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Relation of Personal Characteristics with Human Papillomavirus Vaccination
Outcomes: Assessing the Mediating Role of Vaccine Hesitancy Dimensions

Matt C. Howard

Mitchell College of Business, The University of South Alabama, Mobile, AL, USA

ABSTRACT
Recent findings suggest that the rate of certain cancers can be reduced by increasing
human papillomavirus (HPV) vaccination coverage, resulting in considerable research interest
on the antecedents of HPV vaccine receipt to identify avenues to promote vaccination. The
current article continues this stream of research by (1) studying the three HPV vaccination
outcomes of willingness, receipt, and word-of-mouth, (2) investigating the antecedent
effects of sociodemographic characteristics, health insurance status, provider conversation,
and political orientation, and (3) testing the mediating role of vaccine hesitancy dimensions
using a recently developed conceptualization. We achieve these goals by conducting a
cross-sectional study with 404 participants (Agemean ¼ 37.64; AgeSD ¼ 14.91; 57% female;
72% white; 100% located in U.S.). Our results show that provider conversations and political
orientation had the most consistent and strong effects of the personal characteristics,
whereas perceptions that vaccines pose health risks and perceptions that vaccines are not
needed for healthy individuals produced the most consistent and strong effects of the vac-
cine hesitancy dimensions. Other personal characteristics and vaccine hesitancy dimensions
also produced intermittent significant effects, including age, education, and race. Together,
these results support that personal characteristics and vaccine hesitancy dimensions relate
to a broader range of outcomes associated with HPV vaccination than previously known,
and these results also support that the recently developed conceptualization of vaccine
hesitancy is apt for understanding HPV vaccine perceptions. Our discussion concludes with
highlighting avenues for future research and practice that can leverage our discovered rela-
tions to improve HPV vaccination outcomes.
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Human papillomavirus (HPV) vaccines effectively
prevent HPV infections that cause certain can-
cers, namely cervical, vulvar, vaginal, anal, oro-
pharyngeal, and penile (Dehlendorff et al., 2021;
Lei et al., 2020; NCI, 2022). The effectiveness of
HPV vaccines has resulted in the dramatic reduc-
tion of cervical squamous cell carcinoma and
adenocarcinoma among women in the United
States (U.S.) between 1999 and 2017 (Mix et al.,
2021), and similar effects are believed to have
occurred in countries with HPV vaccination pro-
grams during similar time periods (Dehlendorff
et al., 2021; Drolet et al., 2019; Lei et al., 2020).
Despite its effectiveness, the rate of HPV vaccin-
ation lags behind other vaccines in the U.S.
Pingali et al. (2021) found that tetanus,

diphtheria, and acellular pertussis vaccine cover-
age (�1 dose) among adolescents was 90.1%,
meningococcal conjugate vaccine coverage was
89.3%, and HPV vaccine coverage was 75.1% in
2020. The authors also found that only 58.6% of
adolescents were considered up to date on their
HPV vaccine doses. These findings suggest that
the rate of certain cancers can be further reduced
by increasing HPV vaccination coverage, result-
ing in considerable research interest on the ante-
cedents of HPV vaccine receipt to identify
avenues to promote vaccination (Oh et al., 2021;
Walling et al., 2016). The current article contin-
ues this stream of research.

The first aim of the current article is to inves-
tigate three sets of personal characteristics

CONTACT Matt C. Howard MHoward@SouthAlabama.edu Mitchell College of Business, University of South Alabama, 5811 USA Drive S., Rm. 337,
Mobile, AL 36688, USA.

Supplemental data for this article can be accessed online at https://doi.org/10.1080/19317611.2023.2180127.

� 2023 Taylor & Francis Group, LLC

INTERNATIONAL JOURNAL OF SEXUAL HEALTH
https://doi.org/10.1080/19317611.2023.2180127

http://crossmark.crossref.org/dialog/?doi=10.1080/19317611.2023.2180127&domain=pdf&date_stamp=2023-02-21
https://doi.org/10.1080/19317611.2023.2180127
https://doi.org/10.1080/19317611.2023.2180127
http://www.tandfonline.com


believed to relate to the HPV vaccination out-
comes of willingness, receipt, and word-of-
mouth. These personal characteristics were
chosen due to their popularity in scholarly dis-
cussions on the primary determinants of general
vaccination and HPV vaccination outcomes
(Kessels et al., 2012; Kim et al., 2021).
Sociodemographic characteristics are among the
most frequently studied antecedents to HPV vac-
cination receipt (Amboree & Darkoh, 2021;
Spencer et al., 2019), and we study the sociode-
mographic characteristics of age, gender, race,
Hispanic/Latino status, and education. We
include two healthcare-related determinants:
health insurance status and provider conversation
(Domgue et al., 2020; Oh et al., 2021). Health
insurance can enable more widespread accessibil-
ity to HPV vaccines (Domgue et al., 2020), and
research has supported that conversations with a
provider can leader to greater vaccine acceptance
(Oh et al., 2021). Lastly, we include the potential
antecedent of political orientation. Many recent
studies have supported that people’s political
beliefs can strongly influence their perceptions of
vaccines, ultimately influencing their vaccination
behaviors (Gollust et al., 2013; Hagger &
Hamilton, 2022; Hao & Shao, 2022; Howard,
2022a).

Our second aim is to assess whether vaccine
hesitancy is a mediator in the relations of these
personal characteristics and HPV vaccination
outcomes. Vaccine hesitancy has long believed to
be multidimensional (Akel et al., 2021; Luyten
et al., 2019; Shapiro et al., 2018), and Howard
(2021) recently proposed an eight-dimension
conceptualization of vaccine hesitancy. Table 1
includes these dimensions and their descriptions.

The author supported their conceptualization by
creating a measure with superb psychometric and
validity evidence, which Howard (2021) labeled
the Multidimensional Vaccine Hesitancy Scale
(MVHS). We suggest that our studied personal
characteristics relate to vaccination outcomes due
to systematic associations with vaccine hesitancy
and the MVHS dimensions mediate the relation
of personal characteristics and HPV vaccination
willingness, receipt, and word-of-mouth. We
study these relations in a relatively exploratory
manner, however. Prior research is not conclusive
regarding which dimensions are most likely to
relate to the personal characteristics or HPV vac-
cination outcomes. Some studies have supported
that the dimension of Health Risks and Healthy
are the strongest determinants of vaccination out-
comes (Howard, 2022d, 2022b; Howard & Davis,
2022), but it is unclear whether these results
would generalize to HPV vaccination.

We also propose that the MVHS is incomplete
when measuring HPV vaccine hesitancy. The
MVHS was developed in the context of the
COVID-19 pandemic, and its creation largely
focused on COVID-19 and flu vaccine hesitancy.
These vaccines are more well-known than HPV
vaccines, and it is understandable that a dimen-
sion representing being unaware or unknowledg-
able of vaccines would not arise from this scale
development process. At the same time, several
authors have stressed that being unknowledgable
of HPV vaccines is a primary aspect of “the spe-
cific situation of having concerns about vaccines,
regardless of actual vaccine receipt” (Dudley
et al., 2020, p. 711), which was the working def-
inition of vaccine hesitancy applied by Howard
(2021) when creating the MVHS. For this reason,

Table 1. Dimensions of the Multidimensional Vaccine Hesitancy Scale Adapted for Human Papillomavirus
Vaccines (MVHS-HPV).

Dimension
Definition

Each statement begins with, “The belief that. . .”

Health risks HPV vaccines are dangerous to personal well-being.
Costs HPV vaccines are expensive.
Physical pain HPV vaccines are physically painful to receive.
Inconvenience HPV vaccines are troublesome to receive.
Personal reactions The respondent is allergic to HPV vaccines.
Accessibility HPV vaccines are unavailable in the respondent’s location.
Healthy HPV vaccines are unneeded because of the respondent’s fine health.
Forget HPV vaccines are easy to forget about.
Unaware The respondent is unknowledgable about HPV vaccines.

Note. The original MVHS was created to measure general vaccine perceptions, and these definitions reflect the modified MVHS-
HPV. Unaware was not an original dimension of the MVHS, but it was added for the modified MVHS-HPV.
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the current article adapts the MHVS to measure
HPV vaccine hesitancy and incorporates add-
itional items to assess the dimension of Unaware
– the state of being generally unknowledgable
about a vaccine. We label this adapted and
expanded version the MVHS-HPV.

By satisfying these aims, the current article
provides many implications for research and
practice. First, we replicate the relation of certain
personal characteristics and HPV vaccine receipt,
satisfying the call of authors for increased replica-
tions in the social sciences and beyond (Amrhein
et al., 2019; Shrout & Rodgers, 2018). Second, we
also extend prior results by investigating the out-
come of willingness and word-of-mouth.
Growing attention has been especially paid to
vaccine word-of-mouth, given the powerful effect
that conspiracy theories shared on social media
had on COVID-19 vaccine perceptions and
behaviors (Howard & Davis, 2022). Third, many
of the studied personal characteristics have been
solely investigated in relatively focused investiga-
tions, which do not include dissimilar predictors
together. By studying these antecedents together,
we can provide a more robust assessment of
whether they meaningfully account for variance
in our studied outcomes. Fourth, Howard’s
(2021) conceptualization of vaccine hesitancy was
only recently created, and the current article can
provide further support for the validity and use-
fulness of this conceptualization. Fifth, the
MVHS has yet to be adapted to study HPV vac-
cination, and the current article can support the
continued use of the measure in this manner.
Sixth, supporting the validity of Unaware as a
dimension of vaccine hesitancy may uncover new
routes to improve receipt of many types of vac-
cines. Seventh, we test a broad model of vaccine
hesitancy, and this model be leveraged to develop
further studies on how personal characteristics
influence vaccination outcomes.

Method

Participants

Participants (Agemean ¼ 37.64; AgeSD ¼ 14.91;
57% female; 72% white; 100% located in U.S.)
were recruited from Prolific in return for

monetary compensation. Prolific is a data collec-
tion service that is supported to provide high-
quality samples (Palan & Schitter, 2018; Stanton
et al., 2022). We removed four participants who
failed more than one of four attention checks.
The final sample size was 404 participants.

Procedure

To participate in the current study, participants
must have indicated on their Prolific account that
they were 18 years of age or older, fluent in the
English language, and located in the U.S.
Participants enrolled via the Prolific platform and
immediately completed the survey that included
all measures. Afterwards, they were disclosed the
purpose of the study, thanked for their time, and
provided the contact information of the authors
for any follow-up questions.

Measures

Response formats and items for all measures are
provided in Supplementary Appendix A.

Sociodemographic characteristics
We measured five sociodemographic characteris-
tics. These were: age, gender, race,
Hispanic/Latino, and education. Descriptions of
item response formats and dummy code schemes
for analyses (if necessary) are included in
Supplementary Appendix A.

Healthcare-related determinants
We measured two healthcare-related determi-
nants: health insurance status and provider con-
versation. Both were measured with a single item.

Political orientation
As done in prior research (Brandt, 2017;
Howard, 2022a, 2022c; Tankard & Paluck, 2017),
we measured political orientation with a single
item.

Vaccine hesitancy
We applied a modified version of Howard’s
(2021) MVHS. This scale includes 32 items and 8
dimensions. The MVHS was created to measure
general vaccine perceptions, but we modified the
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items to specifically refer to HPV vaccine hesi-
tancy. Original example items are, “Vaccines can
cause long-term health issues” (Health Risks) and
“I do not need vaccines because I rarely get sick”
(Healthy). Modified example items are, “HPV
vaccines can cause long-term health issues” and
“I do not need an HPV vaccine because I rarely
get sick.”

We created four additional items to gauge the
dimension of Unaware. Using our collected sam-
ple, we performed a confirmatory factor analysis
to assess the psychometric properties of the
modified scale with the added items. We followed
the same procedure as Howard (2021). Each
set of four items loaded onto their respective
first-order latent factors, and the first-order latent
factors loaded onto a single second-order latent
factor1. The error terms of three pairs of closely
synonymous items were covaried (Howard,
2022d). Model fit (CFI ¼ 0.94, IFI ¼ 0.94,
RMSEA ¼ 0.06, SRMR ¼ 0.08, v2/df¼ 2.29) met
or closely approached both standard cutoffs in
the literature and the model fit reported by
Howard (2021). Each item strongly loaded onto
its respective latent factor (>0.60) (Table 2), and
the Cronbach’s alpha of each dimension was 0.88
or greater. The factor structure of the modified
version of the MVHS was confirmed. This meas-
ure is provided in Supplementary Appendix A,
and we henceforth refer to it as the MVHS-HPV.

HPV willingness
We adapted the vaccine willingness items of
Howard (2021, 2022a, 2022b; Howard and Davis,
2022) to gauge three types of HPV willingness:
self-willingness, female child willingness, and
male child willingness. Although female child
willingness and male child willingness produced a
very strong correlation, we studied them as inde-
pendent outcomes due to prior interest in differ-
entiating willingness toward female and male
children receiving the HPV vaccine series. Each
of these scales produced a Cronbach’s alpha of
0.77 or greater.

HPV vaccine receipt
Three types of HPV receipt were measured: self-
receipt, female child receipt, and male child
receipt. Each was measured by a single item.

HPV vaccine word-of-mouth. We adapted the six
vaccine word-of-mouth items of Howard (2022a,
2022b; Howard and Davis, 2022), which measures
negative word-of-mouth and positive word-of-
mouth. These two dimensions produced
Cronbach’s alphas of 0.90 or greater.

Analyses

We conducted our primary analyses using partial
least squares structural equation modeling (PLS-
SEM). We chose this approach for several rea-
sons. First, PLS-SEM can simultaneously assess
all relations of interest, which analyzes the effect
of any predictor beyond other specified predic-
tors. It also analyzes the mediating effect of any
variable beyond other mediators, better account-
ing for the variance in the entire model. Second,
we expected the personal characteristics’ effects
to be mediated by the vaccine hesitancy

Table 2. Confirmatory Factor Analysis Results.
1 2 3 4 5 6 7 8 9

1.) HR 1 0.73
2.) HR 2 0.86
3.) HR 3 0.94
4.) HR 4 0.95
5.) C 1 0.93
6.) C 2 0.69
7.) C 3 0.95
8.) C 4 0.65
9.) PP 1 0.93
10.) PP 2 0.97
11.) PP 3 0.62
12.) PP 4 0.88
13.) I 1 0.78
14.) I 2 0.97
15.) I 3 0.95
16.) I 4 0.82
17.) PR 1 0.89
18.) PR 2 0.84
19.) PR 3 0.94
20.) PR 4 0.78
21.) A 1 0.80
22.) A 2 0.91
23.) A 3 0.91
24.) A 4 0.77
25.) H 1 0.90
26.) H 2 0.93
27.) H 3 0.75
28.) H 4 0.82
29.) F 1 0.92
30.) F 2 0.98
31.) F 3 0.74
32.) F 4 0.61
33.) U 1 0.65
34.) U 2 0.67
35.) U 3 0.90
36.) U 4 0.87
SOFL 0.60 0.55 0.37 0.70 0.64 0.67 0.76 0.53 0.72

Note: Listed values are factor loadings. HR: health risks; C: cost; PP: phys-
ical pain; I: inconvenience; PR: personal reactions; A: accessibility;
H: healthy; F: forget; U: unaware; SOFL: second-order factor loading.
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dimensions, resulting in many indirect effects.
Other analyses struggle with modeling these rela-
tions, whereas PLS-SEM can effectively model
our relations as intended (Sarstedt et al., 2020;
Sarstedt et al., 2014). Third, some of our variables
were on an ordinal scale. PLS-SEM can provide
accurate results with ordinal variables, whereas
many other analyses cannot (Hair et al., 2021;
Hair et al., 2017). Fourth, PLS-SEM provides
accurate results when analyzing direct, indirect,
and total effects using bias-corrected boot-
strapped estimates, which were essential to testing
our model (Sarstedt et al., 2020; Sarstedt et al.,
2014). Fifth, our sample size provided sufficient
statistical power to analyze our effects via PLS-
SEM (Hair et al., 2017; Hair et al., 2019).

To create our PLS-SEM model, we modeled
each personal characteristic to predict each vac-
cine hesitancy dimension and outcome. We then
modeled each vaccine hesitancy dimension to
predict each outcome. No variables were modeled
to predict other variables of the same category
(i.e., personal characteristic, vaccine hesitancy, or
outcome). Via this approach, we could estimate
the direct effect of each personal characteristic on
each vaccine hesitancy dimension and each out-
come, the indirect effect of each personal

characteristic through each vaccine hesitancy
dimension on each outcome, and the total effect
of each personal characteristic on each outcome.
These total effects represent the personal charac-
teristic’s direct effect and all indirect effects
together on the specified outcome. Each personal
characteristic’s direct, indirect, or total effect is
estimated while controlling for the other personal
characteristics, and the relations of each vaccine
hesitancy dimension with each outcome is esti-
mated while controlling for the personal charac-
teristics and other vaccine hesitancy dimensions.
By utilizing this analytical approach, the current
article provides a robust analysis of our research
questions.

Results

Supplemental Material A provides our dataset.
Table 3 provides total effect statistics, whereas
Figures 1 and 2 are a visual representation of our
direct and indirect effects. Direct and indirect
effect statistics could not be provided in the pri-
mary text or tables due to space concerns, but
they are instead provided in Supplemental
Materials B, C, and D. We discuss our results in
four sections: (1) the effects of our predictors on

Table 3. Total Effects of Personal Characteristics and Vaccine Hesitancy Dimensions on Outcomes.
Willingness
outcomes

Receipt
outcomes

Word-of-mouth
outcomes

Self-willing
Female child

willing
Male child
willing Self-receipt

Female child
receipt

Male child
receipt

Negative word
of mouth

Positive word
of mouth

1.) Age �0.15�� �0.11� �0.13�� �0.41�� 0.27�� 0.15 0.07 �0.06
2.) Gender �0.10� �0.11� �0.09 �0.03 �0.09 0.01 0.02 0.01
3a.) Race W-B �0.11� �0.20�� �0.16�� 0.03 0.02 0.04 0.09 0.04
3b.) Race W-O �0.01 �0.07 �0.04 0.07 0.08 0.05 0.12� 0.06
4.) Hispanic/Latino �0.03 �0.02 �0.03 0.01 �0.01 �0.02 �0.01 �0.03
5a.) Edu. HS-SC 0.02 �0.04 �0.02 �0.05 0.09 0.04 0.11 �0.04
5b.) Edu. HS-Ass. �0.02 �0.10 �0.08 �0.01 0.08 0.01 0.19�� 0.00
5c.) Edu. HS-Coll. 0.07 0.05 0.04 0.01 0.01 0.22 0.12 �0.01
5d.) Edu. HS-Grad. 0.09 0.06 0.06 0.02 0.09 �0.01 0.04 0.06
5e.) Edu. HS-Doc. 0.15�� 0.10� 0.10� 0.08 0.08 0.23 0.03 0.06
6.) Health Insur. 0.06 0.09 0.08 0.05 �0.01 �0.12 �0.11 0.01
7.) Provider Talk 0.18�� 0.14�� 0.14�� 0.49�� 0.65�� 0.59�� �0.01 0.20��
8.) Political Ori. 0.29�� 0.34�� 0.37�� 0.06 0.42�� 0.00 �0.19�� 0.07
9.) Health Risks �0.33�� �0.46�� �0.46�� 0.02 �0.41�� �0.39�� 0.30�� �0.19��
10.) Costs 0.09 0.09 0.11� 0.07 0.11 �0.06 �0.12� 0.04
11.) Physical Pain �0.00 0.04 0.04 0.05 �0.19� 0.01 0.03 �0.02
12.) Inconvenience �0.11 �0.06 �0.07 �0.08 0.40�� 0.11 �0.01 �0.05
13.) Personal React. 0.07 �0.01 0.03 �0.11 �0.14 0.04 0.26�� 0.21��
14.) Accessibility 0.08 �0.01 �0.02 0.17�� �0.05 0.07 0.23�� 0.28��
15.) Healthy �0.30�� �0.29�� �0.27�� �0.06 �0.19 �0.13 0.07 �0.19��
16.) Forget �0.07 0.07 0.06 �0.26�� 0.17 0.29� �0.04 �0.07
17.) Unaware �0.09 0.02 �0.00 �0.04 �0.03 �0.09 �0.20�� �0.23��
Note. W: White; B: Black; O: other; Edu.: education; HS: high school; SC: some college; Ass.: associates degree; Coll.: college degree; Grad.: Graduate
degree; Doc.: Doctorate degree; Insur.: insurance; Ori.: orientation; React.: reactions. All values represent total effects from PLS-SEM analysis described in
the primary text. �p<.05; ��p<.01.
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vaccine hesitancy, followed by the effects of our
predictors and mediators on (2) willingness, (3)
receipt, and (4) word of mouth.

We first provide an overview of our sample’s
demographic characteristics. Our sample’s aver-
age age was 37.64 (SD¼ 14.91). Fifty-seven per-
cent of our sample identified as female, 42
percent identified as male, and 1 percent identi-
fied as another gender identity. Seventy-two per-
cent of our sample identified as white, 9 percent
identified as Black, and 19 percent identified as
another racial identity. Ninety-one percent did
not identify as Hispanic/Latinx, whereas 9 per-
cent did identify as Hispanic/Latinx. All

participants were currently located in the U.S.
The highest level of education was as follows: 1
percent completed some high school, 13 percent
obtained a high school degree, 25 percent
completed some college, 12 percent completed a
two-year college degree, 35 percent completed
a four-year college degree, 11 percent completed
a graduate degree, and 5 percent completed a
doctorate degree. Forty-five percent of our sam-
ple were employed full-time, 25 percent were
employed part-time, and 30 percent were not
currently employed. Eighty-five percent of our
sample had insurance, whereas 15 percent did
not have health insurance. While these
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Figure 1. Visual representation of direct and indirect effects. Note. DE: direct effect; HR: health risks; C: costs; PP: physical pain; I:
inconvenience; PR: personal reactions; A: accessibility; H: healthy; F: forget; U: unaware; Gen.: gender; H/L: Hispanic/Latino, Edu.:
education; Ins.: insurance; Doc.: provider conversation; Pol.: political orientation. Constructs listed at the top of each square indi-
cated by the thickened lines represent the outcomes associated with the specified direct and indirect effects. Asterisks in the DE
columns (first) and rows (first) indicate that the specified personal characteristic or vaccine hesitancy dimension has a significant
direct effect on the specified outcome. For instance, the asterisks in the first column of the first square indicate that age has a sig-
nificant direct effect on self-willingness. The final square indicated by the thickened lines (bottom right) solely represents direct
effects, as it represents the direct effects of personal characteristic on the vaccine hesitancy dimensions. For instance, the first
asterisk in the first row of this square indicates that age has a significant direct effect on physical pain. Asterisks in all other col-
umns indicate that the specified personal characteristic has a significant indirect effect on the specified outcome via the specified
vaccine hesitancy dimension. For instance, the first asterisk of the sixth row of the first square indicates that age has a significant
indirect effect on self-willingness via health risks. �p<.05; ��p<.01
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demographic characteristics generally align with
our intended population, U.S. citizens
(Census.gov, 2022), our sample is over-represen-
tative of those with more formal education and
those who do not identify as Hispanic/Latinx.

HPV vaccine hesitancy

The studied personal characteristics produced
many significant direct effects with the vaccine
hesitancy dimensions. Provider conversation sig-
nificantly related to eight, education related to
six, age related to five, political orientation
related to three, insurance related to two, gender
related to one, and race related to one vaccine
hesitancy dimension (all p < .05). There was less
variation when analyzing which vaccine hesitancy
dimensions were most often related to the per-
sonal characteristics: two dimensions related to
four, four dimensions related to three, and three
dimensions related to two (all p < .05).

Provider conversation produced particularly
strong direct effects with Cost (b ¼ �0.34,
t¼ 7.25, p<.01), Inconvenience (b ¼ �0.26,
t¼ 5.24, p < .01), Personal Reactions (b ¼
�0.13, t¼ 2.67, p <.01), Accessibility (b ¼
�0.35, t¼ 8.16, p < .01), Healthy (b ¼ �0.28,

t¼ 5.56, p < .01), Forget (b ¼ �0.36, t¼ 7.19, p
< .01), and Unaware (b ¼ �0.49, t¼ 12.33, p <

.01). Age strongly related to Inconvenience (b ¼
�0.17, t¼ 3.56, p < .01), Personal Reactions
(b¼ 0.17, t¼ 3.45, p < .01), Forget (b ¼ �0.16,
t¼ 2.94, p < .01), and Unaware (b ¼ �0.21,
t¼ 4.38, p < .01). Education strongly related to
Personal Reactions (high school-graduate degree,
b ¼ �0.22, t¼ 3.73, p < .01), and Unaware (high
school-college degree, b ¼ �0.18, t¼ 2.62, p <

.01; high school-doctorate, b ¼ �0.12, t¼ 3.19, p
< .01). Political orientation produced strong
effects with Health Risks (b ¼ �0.40, t¼ 8.47, p
< .01) and Healthy (b ¼ �0.32, t¼ 6.71, p <

.01). Race was a strong predictor of Health Risks
(white-Black, b¼ 0.15, t¼ 3.30, p < .01), and
health insurance was a strong predictor of Cost
(b ¼ �0.19, t¼ 3.65, p < .01). Together, age,
education, provider conversation, and political
orientation were consistently strong predictors of
vaccine hesitancy dimensions.

HPV vaccine willingness

We first report total effects (Table 3). Age, race
(white-Black), education (high school-doctorate
degree), provider conversation, and political

Age 

Health Risks 

Self Willing 

Gender 

Hispanic/Latino 

Doctor Conversation 

Cost 

Physical Pain 

Inconvenience 

Personal Reactions 

Accessibility 

Healthy 

Forget 

Unaware 

Female Child Willing 

Male Child Willing 

Self Received 

Female Child Received 

Male Child Received 

Negative Word of Mouth 

Positive Word of Mouth 

Race 

Education 

Political Orientation 

Health Insurance 

Figure 2. Visual representation of study results. Note: Solid lines represent relations involved in significant indirect effects. Dashed
lines represent relations involved in significant direct effects alone.
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orientation significantly related to self, female
child, and male child willingness. Gender related
to self and female child willingness. The largest
effects of the personal characteristics were those
of political orientation on self, female child, and
male child willingness. Health Risks and Healthy
related to self, female child, and male child will-
ingness. Costs related to male child willingness.
The strongest effects of the vaccine hesitancy
dimensions were those of Health Risks on self,
female child, and male child willingness; however,
the effects of Healthy were also sizable on self,
female child, and male child willingness.

We now report the specific indirect effects.
Provider conversation and political orientation
had significant indirect effects on all three will-
ingness outcomes through both Health Risks and
Healthy (effect¼ 0.04� 0.18; all p < .05). Race
and education had a significant indirect effect on
all three outcomes through Health Risks alone
(effect¼�0.07� 0.05; all p < .05). Insurance sta-
tus and provider conversation also had a signifi-
cant indirect on male child willingness through
Costs (effect¼�0.04 to �0.02; both p < .05).

HPV vaccine receipt

Regarding total effects (Table 3), provider conver-
sation significantly related to self, female child,
and male child receipt. Age significantly related
to self and female child receipt, whereas political
orientation related to female child receipt. Forget
significantly related to self and male child receipt.
Accessibility significantly related to self–receipt
alone. Health Risks significantly related to female
and male child receipt. Physical pain and incon-
venience significantly related to female child
receipt alone. Provider conversation had the larg-
est relations with all receipt outcomes – self,
female child, and male child receipt

Regarding specific indirect effects, provider con-
versation had a significant indirect effect on self-
receipt through Accessibility and Forget as well as
a significant indirect effect on female child receipt
through Inconvenience (effect¼�0.10� 0.10, all
p < .05). Age had significant indirect effects on
self-receipt through Forget and female child
receipt through Inconvenience (effect¼�0.07
� 0.04, both p < .05). Race and political

orientation both had significant indirect effects on
female and male child receipt through Health
Risks (effect¼�0.06� 0.16, all p < .05).

HPV vaccine word-of-mouth

Of the total effects (Table 3), Health Risks,
Personal Reactions, Accessibility, and Unaware
significantly related to both negative and positive
word-of-mouth. Race (white-other), education
(high school-associate degree), political orienta-
tion, and Costs related to negative word-of-
mouth alone. Provider conversation and Healthy
related to positive word-of-mouth alone. Health
Risks and Personal Reactions produced similar
strong effects on negative word-of-mouth, and
Accessibility produced the strongest effect on
positive word-of-mouth.

Of the specific indirect effects, race, provider
conversation, and political orientation produced
significant indirect effects on negative and posi-
tive word-of-mouth through Health Risks
(effect¼�0.12 to 0.07, all p < .05). Education
and provider conversation produced significant
indirect effects on both negative and positive
word-of-mouth through Personal Reactions,
Accessibility, and Unaware (effect¼�0.10 to
0.11, all p < .05). Provider conversation pro-
duced an additional indirect effect on negative
word-of-mouth through Costs (effect¼ 0.04, p ¼
.02) and an additional indirect effect on positive
word-of-mouth through Healthy (effect¼ 0.05,
p < .01). Political orientation produced another
indirect effect on positive word-of-mouth
through Healthy (effect¼ 0.06, p < .01). Age pro-
duced significant indirect effects on both negative
and positive word-of-mouth through Personal
Reactions and Unaware (effect¼ 0.04 to 0.05, all
p < .05). Insurance status produced a significant
indirect effect on both negative and positive word
of mouth through Accessibility (both
effect¼�0.03, both p < .05), and it produced an
additional indirect effect on negative word-of-
mouth through Costs (effect¼ 0.02, p ¼ .04).

Discussion

The primary aims of the current article were to
test the relations of several personal
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characteristics with our outcomes of interest and
assess the mediating role of vaccine hesitancy.
Our results showed that age, education, provider
conversation, and political orientation were con-
sistently strong predictors of vaccine hesitancy
dimensions. For the outcome of HPV vaccine
willingness, Health Risks and Healthy were the
strongest predictors, causing them to facilitate
multiple indirect effects for this outcome.
Provider conversation, political orientation, edu-
cation, and race each had significant indirect
effects on multiple willingness outcomes through
Health Risks and/or Healthy. For HPV vaccine
receipt, provider conversation was the strongest
predictor, and it produced multiple indirect
effects through the vaccine hesitancy dimensions.
Age produced significant direct effects on mul-
tiple receipt outcomes, whereas race and political
orientation produced significant indirect effects
on receipt outcomes through Health Risks. For
HPV vaccine word-of-mouth, Health Risks,
Personal Reactions, and Accessibility were the
strongest predictors. Race, provider conversation,
and political orientation produced significant
indirect effects through Health Risks, whereas
several personal characteristics also produced sig-
nificant indirect effects through Personal
Reactions, Costs, Accessibility, Healthy, and/or
Unaware. These results provide several implica-
tions for research and practice.

Implications and directions for future research

Our findings both replicate and extend prior
results on the determinants of HPV vaccination
outcomes, in part due to assessing three types of
HPV vaccine outcomes. Prior studies have often
focused on HPV vaccine receipt (Ag�enor et al.,
2020; Corriero et al., 2018). By also assessing
willingness, our results can determine which
determinants may influence perceptions but do
not translate to behavioral outcomes (e.g.,
receipt). Likewise, by assessing word-of-mouth,
we can not only determine which antecedents
influence self-focused behaviors (e.g., receipt), but
we can also identify which antecedents influence
other-focused behaviors.

Research has shown that minority group mem-
bers are equally likely (or slightly more likely) to

initiate HPV vaccination (i.e., receive first dose)
but less likely to receive the full vaccine series
compared to white people; however, disparities in
full vaccination receipt have been narrowing in
recent years (Spencer et al., 2019). Our results
supported that race relates to willingness but not
receipt or word-of-mouth, indicating that differ-
ences in perceptions of the HPV vaccine may no
longer translate to receipt differences. We simi-
larly showed that education relates to willingness
but not receipt or word-of-mouth, with partici-
pants with more formal education reporting a
greater willingness to receive the HPV vaccine.
Research has supported that specific knowledge
of HPV vaccines increases uptake (Caskey et al.,
2009; Kellogg et al., 2019), but general education
may not result in greater receipt. Researchers and
practitioners should monitor these effects, how-
ever. The effects of race and education on will-
ingness were mediated by Health Risks. Those
who identify as Black and people with less formal
education are more likely to believe that HPV
vaccines pose health concerns, which is a primary
belief associated with vaccine misinformation
(Howard & Davis, 2022; Kim et al., 2021; Zhang
et al., 2021). These beliefs may grow with contin-
ued exposure to misinformation provided via
social media and other channels, which may
eventually cause race and education to produce
significant relations with receipt and word-of-
mouth.

On the other hand, we supported that age sig-
nificantly relates to willingness and receipt, with
older individuals being less willing and less likely
to receive an HPV vaccine series. These relations
of age appear not to be due to older individuals
having particularly negative perceptions of HPV
vaccines, which is supported by none of the vac-
cine hesitancy dimensions consistently mediating
the relations of age. Instead, recommendations to
receive the HPV vaccine have become widespread
only within the prior two decades, and older
individuals may have not received this messaging
when they were within the appropriate age range
to receive the HPV vaccine series (NCI, 2022).
Researchers and practitioners should therefore
ensure that younger people are exposed to HPV
vaccine recommendations, enabling them to
receive the vaccine series during recommended
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timeframes. Within our sample, only 42 percent
of participants indicated that a doctor had dis-
cussed HPV vaccines with them or an immediate
family member. While many public health organ-
izations recommend discussing HPV vaccines as
part of patients’ normal healthcare, these practi-
ces should be monitored to ensure adherence
considering recent concerns regarding the vaccine
hesitancy of healthcare practitioners themselves
(Kwok et al., 2021; Wilson et al., 2020). Likewise,
public health organizations should consider wide-
spread messaging (e.g., billboards, commercials,
and online advertisements) regarding the safety
and health benefits of receiving the HPV vaccine
series to ensure that younger people are not
swayed by misinformation (Loomba et al., 2021;
Muric et al., 2021).

Health insurance status did not consistently
relate to any outcome, which conflicts with some
prior literature (De & Budhwani, 2017; Kessels
et al., 2012). The lack of relation in the current
article may be due to the inclusion of provider
conversation in our analyses. While this variance
may have been attributed to health insurance in
prior research, our results demonstrate that
provider conversation is the dominant health-
care-related determinant of HPV vaccination out-
comes. This finding emphasizes the importance
of studying multiple antecedents together, as sev-
eral commonly assumed antecedents may not
predict HPV vaccine outcomes in practice.
Future researchers should therefore continue the
investigation of similar and dissimilar determi-
nants together to better understand the shared
explanatory variance in predictors.

Further, provider conversation was the stron-
gest personal predictor of our outcomes
altogether. Provider conversation related to most
vaccine hesitancy dimensions; its relations with
willingness and word-of-mouth were consistently
mediated by Health Risks and Healthy; and its
relations with word-of-mouth were further medi-
ated by Personal Reactions, Accessibility, and
Unaware. Multiple vaccine hesitancy dimensions
mediated the relation of provider conversation
with receipt outcomes. These results indicate that
promoting conversations with a provider may be
among the most effective routs to encourage
HPV vaccination, as these conversations can

abate worries and address mistruths about HPV
vaccines. Future research should further investi-
gate the nuances of the provider conversation
and HPV vaccine outcome relation. For instance,
it is presently unclear whether multiple conversa-
tions are needed to improve HPV vaccine out-
comes or whether a single conversation is
sufficient. Likewise, it is unclear whether a con-
versation with any healthcare professional
improves HPV vaccine outcomes or whether con-
versations are required with a specific healthcare
professional. Thus, future research on provider
conversation should consider more behavior or
event-contingent (Banks et al., 2021; Morgeson
et al., 2015) perspectives in understanding vaccin-
ation outcomes.

Our results supported that those who identi-
fied as more conservative were less willing to be
vaccinated, less likely to be vaccinated, and more
likely to share negative word-of-mouth. These
effects were consistently mediated by Health
Risks and/or Healthy. While several prior studies
have linked political orientation to general and
COVID-19 vaccination receipt (El-Mohandes
et al., 2021; Gatwood et al., 2021; Tsai et al.,
2022), the current article is among the few to
both link political orientation to HPV vaccine
receipt and identify specific vaccine hesitancy
dimensions as mediators, and it is the first to
utilize Howard’s (2021) multidimensional concep-
tualization of vaccine hesitancy to do so. Health
Risks and Healthy are two vaccine hesitancy
dimensions that are particularly associated with
vaccine misinformation, which is more often
spread amongst people who identify as conserva-
tive (Motta, 2021; Muric et al., 2021). As these
two dimensions were particularly powerful deter-
minants of our outcomes, they appear to be par-
ticularly insidious workings of vaccine
misinformation. Future research should continue
investigating interventions to counteract vaccine
information, which may need to be catered to
those who identify as more conservative. If these
interventions were also catered to HPV vaccin-
ation information, it could be a fruitful route to
improve uptake.

Certain aspects of the vaccine hesitancy dimen-
sions should also be recognized. Health Risks and
Healthy were among the strongest determinants
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of our outcomes, corroborating prior research
and further stressing their importance to vaccin-
ation behaviors (Howard, 2022d, 2022b; Howard
& Davis, 2022). While Inconvenience, Personal
Reactions, and Accessibility related to many out-
comes, their effects were often in the opposite
direction as expected. For example, Accessibility
positively related to self-receipt, and
Inconvenience positively related to female child
receipt. This stresses the importance of studying
vaccine hesitancy in a multidimensional manner.
Not all dimensions produce strong detrimental
outcomes, and some dimensions may not pro-
duce many detrimental outcomes at all. Similarly,
while Unaware was supported as a dimension of
the MVHS-HPV, it only related to word-of-
mouth outcomes. Those who were unaware of
the HPV vaccine were less likely to share both
negative and positive information regarding the
vaccine. Despite its lack of relation with willing-
ness and receipt, future researchers should con-
tinue incorporating Unaware as a dimension of
the MVHS-HPV, and they should consider
including this dimension when adapting the
MVHS for other relevant vaccines. It is possible,
if not likely, that adults may be generally unaware
of many common vaccines, such as the tetanus,
diphtheria, and acellular pertussis vaccine or
meningococcal conjugate vaccine.

It should also be stressed that the current
article provided significant support for the
MVHS-HPV. We supported its factor structure
via confirmatory factor analysis, and the dimen-
sions produced expected relations with our other
variables of interest. This provides considerable
justification for the continued use of the MVHS-
HPV. Future researchers should also apply the
present model more broadly. Vaccine hesitancy
has long been believed to be an immediate ante-
cedent to vaccination outcomes (Akel et al., 2021;
Luyten et al., 2019; Shapiro et al., 2018), and it is
likely that other antecedents influence HPV vac-
cination outcomes through the studied vaccine
hesitancy dimensions.

Lastly, willingness outcomes were the most
susceptible to antecedent effects, which was fol-
lowed by word-of-mouth outcomes. Receipt out-
comes were relatively resilient to antecedent
effects. The heightened effects on willingness

outcomes are expected; these outcomes largely
represent attitudes, and attitudes are known to be
more direct antecedents of personal characteris-
tics and perceptions than behaviors (Ajzen, 1991,
2020). It is somewhat surprising that word-of-
mouth outcomes were more susceptible to deter-
minants than receipt, and future researchers
should further probe this finding.

Limitations

The current study used a cross-sectional design,
which has well-documented limitations
(Podsakoff et al., 2003). Cross-sectional designs
prevent the assessment of casual effects, but
observed relations are also more likely to be
spurious effects when utilizing cross-sectional
designs. We felt that this design was appropriate
because the current study was an initial investiga-
tion into these relations, and many of the effects
had a strong theoretical rationale for their casual
direction. For instance, vaccine hesitancy cannot
predict age or gender. Nevertheless, future studies
should replicate these effects using more robust
methodological designs. Experimental designs are
most effective for assessing causality and address-
ing concerns with spurious effects, and longitu-
dinal designs are also more effective than
cross-sectional designs at achieving these objec-
tives. Therefore, a clear future direction is the
application of robust methodologies to study
HPV vaccine hesitancy and vaccination
outcomes.

Similarly, we utilized the services of Prolific to
collect our data. This source can provide high-
quality data when taking the precautions of the
current article, but our sample was over-repre-
sentative of those with more formal education
and those who do not identify as
Hispanic/Latinx. Future studies should replicate
the current results using alternative designs and
sampling sources known to obtain a more repre-
sentative sample of the U.S. population, which
could support the robustness of the current find-
ings and interpretations.

Lastly, we utilized Howard’s (2021) conceptual-
ization and operationalization of vaccine hesi-
tancy, which we chose due to its broad content
coverage, theoretical support, and empirical
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support. Nevertheless, many other conceptualiza-
tions and operationalizations exist, and research-
ers should replicate the current results when
using these alternatives.

Conclusion

The current article supported that several per-
sonal characteristics relate to HPV vaccination
outcomes through the mediating effect of vaccine
hesitancy. The most potent personal characteristic
was provider conversation; the most consistent
mediator was Health Risks and Healthy; and the
most susceptible outcome was HPV vaccination
willingness. From these results, we highlighted
several directions for future research, and our
study provided an adapted scale that can enable
easier and more accurate future studies on the
role of HPV vaccine hesitancy.

Note

1. It could be argued that the MVHS (and any
modifications) should instead be modeled as nine
independent latent factors. When modeled as nine
covaried latent factors, the model fit slightly improves
(CFI ¼ .96, IFI ¼ .96, RMSEA ¼ .05, SRMR ¼ .06,
v2/df ¼ 2.06) to meet standard cutoffs. Therefore, both
approaches to modeling the modified MVHS produce
appropriate model fit, providing support for the
continued use of the measure.
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