.
Notes: aStrongly support/support for the specific HPV mandate. OR, odds ratio; CI, confi
Table 3 converts the odds ratios into more meaningful values,
estimating the predicted probabilities that respondents supported
the HPV vaccine policy alternatives by the three different measures
of politicization, adjusting for all other characteristics shown in
Table 2. Of individuals perceiving the ‘‘science is clear, fairly cer-
tain,” an estimated 55% supported HPV requirements for children
in middle school in comparison to an estimated 16% supporting
the policy among those perceiving the ‘‘science is not at all clear,
very uncertain” (p < 0.0001). Of the individuals perceiving the
‘‘science is clear, fairly certain,” an estimated 82% supported
requiring pediatricians to offer the HPV vaccine compared to an
estimated 44% supporting the policy among respondents that per-
ceived the ‘‘science is not at all clear, very uncertain” (p < 0.0001).
No significant associations were observed between the other two
politicization domains and support for the HPV vaccine require-
ments (Table 3). Fig. 1 displays the predicted probabilities for the
scientific uncertainty findings in graphical form, demonstrating
the strong relationship between perceptions of scientific certainty
and support for the HPV vaccine policy alternatives.
le school mandate Support for physician mandate

95% CI OR 95% CI

1.00
0.79, 4.56 2.35 0.97, 5.69
0.27, 2.56 1.15 0.38, 3.52

1.00
0.14, 8.22 0.86 0.25, 2.94
1.13, 64.33 7.39** 2.12, 25.74

1.00
0.32, 1.45 0.93 0.45, 1.93
0.069, 1.34 0.35 0.09, 1.27

1.00
0.31, 1.14 2.04 1.11, 3.77

1.00
0.57, 2.22 1.11 0.58, 2.12

1.00
0.57, 2.79 2.00 0.89, 4.50
0.31, 1.75 0.93 0.47, 1.83

1.00
0.21, 4.03 0.59 0.16, 2.20
0.16, 2.45 0.48 0.13, 1.83
0.23, 3.34 0.61 0.17, 2.23

1.00
0.42, 3.61 0.97 0.26, 3.63
0.95, 22.89 0.68 0.15, 3.03
0.67, 4.11 0.96 0.42, 2.21
0.44, 17.26 1.01 0.15, 6.49

0.76, 1.18 0.97 0.80, 1.18

0.45, 0.87 0.82 0.62, 1.09

0.2160
290

dence interval. *p � 0.05. **p � 0.01. *** p � 0.001. yReference category.



Fig. 1. Predicted HPV vaccine mandate support, by perception of certainty of the scientific evidence about the HPV vaccine.
SOURCE: Public Attitudes about Cancer Prevention Study.
NOTE(S): P-value indicates statistical significance of joint v2 test of differences of predicted margins. N = 290.

Table 3
Predicted probabilities HPV vaccine mandate supporta by perceptions of politicization.

Politicization measure Middle school mandate Physician mandate

Strongly support/support (%) P Strongly support/support (%) P

How controversial do you think the [HPV vaccine is]?
Not controversial 26

0.13

47

0.09
A little controversial 35 61
Very controversial 23 49
Refused/not sure, I don’t know 44 66

How certain or uncertain do you think the scientific evidence is about the [HPV vaccine]?
Science is not at all clear, very uncertain 16

<0.0001

44

<0.0001
Science is not so clear, somewhat uncertain 17 41
Science is clear, fairly certain 55 82
Refused/not sure, I don’t know 14 36

How much do you think the [HPV vaccine is] a part of political discussions?
Issue rarely or never a part of the discussion 37

0.28

63

0.28
Issue is sometimes a part of the discussion 30 62
Issue is often a part of the discussion 19 44
Refused/not sure, I don’t know 31 52

N 290 290

Source: Public Attitudes about Cancer Prevention Study.
Notes: aStrongly support/support for the specific HPV mandate. Statistical significance of p < 0.05 for joint v2 tests of the average marginal effects. Adjusted odds ratios
calculated with logistic regression analysis controlling for respondent’s gender, parental status, age, education, race/ethnicity, party ID, and ideology.
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4. Discussion

This study reveals that perceived politicization of the HPV vac-
cine is associated with the public’s preferences for HPV vaccine
policy alternatives. Public perceptions of uncertainty about the sci-
entific evidence for the HPV vaccine is associated with lower sup-
port for HPV vaccine mandates. Politicization is broadly defined in
the literature. Political scientists Toby Bolsen and James N. Druck-
man describe politicization as the promotion of skepticism around
scientific consensus, by strategically accentuating the uncertainty
of scientific findings in pursuit of a particular agenda [27]. The pre-
sent study reinforces this concept, suggesting that perceptions of
scientific uncertainty—whether produced unintentionally or inten-
tionally as in Bolsen and Druckman’s framework—are associated
with lower policy support. Our findings differ somewhat from pre-
vious experimental studies showing that exposure to politicization
(defined as political debate and presence of controversy) [29,31]
can decrease support for HPV vaccine mandates; in the present
study, perceptions of this type of politicization were not related
to policy support. These results also suggest that adults perceiving
the science to be certain might be more open to a range of policy
options for the HPV vaccine, as they were more likely to support
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both HPV vaccination requirements for school attendance and
mandating that physicians offer the HPV vaccine. The study sug-
gests that perceptions of various types of politicization could dif-
ferentially impact HPV vaccine policy preferences, and it
highlights the importance of delineating how specific dimensions
of politicization may influence views and behaviors amid health
controversies.

After over ten years of HPV vaccine use, school entry require-
ments remain underutilized as a tool to raise HPV vaccination
uptake [41]. The observed lower public support for a school vacci-
nation mandate in comparison to a requirement for physicians to
offer the vaccine reiterates that the political will to pursue HPV
vaccine school entry requirements may not be strong [33]. Further-
more, the design of school entry requirements for the HPV vaccine
may impact vaccine uptake as the inclusion of opt-out provisions
have been shown to increase support while simultaneously limit-
ing their effectiveness [42]. Although there was greater public sup-
port for provider-level interventions where physicians would be
required to offer the HPV vaccine, the effectiveness of this policy
alternative would likely rely on equipping physicians with proper
tools for communication and outreach, such as knowledge about
high-priority messages for parents [39]. For example, of the multi-
ple reasons justifying HPV vaccination, cancer prevention was the
message that most strongly resonated with parents [43]. Addition-
ally, such provider-level interventions could be designed similarly
to policies instituted in the U.S. states of California and Washing-
ton, which required proof that a health care provider had coun-
seled parents on the benefits/risks of vaccines and effectively
lowered the number of vaccine exemptions [44,45].

As states have debated legislating HPV vaccination mandates,
the framing of the HPV vaccine in media coverage—publicizing
the political and moral views of the vaccine’s opponents—may
have played a significant role in shaping the public response to
the HPV vaccine [24]. Issue frames reinforcing conflict over the
HPV vaccine, particularly around the evidence supporting the vac-
cine’s use, may have established a standard for news coverage and
the public discourse about the health issue. A historical precedent
exists in the U.S. for skepticism about vaccinations [46,47], which
has resulted in considerable public scrutiny of the scientific evi-
dence for vaccines and their value to public health. Given this con-
text, the public may have been exposed disproportionately to
negative messages emphasizing scientific uncertainty over the
HPV vaccine. A recent study found that parents that heard either
stories about only the harms of the HPV vaccine or stories about
both the harms and benefits (preventing diseases) had lower
HPV vaccination intentions [48]. A heightened predisposing con-
cern about vaccine safety may have meant the public was more
likely to seek out or recall such messages. Regardless of the mech-
anism of exposure, public perceptions of scientific uncertainty
could have negative consequences for public support of an impor-
tant public health intervention.

4.1. Limitations

The current study has several strengths, including the use of
nationally representative data, but it is not without limitations.
First, as the data collected were cross-sectional, no causal relation-
ships can be determined from the analyses. Second, we only
included three items to measure perceptions of politicization,
one for each proposed domain. Future research should apply more
nuanced or multidimensional measurement strategies. Third, we
explicitly asked respondents how they perceived the issues to be
constructed in public discourse, not about their own personal opin-
ions, which might have produced different results. Our findings
may have some response error for respondents who gave their
own opinion in spite of our instruction. Future research comparing
respondents’ perceptions of politicization in public discourse, as
opposed to their own personal opinions about the vaccine, is
needed. Fourth, the study sample was small (restricting to respon-
dents previously aware of the HPV vaccine) which increased the
size of confidence intervals. Future work with larger sample sizes
should attempt to replicate our results. Due to the small sample
size, we were also unable to assess whether the relationship
between perceptions of politicization and respondents’ support
for the HPV vaccine policies are different by whether they them-
selves or their children had received the vaccine, so examining
the relationship between attitudes and beliefs among those who
have received the vaccine compared to those who have not is
another important direction for future work.

5. Conclusions

In spite of these limitations, our results contribute evidence of
the potential impact of politicization on public support for HPV
vaccine policies. The political setting at the state level, especially
where ideological consistencies exist between states, provides
essential context to the types of potential challenges to uptake that
could arise when considering legislative requirements for the HPV
vaccine [49]. The extent to which the political setting at the state
level undermines public confidence in scientific uncertainty may
have a substantial impact on the public’s enthusiasm for policy
alternatives addressing this preventive public health practice.

Given the current polarized climate of U.S. politics, which high-
lights lack of scientific consensus on issues like the HPV vaccine,
greater understanding of how multiple domains of politicization
individually and collectively affect policy preferences related to
the HPV vaccine is imperative. This is particularly important as
more states consider enacting HPV vaccination mandates as a
requirement for school attendance or as a standard of care in clin-
ical practice. Emerging research in science communication sup-
ports our findings that understanding the consequences of
communicating scientific uncertainty versus scientific consensus
is an important direction for future research [50]. Overall, our find-
ings suggest that public perceptions about how the scientific evi-
dence supporting the HPV vaccine is portrayed in society and the
media may influence the support for health policy approaches
related to a form of cancer prevention critical to public health.
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