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ABSTRACT

Human Papillomavirus (HPV) vaccination is recommended for adults aged 27-45 as a shared clinical
decision with their healthcare provider. With the rise of social media as a vaccine information source, this
study examined the extent of exposure to HPV vaccine content by social media platform and evaluated
associations between HPV vaccine content on social media and HPV vaccine intent among both
27-45 year olds and their eligible children. U.S. participants (51% women, 9% Black, 8% Hispanic/
Latinx), aged 27-45, were cross-sectionally surveyed online from April to May 2020 (n = 691). Outcomes
included HPV vaccination intention (intend/do not intend) for themselves and, among participants with
unvaccinated children aged 9-17 (n = 223), their eligible children. Adjusted odds ratios for HPV vaccine
content and both outcomes were calculated. Extent of HPV vaccination exposure on social media was not
associated with intention to vaccinate for HPV. Seeing mostly negative/mixed information about the HPV
vaccine on social media was associated with lower odds of vaccination intention for adults (aOR = 0.34,
95% Cl 0.15, 0.79) and adolescents (aOR = 0.34, 95% Cl 0.21, 0.53). Viewing HPV vaccine information from
social media as not credible was associated with lower odds of vaccine intent for adults (aOR = 0.17, 95%
Cl10.07,0.41) and adolescents (aOR = 0.16, 95% Cl 0.10, 0.29). Although extent of HPV vaccine exposure on
social media was not associated with vaccination outcomes, findings support developing quality social
media strategies that increase the dissemination of positive and credible information in favor of HPV
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vaccination.

Introduction

Human papillomavirus (HPV) is the most common sexually trans-
mitted infection in the United States (U.S.).! While low-risk strains
of HPV are responsible for genital warts, high-risk strains of HPV
can cause anogential and oropharyngeal cancers.” Specifically, there
are approximately 34,800 HPV-attributable cancers diagnosed
annually in the U.S.”> To prevent some of these HPV-attributable
cancers, a nonvalent HPV vaccine is recommended by the
Advisory Committee on Immunization Practices (ACIP) for
11-12 year olds as routine vaccination.” According to ACIP, pre-
viously unvaccinated persons can receive the vaccine until age 26
for catch-up vaccination.’” Most recently, due to the emerging
evidence of efficacy in older populations, adults ages 27-45 years
old can receive the HPV vaccine based on a shared clinical decision
with their healthcare provider.*

Both global® and national working groups® have identified
social media as a top priority to disseminate accurate informa-
tion to strengthen parents’ confidence in the vaccine and
combat non-credible misinformation presented across differ-
ent social media platforms.””® Social media use is common
among adults in the U.S., with recent research indicating that
78% of adults age 30—-49 report using at least one social media
platform."® Social media users frequently learn about others’
interests, hobbies, social lives, and importantly, beliefs on
important topics, such as HPV vaccination.''™"?

When looking at specific platforms among U.S. adults, 69%
reported using Facebook, 37% reported using Instagram, and
22% reported using Twitter.'"* Facebook’s features include
posting photos, status updates, and creating events and groups
whereas Instagram is a platform where users share photos with
their followers and Twitter is a ‘microblogging’ system that
allows users to send and receive short, 280-character posts.
Notably, women were more likely to report using Facebook
and Instagram relative to men, whereas men were slightly more
likely to report using Twitter.'* Although adults are less likely
to use Instagram and Twitter than young adults,'* the largest
group of active Facebook users is between ages 25-44." For
parents, mothers were more likely to use Facebook (81%) and
Instagram (30%), compared to fathers - 66% and 19%,
respectively.'® For many users, social media is part of their
daily routine; roughly three-quarters of Facebook users,
around six-in-ten Instagram users, and four-in-ten Twitter
users visited these sites at least once a day.'” While there is
evidence that social media use and race/ethnicity are associated
with awareness of HPV,"” understanding end-user perceptions
of exposure, credibility, and content polarity remains to be
directly tested. Thus, social media may be a particularly impor-
tant and unique communication channel through which users
can share and receive stories about HPV vaccines for them-
selves and their children.'®
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Although we are beginning to understand the role social
media may play on HPV vaccination attitudes and behaviors,
there may also be differential associations with different social
media platforms and HPV-related information exposure, cred-
ibility, and polarity of content (e.g., having been exposed to
mostly positive or negative HPV vaccine information on social
media), given the specific features of different social media plat-
forms. A comparison of social media platforms found Twitter
users to be more likely to connect with individuals with whom
they have shared interests but not necessarily off-line relation-
ships as compared to other sites including Facebook and
Instagram.'” Since anywhere from one-quarter to one-half of
Twitter posts are negative against the HPV vaccine,” it is pos-
sible that most of these negative Tweets are coming from
unknown individuals. In contrast, on Facebook, where nearly
half of HPV vaccination posts are considered negative,21 anti-
vaccine content may be more likely to be posted by peers since
individuals are the most likely to interact with friends or known
others. When examining different reasons for using individual
platforms, people report being the most likely to use Facebook to
share content with known others whereas they are most likely to
use Twitter to get news and Instagram to view photos.** As such,
it is possible that exposure to HPV content on Instagram may
not be as prevalent as it is on other platforms and that exposure
to HPV vaccination content also varies across other platforms.

Because health information communicated in interactive
platforms like social media is of questionable accuracy, as it is
often exchanged without the participation of health profes-
sionals or health organizations,”** understanding the type
and credibility of HPV vaccination content on social media
remains an important avenue of research. Given that 72% of
U.S. adults reported having searched for health information
online® coupled with the potential for exposure to health
information on social media to shape knowledge, attitudes,
and beliefs, it is of utmost importance to examine specific social
media factors that may improve the likelihood of self-
vaccination and parents vaccinating their children against HPV.

To better understand exposure to HPV vaccination content
across different social media platforms and potential associa-
tions between perceived polarity and credibility of HPV vac-
cine information on social media and vaccination likelihood
and behaviors, this current study describes perceived exposure
of HPV vaccine posts on commonly utilized social media, and
examines likelihood to get HPV vaccination for (1) adults aged
27-45 and (2) currently unvaccinated children aged 9-17,
eligible for vaccination. It is hypothesized that, when adjusting
for demographic variables, social media factors such as polarity
of HPV vaccine content and perceived social media informa-
tion credibility will be associated with uptake for both adults
aged 27-45 and their adolescent children.

Methods and materials
Sample

Data from the present study were drawn from a cross-sectional
survey conducted among adults 27-45 years of age who had
not received HPV vaccination previously, using Qualtrics
Online Panel. Qualtrics provides small compensation for

their participation. Participant recruitment was conducted
between April-May 2020, and the study received prior approval
from the local Institutional Review Board. Non-Hispanic Black
and Hispanic/Latinx groups were oversampled due to higher
HPV-related disparities among those populations.”®*”

Black people make up 13.4% of the population but account
for a higher rate of cervical cancer deaths when compared to
White women.”® Hispanic people constitute almost one-fifth
(18.3%) of the U.S. population,”® but reported the highest
incidence (8.9 per 100,000 women) of cervical cancer rates in
2017 in the U.S.*° Furthermore, disparities in HPV vaccination
rates exist among Black and Hispanic adolescents: Black and
Hispanic adolescents were 52% and 25% (respectively) less
likely to complete HPV vaccination three-shot series when
compared to non-Hispanic White adolescents.”® Moreover,
disparities in HPV vaccination rates among Black and
Hispanic populations may also be associated with several
underlying socioeconomic disparities in education, poverty,”’
HPV awareness,17 and access to care>? compared to non-
Hispanic White populations.

To clarify the specific target population regarding ethnicity,
this study survey asked whether people identified as Hispanic
or Latinx. Terminology such as “Hispanic” and “Latinx” are
sometimes used interchangeably, but it is important to
acknowledge each’s distinct definitions.”> The term
“Hispanic” was derived by the U.S. Census Bureau and fre-
quently utilized in scientific research and national survey data:
this population includes people from Spain and Latin America,
excluding countries not colonized by Spain (e.g., Brazil),
regardless of race. “Latinx” (formerly, Latino/Latina) is
a terminology applying to Latin American countries only,
thus not including Spain, regardless of race.”

Measures

There were two outcomes of interest: likelihood of vaccinating
themselves based on recent guideline changes and likelihood of
vaccinating their eligible adolescent child for the subset of
participants with children eligible for HPV vaccination. The
first outcome variable asked, “Based on what you know about
HPV vaccination right now, how likely is it that you will get
vaccinated against HPV in the next six months?” The second
outcome asked, “How likely is it your child will receive the
HPV shot in the next 12 months?” The five response options
for both outcomes ranged from “very likely” to “very unlikely.”
Both the outcomes were dichotomized based on bimodal dis-
tribution of the data, with “very likely” and “likely” categorized
as “likely” and “neither likely nor unlikely,” “unlikely,” and
“very unlikely” categorized as “unlikely.”

To assess exposure to HPV vaccination content on social
media, participants were asked to select which social media
platforms they have used in the last week, and for each selected
social media platform, participants were asked how often they
saw information about HPV vaccines with the response
options ranging from “more than once a day” to “never.”
Frequencies for each social media platform were calculated
using the following categories: “one or more times a day,”
“less than once a day or at least once a week,” “less than once
a week or at least once ever,” and “never.” Cell sizes were



limited when assessing exposure to HPV vaccine content on
social media on the top three social media platforms, so a single
dichotomous variable (exposure to posts on Facebook,
Instagram, and/or Twitter; no exposure on Facebook,
Instagram, and/or Twitter) was utilized as a proxy in the final
model to account for HPV vaccination content exposure on
social media.

To assess polarity of HPV vaccination information on social
media, participants were asked, “The HPV vaccine content that
I see on social media is . .. ” (dichotomized to “mostly positive”
or “mostly negative/mixed” to account for bimodal distribu-
tion). Perceived credibility was assessed using the question,
“Please rate how much you agree with ... HPV vaccine infor-
mation I see on social media is credible,” with responses on
a 5-category Likert scale, dichotomized to “agree” or “dis-
agree”. To assess whether the internet in general was used as
a source of information for HPV vaccination, participants were
asked, “Where would you like to get more information on HPV
vaccination ... internet” (“yes”/’no”). Participants were also
asked about whether they were aware of recent guideline
changes for adults aged 27-45: “There is an HPV vaccine that
is currently approved by the Food and Drug Administration
for men and women ages 27 to 45 years old” (responses
operationalized into “yes” or “no/don’t know”).

The demographic covariates included age in years, sex
assigned at birth (“female,” “male”), race (“White,” “Black,”
“Other, Bi-multiracial”), ethnicity (“Hispanic/Latinx,” “non-
Hispanic/Latinx”), insurance (“public,” “private,” “uninsured/
don’t know”), education (“high school or less,” “some college,”
“college,” “graduate degree”), and marital status (“single,”
“married,” “other”). Due to response distributions and small
cell sizes with outcomes, some demographic variables were
further recategorized dichotomously: race (“White,” “non-
White”), education (“less than a 4-year degree,” “4-year degree
or higher”), and marital status (“married,” “not married”).

Data analysis

All data analysis was conducted using SAS 9.4.>* General descrip-
tive statistics calculated for the entire sample (n = 691) include
frequency and percentages of HPV vaccine exposure across the 10
included social media platforms and “Other” category. Participant
demographics were cross tabulated for the entire sample of adults
and a subsample of participants with children aged 9-17 eligible for
HPV vaccination (n = 230). Based on frequencies of social media
use in the last two weeks, model building was performed, incorpor-
ating the most frequently utilized social media platforms (i.e.,
Facebook, Instagram, and Twitter). Due to issues regarding cell
sizes accounting for both outcomes, the sample was restricted to
reporting either Facebook, Instagram, or Twitter use (n = 636, 92%
of the original adult sample; and n = 223, 97% of the original subset
parent sample, respectively) in adjusted analyses. Furthermore, cell
sizes were limited when assessing HPV vaccine information fre-
quency for ever having seen HPV vaccine information on the top
three social media platforms, so a single dichotomous variable
(exposure on Facebook, Instagram, and Twitter/no exposure on
Facebook, Instagram, and Twitter) was utilized as a proxy in the
final model to account for HPV vaccination exposure on social
media.
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Model selection was conducted using a Purposeful Selection
macro,” which is a more robust form of automated selection.
This macro automates the selection of covariates during each
step by fitting a univariate model with each covariate, selecting
covariates for a multivariate model significant at a chosen alpha
inclusion and retention level, and fitting a reduced model while
assessing confounding set at a specific level by change in para-
meter estimates.” This macro repeats this process until the
final model has significant covariates/confounders and places
these back in the model individually, matching with previous
criteria, and reducing the model again.*® This ultimately leads
to a final “main effects model.”*

After starting with a full model that included demographic
variables frequently utilized in HPV vaccine research and the
different internet and social media variables noted in the mea-
sures section, the best model fit was determined. Initial selec-
tion parameters were set to default inclusion, retention, and
confounding values (0.25, 0.1, and 0.2, respectively). In addi-
tion to literature considerations and purposeful selection cri-
teria, models were further evaluated for fit using c values,
which assess receiver operating curve values and range from
0.5, a random model prediction, to 1, a perfectly discriminating
model.”® Final models were selected based on having a C-value
greater than 0.85, requiring the increase of inclusion criteria for
the purposeful selection macro to change to 0.4 and retention
criteria to adjust to 0.1 for both adult and child models (final
C-values 0.869 and 0.853, respectively). Adjusted odds ratios
and 95% confidence intervals for both outcomes were calcu-
lated based on final models for adult and child HPV vaccine
outcomes, adjusting for covariates identified by the model
selection process.

Results

Approximately 43% (296 of the 691 participants) were likely to
get the HPV vaccine in the next 6 months after learning about
the change in guidelines (Table 1). Of the 230 participants with
children eligible for HPV vaccination that had yet to receive the
HPV vaccine, 126 (55%) were likely to get their child vacci-
nated for HPV in the next year. Furthermore, adults who
reported they were likely to get themselves vaccinated were
more commonly male (61.8%), of Hispanic/Latinx ethnicity
(89.2%), have a graduate degree (38.9%), carry private insur-
ance (64.5%) and be married (72.0%). Parents who reported
they were likely to vaccinate their eligible child were more
commonly male (73.0%), have a graduate degree (56.4%),
carry private insurance (69.1%) and be married (89.7%).
There were significant (p < .05) bivariate associations between
sex, Hispanic/Latinx ethnicity, education level, insurance sta-
tus, and marital status with likelihood to vaccinate themselves
and similar significant associations (minus Hispanic/Latinx
status) with likelihood to vaccinate their child for HPV.
Among participants who used social media within the last
week, Table 2 depicts the frequency of seeing HPV vaccine
posts for each social media platform. The top three social
media platforms that participants reported using were
Facebook (84%), Instagram (68%), and Twitter (49%).
Figure 1 depicts the distribution of participants’ frequency of
exposure to HPV vaccine related posts on the 3 top social
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Table 1. Descriptive frequencies and percentages of participant demographics by both outcomes among a sample of U.S. Adults aged 27-45, 2020.

Likelihood of vaccinating eligible adolescent (n = 230)

Likelihood of vaccinating themselves (N = 691)

Likely, Unlikely, Likely,
n (%) n (%) N (%) Unlikely, N (%)

Age® 37.2 (4.6) 38.1 (4.6) 36.7 (4.8) 36.4 (5.4)
Sex assigned at birth

Male 92 (73.0) 34 (32.7) 183 (61.8) 157 (39.8)

Female 34 (27.0) 70 (67.3) 113 (38.2) 238 (60.3)
Race

White 105 (83.3) 80 (76.9) 229 (77.4) 282 (71.4)

Black 7 (5.6) 10 (9.6) 21 (7.1) 39 (9.9)

Other 7 (5.6) 7 (6.7) 23 (7.8) 45 (11.4)

Mixed race 7 (5.6) 7 (6.7) 23 (7.8) 20 (7.3)
Hispanic/Latinx ethnicity

No 111 (88.1) 96 (92.3) 264 (89.2) 369 (93.4)

Yes 15(11.9) 8(7.7) 32 (10.8) 26 (6.6)
Education level

High school degree or less 9(7.1) 19 (18.3) 39 (13.2) 101 (25.6)

Some college/trade school/2-year degree 1(8.7) 39 (37.5) 53(17.9) 123 (31.1)

4-year degree 35 (27.8) 20(19.2) 89 (30.1) 110 (27.9)

Graduate school 71 (56.4) 26 (25.0) 115 (38.9) 61 (15.4)
Insurance status

Private insurance 87 (69.1) 50 (48.1) 191 (64.5) 190 (48.1)

Public insurance 34 (27.0) 39 (37.5) 81 (27.4) 129 (32.7)

None/don’t know 5(4.0) 15 (14.4) 24 (8.1) 76 (19.2)
Marital Status

Single 1(8.7) 13 (12.5) 68 (23.0) 157 (39.8)

Married 113 (89.7) 71 (68.3) 213 (72.0) 194 (49.1)

Other 2(1.6) 20 (19.2) 15 (5.1) 44 (11.1)

*Values displayed are mean (standard deviation).

Table 2. Descriptive frequencies and percentages of exposure to HPV vaccine information on social media among a sample of U.S. adults aged 27-45, 2020.

One or more times a day,

Less than once a day, at least

Less than once a week, at least

N (%) once a week, N (%) once ever, N (%) Never, N (%) Total (N = 691), N (%)

Facebook 7 (16.8) 81 (14.0) 128 (22.1) 273 (47.2) 579 (83.8)
Instagram 0 (19.1) 67 (14.2) 65 (13.8) 249 (52.9) 471 (68.2)
Twitter 8 (25.9) 69 (20.3) 57 (16.8) 126 (37.1) 340 (49.3)
Snapchat 1(20.5) 0 (16.8) 2(10.7) 155 (52.0) 298 (43.1)
Pinterest 4 (20.0) 33 (12.2) 38 (14.1) 145 (53.7) 270 (39.1)
LinkedIn 60 (26.0) 40 (17.3) 24 (10.4) 107 (46.3) 231 (33.4)
Reddit 7 (21.8) 5(16.2) 37 (17.1) 97 (44.9) 216 (31.3)
Tumblr 4 (35.1) 6 (16.5) 5(15.5) 32 (33.0) 97 (14.0)
Ask.fm 9 (48.2) 25 (30.9) 8 9.9) 9 (11.1) 81 (11.7)
Yik Yak 6 (51.0) 1(21.6) 4(7.8) 0(19.6) 51(7.4)

Other 3(33.0) 20 (20.0) 17 (17.0) 30 (30.0) 100 (14.5)

media platforms (e.g., Facebook, Instagram, Twitter) by each of
the outcomes (i.e., likelihood to get vaccinated for HPV, like-
lihood to vaccinate their eligible child for HPV). For the
unadjusted bivariate chi-square analyses, HPV vaccine expo-
sure on one of the three of the top social media platforms
(Facebook, Instagram, and/or Twitter) was significantly asso-
ciated with both the child and adult outcomes (p < .05).

Vaccination likelihood - adults aged 27-45 years

Table 3 displays adjusted models that assessed associations between
social media perceptions (e.g., credibility, polarity, etc.), informa-
tion seeking, and knowledge about HPV vaccine information and
both HPV vaccine likelihood outcomes. Exposure to HPV vaccine
information on Facebook, Twitter, and/or Instagram was no longer
statistically significant in both adjusted models for adult and ado-
lescent outcomes. Regarding polarity of HPV information, partici-
pants who had seen “mostly negative or mixed” HPV vaccination
information on social media had lower odds (aOR = 0.34, 95%CI

0.15, 0.79) of reporting a likelihood to vaccinate than those who
had seen “mostly positive” HPV vaccine information. Moreover,
those who stated that they did not agree that HPV vaccine infor-
mation on social media was credible had lower odds (aOR = 0.16,
95%CI 0.10, 0.29) of reporting a likelihood to vaccinate than those
who said the information was credible. Additionally, both those
who reporting using the internet as a source of HPV vaccine
information (aOR = 1.76, 95%CI 1.10, 2.84) and those who were
aware of recent HPV guideline changes (aOR = 2.05, 95%CI 1.29,
3.26) had higher odds of having a likelihood of vaccination than
those who reported “no” to these questions. Furthermore,
Hispanic/Latinx ethnicity (aOR = 2.22, 95%CI 1.08, 4.56) and
being married (aOR = 0.60, 95%CI 0.38, 0.94) were both signifi-
cantly associated with a higher likelihood to vaccinate.

Vaccination likelihood - eligible adolescents

Regarding likelihood of vaccinating their eligible adolescents,
participants who had seen “mostly negative or mixed” HPV
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Figure 1. Descriptive frequencies by two HPV vaccine outcomes for the top three
aged 27-45, 2020.

vaccination information on social media had lower odds
(aOR = 0.34, 95%CI 0.15, 0.79) of reporting a likelihood to
vaccinate their child than those who had seen “mostly positive”
HPV vaccine information. Furthermore, those who stated that
they did not agree that HPV vaccine information on social
media was credible had lower odds (aOR = 0.17, 95%CI 0.07,
0.41) of reporting a likelihood to vaccinate their child than
those who said the information was credible. After adjusting
for other factors, female sex assigned at birth was associated
with less likelihood to vaccinate an eligible child (aOR = 0.32,
95%CI 0.13, 0.78).

Discussion

HPV vaccination uptake is critical in reducing HPV-related
cancers and other HPV-related sequelae. The use of social
media, a common channel through which information about
HPV vaccination is disseminated, is highly prevalent among
adults aged 27-45. Given recent changes in HPV vaccination
guidelines for adults in this age range and the role of parental
decision-making for vaccination, understanding factors related
to HPV vaccination uptake is of critical importance. Two key

social media platforms (Facebook, Instagram, Twitter) among a sample of U.S. adults

factors related to both likelihood of respondents to vaccinate
an eligible child and their likelihood to vaccine themselves
were polarity of content and perceived credibility. An aware-
ness of recent HPV guideline changes and use of the internet as
a source of HPV information was associated with parents’
likelihood to vaccinate themselves. Participants of Hispanic/
Latinx ethnicity and married participants were significantly
more likely to vaccinate themselves, whereas female sex
assigned at birth was associated with less likelihood of vacci-
nating their adolescent child.

Findings from this study demonstrate that frequency of
exposure to HPV vaccine posts varied between different social
media platforms. Furthermore, unadjusted associations for
frequency of exposure to HPV vaccine posts were significant
for the top three platforms: Facebook, Instagram, and Twitter.
However, when adjusting for perceived social media informa-
tion credibility and content polarity, as well as key demo-
graphic covariates, ever seeing HPV wvaccination content,
regardless of frequency, on social media was not significantly
associated with vaccination outcomes. This highlights the
importance of credibility and polarity of HPV vaccine content
on social media and indicates that those factors may be more
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Table 3. Adjusted odds ratios and 95% confidence intervals for likelihood to vaccinate themselves and their eligible adolescents for HPV among a sample of U.S. adults

aged 27-45, 2020.

Intent of vaccinating eligible adolescent (n = 223)

Intent of vaccinating themselves (N = 636)

Social Media-Related Covariates
Ever seen HPV Vaccine posts on social media
No
Yes
HPV vaccine information on social media
Mostly positive
Mostly negative or mixed
HPV vaccine information on social media is credible
Agree
Neutral/Disagree
Source of HPV vaccine information: Internet
No
Yes
Aware of recent HPV guideline changes
No
Yes
Demographic Covariates
Age
Sex assigned at birth
Male
Female
Race
White
Nonwhite
Hispanic ethnicity
Non-Hispanic
Hispanic
Completed bachelor’s degree
No
Yes
Insurance status
Private insurance
Public insurance
None/Don't know
Marital status
Married
Not married

Reference
0.56 (0.22, 1.41)

Reference
0.34 (0.15, 0.79)*

Reference
0.17 (0.07, 0.41)*

Reference
0.48 (0.19, 1.22)

0.93 (0.85, 1.02)

Reference
0.32 (0.13, 0.78)*

Reference
1.13 (0.43, 3.00)

Reference
1.82 (0.57, 5.74)

Reference
1.93 (0.68, 5.46)

Reference
0.66 (0.27, 1.65)
0.28 (0.06, 1.37)

Reference
0.49 (0.15, 1.57)

Reference
1.53 (0.88, 2.67)

Reference
0.34 (0.21, 0.53)*

Reference
0.16 (0.10, 0.29)*

Reference
1.76 (1.10, 2.84)*

Reference
2.05 (1.29, 3.26)*

1.00 (0.95, 1.04)

Reference
0.73 (0.46, 1.15)

Reference
0.79 (0.48, 1.30)

Reference
2.22 (1.08, 4.56)*

Reference
1.10 (0.68, 1.79)

Reference
1.35 (0.80, 2.29)
1.05 (0.52, 2.12)

Reference
0.60 (0.38, 0.94)*

* statistical significance (p < .05).

impactful than just sheer exposure to content. The importance
of credibility is not entirely surprising given that a Twitter-
based intervention found increased peer-to-peer dissemination
of factual cervical cancer information posted by reputable and
trusted organizational social media accounts® but noted that
the dose of messages provided in the intervention may not be
realistic or ecologically valid in the social media landscape
where cervical cancer messages are likely to be fewer than
provided in the intervention.

In addition to content polarity and perceived credibility, key
demographic covariates were significant. Given the new ACIP
recommendation that adults ages 27-45 years old can receive
the HPV vaccine based on a shared clinical decision with their
healthcare provider,* there is a need to explore how HPV
vaccine information exposure, including on social media,
may be associated with this new recommendation. In this
study, 27-45 year olds were more likely to receive the HPV
vaccine if they were aware of HPV vaccine guideline change for
this age group. Note that previous research has shown only
two-thirds of U.S. adults in this age group are aware of HPV
vaccination in general,”® yet in this study, only 40% were aware
of the new HPV vaccination guidelines. The current results
should be taken into account in tandem with results from other
work utilizing a large national sample, which indicated that

HPV awareness among adults with children is associated with
reported social media use and Black or Hispanic racial/ethnic
status.'” Findings from the present study support the possibi-
lity that increased awareness through social media via informa-
tion that is perceived as positive and credible may serve as
a facilitator to increasing HPV awareness and promoting HPV
vaccine uptake in adults as well as adolescents. In addition to
overall awareness of the new guideline, social media-specific
factors were related to likelihood to vaccinate, including expo-
sure to more positive information on HPV vaccination; agree-
ing that HPV vaccine information on social media is credible;
and using the Internet as a source of HPV vaccine information.
Thus, persons who may have been exposed to more positive
information on HPV vaccination on social media and have the
health literacy skills to find information online may be a group
more inclined for vaccination.

An understanding of how social media strategies may be
used to sway parents who may be more amenable to changing
their vaccine beliefs is an important next step in targeting
misinformation about the HPV vaccine. Pregnant women
who were assigned to social media interventions including
blogs, forums, chat functions, and direct connection to vacci-
nation experts (i.e., credible sources) were more likely to be up-
to-date on infant immunizations than those who received usual



routine care.’”* Although these studies were not directly
related to HPV vaccination and focused on pregnant women
instead of parents of older children, these findings suggest that
a similar intervention for parents and/or caregivers of vaccina-
tion eligible children as well as those adults eligible for the
vaccination may be similarly effective in increasing HPV vac-
cination uptake.

Despite making important contributions to the literature,
there are several limitations of the current study. First, since
the data collected were self-report and were acquired through
an online survey, there is the potential of sampling bias, which
could result in data not representative of the general population.
In addition, since the study was cross-sectional in nature, tem-
poral sequence and other aspects of causal inference could not
be established. This research cannot determine whether there is
a causal relationship between having access to HPV vaccination
that is perceived to be uncredible and decision-making that
results in lower vaccine uptake. Future studies should seek to
understand this complex relationship with specific research
designs such as experimental or randomized controlled trials
which can elucidate causality. Another limitation is, though
likelihood of vaccinating may be predictive of behavior, it is
not itself behavior. Thus, future research using longitudinal
designs and behavioral outcomes need to be conducted to
determine how the factors included in this study related to
actual vaccination behavior among parents and their children
over time. Although social media has become a near ubiquitous
influence, it is important to note that this study does not
account for the influences of other sources of health informa-
tion outside of social media, such as health care providers,
friends, family, television or newspapers, that may also impact
decisions to vaccinate. A final limitation is that multi-categorical
variables needed to be dichotomized, which could result in
respondents being misclassified into inappropriate categories.

Given the influence of social media on health behaviors of
individuals, it is crucial to understand the exposure to and
perceptions of HPV vaccine-related information on social
media and the likelihood to get vaccinated. Providing more
credible positive information and debunking misinformation
regarding HPV vaccination on social media has potential to
help improve the uptake of this primary prevention method.
Thus, future interventions for promoting HPV vaccination
should utilize social media to improve health literacy of indi-
viduals and help them make more informed decision about
their vaccination choices. To counter lack of knowledge and
negative, inaccurate, or uncredible messages, public health
campaigns should focus on increasing exposure to positive,
accurate, and credible information, especially about safety
and efficacy,”® through social media platforms. Since the cur-
rent recommendations for HPV vaccination in this age group
place the onus on the patient to discuss vaccination with their
provider, having this exposure to positive and credible infor-
mation online may prompt patient-provider conversations
about HPV vaccination.
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