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Although licensed since 2006, US HPV vaccination rates remain suboptimal. Since mothers are decision-makers
for young adults’ vaccination, assessing ongoing knowledge deficits and misunderstanding among parents is
important for determining the content and mode of interventions to reach parents. Guided by the social-

i;r«?nfts . ecological model and health belief model, 30 interviews with vaccine accepting mothers in the U.S. Midwest
isinformation . . .

Confusion were conducted from January through June 2020. Researchers examined ecological determinants of acceptance,
Qualitative perceptions of vaccination barriers, and perceived cues to action for empowering other mothers to vaccinate

their children. Data were analyzed using thematic analysis. Results found vaccine accepting mothers exhibited
ongoing misconceptions and negative attitudes toward HPV vaccine. Physicians, peers and the media were
identified as primary pro-HPV vaccine sources, yet hesitancy and misinformation occurred with each source.
Trust in provider recommendation was the primary source for decision-making, yet trust was still lacking. While
mothers looked to the media for HPV information, the media were identified as the main source of confusion and
distrust. Results show that parents who accept the HPV vaccine can still be hesitant. Thus, mothers who have
vaccinated their children for HPV may still need attitudinal and educational training prior to establishing them as
role models in interventions for empowering other parents to vaccinate their children. Results showing that the
media sow confusion and hesitancy also call for more attention to social media policies to guard against
misinformation about the HPV vaccine.

1. Introduction Human Services. Healthy People, 2020)
Many studies have documented relatively high rates of parental
hesitancy around the HPV vaccine compared to other childhood vac-

cines, contributing to delay or refusal of vaccination (Walker et al.,

Over 30,000 people are affected by HPV-attributable cancers in the
US each year (Johnson et al., 2020). While this is lower than colon

cancer (101,420) and slightly lower than pancreatic cancer rates
(56.770), (American Cancer Society, 2019) it has continuously increased
over the last decades (Johnson et al., 2020). The HPV vaccine, which can
prevent many cases of these increasing cancers, has been routinely
recommended by the Advisory Committee on Immunization Practices
(ACIP) for females and males since 2006 and 2011, respectively (Sen-
komago et al., 2019). The Healthy People 2020 goal for HPV vaccination
is 80% series completion for 13 to 15-year-old males and females (Meites
etal., 2019), yet HPV vaccination rates remain suboptimal. The National
Immunization Survey-Teen (NIS-Teen) findings from 2018 showed that
only 53.7% of females and 48.7% of males aged 13 through 17 years had
completed the HPV vaccine series. (US Department of Health and
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2019; Holman et al., 2014; Facciola et al., 2019). It often may be
assumed that behavior mirrors beliefs; that HPV vaccine delayers or
refusers hold deeply seated negative beliefs, whereas acceptors hold
strong, positive beliefs. However, as Hendrix and colleagues noted, there
is not necessarily a close correspondence between vaccine beliefs and
behaviors (Newman et al., 2018). Parents who vaccinate may do so
because they trust their child’s medical provider or because it is a family
expectation but may still feel hesitant about vaccination (Hendrix et al.,
2016). Ongoing hesitancy and misinformation among HPV vaccine
accepting parents are largely unstudied. Accepting but hesitant parents
may still be vulnerable to misinformation and scare tactics employed by
anti-vaccination groups. Further, as multiple doses are needed for series
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completion for older children, parents may choose not to complete a
vaccination series or may refuse or delay vaccination for a younger
child. Additionally, vaccinating parents who are not confident in their
decision cannot serve as strong advocates for HPV vaccination. In order
to counter the false narratives disseminated by HPV vaccination op-
posers, it is important for those who vaccinate to feel confident in their
decision to serve as resources for accurate, positive narratives about
HPV vaccination and cancer prevention.

The study purpose was to qualitatively explore misinformation and
hesitancy among parents who had vaccinated a child against HPV. As
interventions built upon multilevel approaches are more likely to be
effective and sustained (Hendrix et al., 2016; Leask et al., 2012; Harper
et al., 2018), the study was grounded in the social-ecological model to
assess the possible range of determinants that parents view as necessary
to HPV vaccination decision-making. Social-ecological systems is a
model for describing the multiple factors that impact healthcare utili-
zation and decision (Leask et al., 2012). The model underscores how
characteristics of the environment influence individual health behavior
and outcomes (Harper et al., 2018). It incorporates multiple de-
terminants into different levels of influence on behavior (intrapersonal,
interpersonal, organizational/community, society, policy) and considers
the interaction of behaviors across the different levels of influence,
which leads to multi-level behavior intervention suggestions (Leask
et al., 2012; Harper et al., 2018). The authors also incorporated the
health belief model (HBM) constructs of barriers to identify the chal-
lenges/barriers to the social-ecological determinants of decision making
and cues to action to assess mothers’ perceived strategies for empow-
ering other parents to vaccinate their children. The HBM has been used
extensively to study vaccination beliefs and behaviors and in vaccina-
tion research to identify patient perceptions of disease and vaccination
(Caperon et al., 2019).

2. Material and methods
2.1. Participants

Thirty Midwest US mothers who vaccinated a child for HPV were
interviewed about the decision-making process. The study focused on
mothers because research shows that mothers are the sole decision-
makers or share decision-making with their partners for their chil-
dren’s HPV vaccination 90% of the time (Coe et al., 2009). Mothers were
eligible to participate if they had at least one child 9-17 years old who
had been HPV vaccinated, resided in the Midwest and were currently
employed in a professional health- or education-related field with a
bachelor’s degree or higher. The majority of the sample derived from the
Marion County/Indianapolis greater metropolitan area. Area socio-
demographic characteristics are noted in Table 1.

The sample was obtained through a combination of purposive and
snowball sampling. The lead author initially approached mothers affil-
iated with a parent advisory group associated with a midwestern pedi-
atric medical department via email and invited them to participate. They
were told the study purpose was to understand their HPV vaccination
decisional process to guide and empower other mothers to vaccinate
their children.

2.2. Data collection

A semi-structured questionnaire interview guide with open-ended
questions to elicit discussion about mothers’ decisions about chil-
dren’s HPV vaccination was developed by the research team, comprised
of researchers in adolescent health psychology, health communication
and epidemiology. The guide was developed to address the conceptual
frameworks of the social-ecological model and health belief constructs.
To assess the determinants of importance to decision making, topics
related to each social-ecological level (intrapersonal, interpersonal,
organizational/community, society, policy) that stemmed from results
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Table 1

Demographics.
Demographics N (%)
Age
29-39 3 (10.00%)
40-49 16 (53.33%)
50-59 10 (33.33%)
60+ 1 (3.34%)
Race
White 16 (53.0%)
Black 12 (40.0%)
Pacific Islander 1 (3.5%)
Bi-racial 1 (3.5%)
Profession
Health-related 18 (60.0%)
Education 12 (40.0%)
Total Number of Children
1 6 (20.0%)
2 15 (50.0%)
3 5 (16.7%)
4-6 4 (13.3%)
Sex of Children in Sample
Female 30 (58.0%)
Male 22 (42.0%)
Age of Children in Sample
9-11 14 (27.0%)
12-15 19 (36.5%)
16-17 19 (36.5%)

*Note: Although participants’ exact income was unknown, the
average per capita income for the greater Indianapolis Metro area
for which the sample was derived was $54,582 in 2018. The area’s
racial demographics are 61.4% Caucasian and 28.3% African
American. In Marion County, 12% are uninsured and 25% of chil-
dren live in poverty. Only 0.6% of residents are classified as living
in rural areas (Hussain et al., 2018; Stats Indiana, xxxx).

of multiple studies conducted by the authors were incorporated into the
guide (Panozzo et al., 2020; Taylor et al., 2014; Fu et al., 2019; Hoss
et al., 2019; Alexander et al., 2015, 2014; Marlow et al., 2013). The
guide was subsequently pilot tested with mothers during preliminary
interviews and revised in an iterative manner. As the study’s focus was
on HPV vaccination, mothers were first asked to verbally verify that
their child was vaccinated for HPV. The interview began with general
questions about mothers’ experiences with the HPV vaccine. Mothers
were then asked to 1) describe what they remembered about the expe-
rience and challenges they may have faced when hearing about HPV
vaccination and the thoughts they had when deciding whether to accept
it, and 2) to relay how those experiences shaped what they believe could
empower or inhibit other mothers’ decisions. The guide also included
probing questions for follow-up to allow collection of more detailed and
informative responses. (See Appendix A.) The study protocol received
IRB approval with exempt status (pro00041072). The requirement for
informed consent was waived. Interviews were conducted over the
telephone from January 2020 to June 2020. Interviews lasted approxi-
mately 30 min. Participants received a $25 gift card for participation.

2.3. Data analysis

Interviews were conducted by the PI, who has experience conducting
semi-structured interviewing techniques. All interviews were audio-
recorded and transcribed verbatim for thematic content analysis using
an established approach to identify themes and patterns within the data
(Kester et al., 2013; Guest et al., 2012). Initial analysis involved multiple
readings of the interview transcripts and discussions among team
members to review early impressions and identify emergent themes.
Based on discussions and questions in the interview guide, an initial
codebook was developed and used to code the interviews. Researchers
discussed coded transcripts in an iterative manner to ensure general
agreement about the meaning of codes and to identify emergent patterns
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and themes and reviewed them to confirm they described topics under
study. Interviews proceeded until they produced no new information or
insight, suggesting theoretical saturation.

3. Results
3.1. Sample

The sample was comprised of 30 mothers aged 30-60 years, with
53% (n = 16) White and 40% African American. (See Table 1
demographics.)

3.2. Model of hesitancy and misinformation

After examining mothers’ vaccination experiences, a model depict-
ing the emergence and route of mothers’ vaccine hesitancy and misin-
formation emerged (Fig. 1). Model components show that trust and
information were the main perceived determinants of mothers’ initial
vaccination acceptance, and they looked to physicians, social networks
and the media for these attributes. When mothers described their initial
decision to vaccinate, they reported barriers from each source that
produced distrust and misperception. Their suggestions for aiding other
mothers’ decisions indicated that the distrust and misinformation that
stemmed from initial barriers often continued. An exception to the
model occurred among mothers in medical fields (oncology and nursing,
n = 4) who reported no initial hesitancy with provider recommendation.
A breakdown of model components and exemplary quotes are presented
in Tables 2 and 3.

3.2.1. Socio-ecological Determinants: Trust and accurate information from
interpersonal and organizational sources

Information and trust in the information were the attributes most
important to mothers’ vaccination decision. Mothers looked to physi-
cians or other health workers, followed by peers in social networks, and
the media for trusted information. Provider recommendation was

Social Ecological

Provider
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important to all mothers, and trust in provider recommendation was
described by nearly all as having a good relationship with their health
provider that they acquired through long-term patient/provider or
personal relationships as well as placing value in provider recommen-
dation, although only a few actively sought out physician
recommendation.

Most mothers reported vaccinating immediately upon physician
recommendation at a well-child visit. As exemplified, “When my pro-
vider said let’s get vaccinated (for HPV), I did it.” Some mothers (n = 5)
initially delayed vaccination to research the benefits and barriers on
their own before returning for vaccination. Social networks, including
friends and peers and colleagues at work, were also mentioned as trusted
sources of HPV vaccination information, but with less frequency than
providers. Many mothers reported they actively sought information
from peers and colleagues, looking for “like-minded” peers in terms of
HPV vaccine belief and general health beliefs. Many mothers reported
that they were more willing to vaccinate their own child after hearing
that peers they trusted had vaccinated theirs. For example:

“One of my sorority sisters asked whether anyone had vaccinated
their child for HPV. I chimed in first, stating that my daughter had
her first dose and will be getting her second. Others chimed in. We
tend to follow each other.”

Less frequently, the media, defined as television commercials, social
media, health websites (WebMD), and general print, were named as
information sources. Mothers mentioned actively seeking information
on social media and health websites, while commercials and print media
information were initially passively absorbed.

3.2.2. Barriers to confidence in vaccination decision

Providers (Interpersonal). Although all mothers reported trust in
their physician, most mothers recalled feeling hesitant upon vacci-
nating. Hesitancy and misinformation were intertwined. Of hesitant
mothers, their main hesitancy was related to fear, most often related to

Health Belief Constructs

(Interpersonal)
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Social
Networks
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Barriers [

Cues
to
Action
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Fig. 1. Route and transmission of vaccine hesitancy and misperception.
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Table 2 Table 3
Model component themes and subthemes. Example quotes for model components.

Model Components Themes and [Subthemes] (n) Model Component Exemplary Quotes

Psychological Determinants Trust in information/

Trust (30)

Interpersonal Determinants
Recommendation/Information
(30)

Interpersonal Source Determinants
Physician (30)

Social Network (21)

Organizational Source Determinants
Media (13)

Barriers
Physician

Social Networks

Media

Cues to Action

Provider

Social Networks

Shift blame to media

Media

All mothers

Hesitant mothers

Good provider relationship (24)
Value provider recommendation (28) Provider
Have long-term provider relationship (15)

Have personal provider relationship (6)

Model from peer advice and behavior (7)

Provider recommendation important (30)
Actively seek out provider opinion (3)
Actively seek out peer advice (13)
Actively seek media information (8)

Primary physician (27)

[Other provider/clinic] (3) Social
Friends (14)

Work colleagues (13)

*could mention more than one

Television commercials (4)
Social, Facebook (6)

{Health websites] (2)
[General, including print] (1)

Fear of new vaccine (18)
Fear of side effects (20)
[Paralysis] (5)

[Autism] (5) Information Only

[Vague symptoms] (10) Media
Desire for participatory decision culture (12)

Not enough time; “Put on the spot” (14)

Disempowerment (8)

Physician vaccination behavior (5)

[For sons] (3)

Family beliefs (7)

[Safety] (4)

[Efficacy] (2)

[Religion] (1) Barriers
Sexual stigma (12) Provider
Lack of network for young moms (5)

Overload of fear (13) Provider

Fatalism (8)

Conflicting information (13)
Themes [Subthemes]
[Safety] (13)
[Efficacy/protection] (11)
Lack of male representation (8)

Ask for more time for new vaccine (15)
[For safety info] (13)
[For benefits/protection] (8)
Take away power of physician (9)
[Take control of your child’s health] (6)
Ask provider for vaccine behavior (5)
[For boys] (3)
Look for like-minded vaccination individuals
©
[Work] (6)
[Teachers] (3)
For sexual stigma (7)
For misrepresentation of adverse side effects
aan
Social
Stop fear (26)
Provide accurate safety (22)
Provide accurate protection (17)
Increase representation of males (7)
New vaccine belief (15)
Question side effects (11)
Question protective benefits (7)
[Questions STDs alone] (3)
Question male applicability (7)

recommendation

“Provider recommended and I'm comfortable with
him.”

When my provider said let’s get vaccinated (for HPV), I
did it.”

“I always did what they (pediatricians) recommended.”
“I have known my physician for a long time. Go to
church together, nurse babies with. I trust her.”
“Doctors are the middleman for information.”

“I didn’t think I knew what I need about medicine and
vaccinations, so I asked my pediatrician during
[child’s] physical exam.”

“At the health department where [ work, we are always
asking each other as mothers, ‘What did you do’,
whether it’s HPV vaccination or breast feeding.”

“A lot of what we decide to do is dependent upon what
others (in peer network at work) decided to do.”

“One of my sorority sisters asked whether anyone had
vaccinated their child for HPV. I chimed in first, stating
that my daughter had her first dose and will be getting
her second. Others chimed in. We tend to follow each
other.”

“I have a good group of friends from college. We all
discuss health (and HPV vaccination) and are all prone
to getting the vaccine.”

“I think it was a commercial, the one where kids ask
their parents [Did You Know] that I learned about it
(HPV vaccine).”

“I did not know it was for boys. I think I saw that from a
TV commercial.”

“I see the ads (about vaccination) on TV.”

“I saw that negative information about it (vaccination)
on television, I think it was Dateline/2020 about all of
the side effects.”

“Provider recommended, but I had some concerns. It
was so new.”

“My provider talked to me about it, but I was hesitant at
first. I hadn’t had time to think about it.”

“I knew about it (HPV vaccine); I just didn’t realize it
had come to getting it that day. I was kind of put on the
spot, needed to talk about it more.”

“People who see doctors can see them as God like, with
all the answers and feel it would be insulting to
question them. This is insulting as a mother. You are
looking out for your child’s quality of life.”

“My question to my provider was, ‘Did you vaccinate
your children?” When she said yes, I said I am willing to
do the same with my children.”

“My physician told me he vaccinated his sons. I thought
well, if he did it for his sons, then I certainly should be
doing it.”

“We knew it (vaccine) was not going to protect him
because at the time, I only thought it was for cervical
cancer. So we were looking at it as something that
would protect his future partner. Because it was not
going to protect him, we made it his decision.”

“I felt it was not as much for him as for his future
spouse.”

“We do not vaccinate on schedule. My husband’s
mother is a holistic nutritionist and hates vaccination,
so we comprise compromise in the middle.”

“Holding off (from vaccinating) terrified me, but for the
sanctity of my marriage, we did.”

“I question... there’s talk that... not having sex is a lot
more effective at preventing more cancer than the three
cervical cancers this vaccination prevents.”

“I believe people feel that getting this vaccine is
insinuating that kids are going to start having sex.”
“My friend knows someone who developed Autism
after the vaccination. She had other health problems.

(continued on next page)
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Table 3 (continued)
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Table 3 (continued)

Model Component

Exemplary Quotes

Model Component Exemplary Quotes

Model Component
Media

Cues to Action
Provider

Model Component
Social Networks

[Shifts blame to media]

Media

So, it (vaccination) can hurt if health is already
compromised.”

Exemplary Quotes

“When mass media addresses health issues, it is very
generalized and fatalistic. It seems the world is so full of
risk there is no point in trying.”

“It is hard to know what information to trust. The other
day I saw something on Facebook saying not to let your
children get the HPV vaccine; they can’t walk after and
lose muscle tone. It is hard to know the truth.”

“So many things we hear in the media seem fatalistic —
everything can cause cancer — you become saturated.
So you think that being proactive isn’t going to help; I
am going to die of cancer anyway. So, if I have a very
busy life, why would I make this (vaccination) a
priority?”

“The various claims in the media make it seem that
getting the vaccine for your child takes a ‘leap of
faith’.”

“I hear a lot of conversation (on social media) that this
is no proof the HPV vaccine is helpful and that it is
actually more harmful. There are a lot of really strange
reactions to the vaccine that are not grounded in
reality.”

“Most of the literature and commercials I had seen was
addressing cervical cancer, so gender wise, I had not
seen as much about boys.”

“Give parents time to read about it, get literature about
it.”

“If physicians provide information about a year before,
that helps.”

“They (physician) put the buzz in your ear so it gets you
thinking. But I want to research on my own before the
next appointment. Ask (your provider) for that
opportunity.”

“Don’t feel it is insulting to question your doctor. Say,
‘you are the expert in health care, but I am the expert in
my child.””

Exemplary Quotes

“Finding someone else who is positive about it (HPV
vaccination) is what it is going to take to seal the deal.”
“Look for positive people and relay positive messages
about HPV.”

“I feared that I'd be looked at negatively for
encouraging my child to have sex if I permitted the
vaccine. We have to deal, via social media, with that
sexual stereotype that kids are going to be sexually
active if they get the vaccine.”

“I believe people feel that getting this vaccine is
insinuating that kids are going to start having sex.
Message creators have to dispel that ‘you’re not bad,
promiscuous, for asking about the vaccine’.”

“I see a lot of contradictory information out there in the
media. Media need to let parents know the vaccine is
safe.”

“A solution (to all the fear in the media) is to show that
hey, here is this thing (vaccination), it affects people
and prevents something very specific. You want to
show a solution so that it doesn’t come across as you
are screwed no matter what.”

“Some of the things I am noticing on social media that
you are giving your child permission to have sex. If
someone said you have a chance to protect from breast
cancer or prostate cancer, you would jump on it. Take
the sex out of it. Have media messages that tell the
cancers it (HPV vaccine) prevents.”

“I had seen reports about adverse side effects. I think
the vaccine makes them sexually active. Media need to
report facts about adverse side effects.”

“[retracted male son] turned 14 in July, and
pediatrician said he is due the vaccine. I thought it was
only for girls. More media messages about boys is
needed.”

“Mass media need to talk about this (HPV vaccine)
about boys. I wasn’t thinking about protection from

cancer (when I first heard about vaccine). I was
thinking it was protection for sexually transmitted
diseases, and boys can be carriers of that?”

“The vaccine is so new for boys. Media need to tell
about the statistics on adverse effects, especially for
boys.”

possible adverse side effects associated with a new vaccine. Hesitant
mothers voiced the vaccine did not have enough research behind it to
have confidence in provider recommendation. Side effects commonly
mentioned were paralysis, Autism and uneasiness over vague, undefined
symptoms. Fear of vaccine side effects led a few mothers to delay, but
most still accepted with these fears. Mothers who experienced hesitancy,
although verbalizing physician trust, largely reported feeling “put on the
spot” to decide at the office, which constituted a barrier to a confident
decision. As one participant stated, “I knew about it (HPV vaccine); I just
didn’t realize it had come to getting it that day. I was kind of put on the
spot, needed to talk about it more.” Again, although frustrated and
anxious about being put on the spot, most mothers still accepted
vaccination but expressed unhappiness with it. Many mothers expected
more of an iterative, participatory decision process and wanted to be
given time to research benefits/drawbacks and come back for a second
conversation. Some mothers, by not being allowed time to explore,
expressed feelings of disempowerment, and for one mother, even anger,
at being put on the spot to decide. As one participant described of the
control mothers should have:

“(You have to) say here is what I see as a parent...You are the expert
in healthcare, but I am the expert in my child.”

Five mothers who noted hesitancy and did not have a personal
relationship with their physician mentioned needing to know that their
physician had or would vaccinate his/her own child in order to feel
confident in accepting vaccination. This was especially true of three
mothers of sons, who stated or implied confusion over HPV transmission
and vaccine efficacy for males. For example: “My physician told me he
vaccinated his sons. I thought well, if he did it for his sons, then I
certainly should be doing it.”

Social Networks/Interpersonal. Although peers, friends and col-
leagues were support networks for vaccination, family members (e.g.
parents, siblings and relatives) were more often seen as barriers. Some
mothers told stories of family members who were opposed to vaccines
due to belief in adverse risks, lack of efficacy, or religious reasons.
Vocalized opposition from family lead a couple to delay vaccination.
Further, while like-minded peers were sought to encourage vaccination,
there were still whispers of conversations about HPV sexual stigma and
“promiscuity” that were heard outside of their inner circle but re-told in
stories within their social network that caused mothers hesitancy and
even delay. A third barrier to using social networks for vaccine assur-
ance occurred among younger mothers who did not feel they had a so-
cial network of peers to lean on for HPV vaccine advice. Even though
most accepted, they lacked confidence in doing so without external
support systems.

Media/Organizational. Media (defined as commercials, social and
general) were described as information sources for some mothers, but
the information was absorbed with more skepticism than provider or
peer information. Mothers described three major barriers to developing
trust in vaccine acceptance based on media information alone. First,
they reported experiencing an overload of fear due to the ubiquitous
presence of ads and commercials that correlate cancer and death. The
ubiquity of fear caused a fatalistic mindset for some mothers that had
them questioning why they should participate in “yet another cancer
prevention technique”, given that “everything causes cancer”. Second,
mothers reported an overload of conflicting information about safety
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and efficacy of the vaccine that made it difficult for them to know what
to believe. Sources of conflicting media information included social
media such as Facebook, but also included print and television adver-
tisements. Third, some mothers reported that initial commercials and
advertisements on television focused on vaccination for prevention of
cervical cancer and that led to confusion about the efficacy and need for
vaccination for males, although many acknowledged they had recently
seen more advertisements that include males. All media reasons caused
hesitation, but most accepted vaccination, but did so with confusion and
concern.

3.2.3. Cues to action

Provider/Interpersonal. Mothers were asked to discuss strategies
they believed could help empower other mothers to have stronger
confidence for accepting the HPV vaccine for their children. The top
strategy recommended was for parents to “ask your provider for more
time”. This strategy was voiced from ongoing misperception that the
HPV vaccine is still new, and thus mothers should research the vaccine’s
safety and benefits, including protection, especially for males, to make
an informed decision. Within narratives about requesting more time,
several hesitant mothers talked about the general power of physicians
and the problem in US culture with seeing physicians as “God-like” and
suggested diminishing provider power by taking control of your child’s
health. Some mothers also advised that mothers should directly ask their
provider whether he/she has or would vaccinate their child, with a few
particularly stating the importance of finding out whether or not they
would vaccinate a son, reflecting ongoing misperception about trans-
mission of HPV (i.e., that vaccinating males is to protect females) and
the benefit of vaccination for males.

Social Networks/Interpersonal. A repetitive suggestion for using
social networks to support HPV vaccination decisions was to actively
search for like-minded individuals in professional circles with positive
HPV vaccination attitudes, primarily found in one’s place of work and
among a child’s teachers. However, many mothers’ narratives continued
to convey that gossip within their circles continued, primarily about 1)
stories of adverse side effects, especially related to Autism and paralysis
and 2) sexual stigma/promiscuity that caused continued hesitancy. No
strategy for individuals within social networks was offered to counter
stigma or misleading side effects. Instead, responsibility for transference
of stigma and misinformation and strategies for combatting it were
placed with media as an institution.

Media/Organizational. Hesitant mothers’ narratives about strategies
for empowering others to vaccinate regularly mentioned that the media
induced fear about HPV vaccination. Media culpability came from both
initially hesitant and non-hesitant mothers. Mothers relayed that the
media are responsible for stopping the fear, and to do so, the media
should 1) provide accurate statistics on safety and adverse side effects,
2) provide information about vaccine benefits (protection) and 3) assure
the use of males in HPV commercials that air in the daytime. Hesitant
mothers’ suggestions for doing so, however, continued to be couched in
misperceptions and hesitancy surrounding concerns with safety of a
“new vaccine”. They displayed confusion when talking about contra-
dictory side effects read about in the media and when talking about what
the vaccine prevents, with a few questioning whether the vaccine pri-
marily protects from STDs. For instance, “I had seen reports about
adverse side effects. I think the vaccine makes them sexually active.
Media need to report facts about adverse side effects.”

Recommendations for including more males in HPV vaccine com-
mercials also reflected continued confusion about the applicability of
the vaccine for males. No recommendation included policy changes to
enact media guidelines for HPV vaccination reporting.

4. Discussion

Despite nearly 14 years since the HPV vaccine was licensed, results
indicate ongoing concern with HPV vaccination, even among vaccine
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“accepting” parents. The study found that trust and accurate informa-
tion were perceived as necessary to mothers’ decisions to vaccinate. The
social-ecological model and HBM constructs of barriers were useful for
identifying that the primary sources for trust and information were those
related to interpersonal and organizational levels: providers, social
networks and the media. It also showed that barriers to obtaining and
maintaining trusted information existed from these social-ecological
sources.

Mothers’ recommendation for taking control and requesting time to
research vaccination benefits and safety is of particular concern because
it runs counter to the consensus stance that providers make presumptive,
strong, and bundled recommendations for HPV vaccination (Miles and
Huberman, 1994). Systematic reviews suggest that greater trust in
providers is associated with higher likelihood of vaccine acceptance
(Attia et al., 2018; Smith et al., 2017; Yeung et al., 2016). These mothers
reported trust in provider recommendation, but their narratives
expressed an undermining of trust. Mothers expressed doubts, frustra-
tion and anger over physician recommendation to vaccinate “on the
spot” that continued in their suggestions for mothers to delay vaccina-
tion to research vaccine benefits and safety. The Internet has created a
new way to put the patient at the center of medicine (Brown et al.,
2010). Patients are pushing for bigger roles in decisions about their
health (Brown et al., 2010), yet there are no viable alternative treat-
ments for protecting against HPV-related cancers for parents to weigh
other than receiving the HPV vaccination. To reach the Healthy People
2020 goal of 80% series completion, physicians must be trusted. As
patients have better access to health information through the Internet
and expect to be more engaged in health decision-making, traditional
models of the patient-provider relationship and communication strate-
gies need revisited to adapt to the information-seeking age (Horgan
et al., 2017). Providers can discuss upcoming plans to administer the
HPV vaccine during a prior office visit, which would respect mothers’
desires for information but not undermine the bundled presumptive
recommendation approach. Providers can offer parents ready-made
brochures and links to valid and reliable HPV online information at
office visits to direct them to credible rather than noncredible sources of
information.

Some of the themes of hesitancy and misinformation in mothers’
narratives, including side effects of a “new” vaccine (Tan and Goona-
wardene, 2017; Brabin et al., 2006; Davis et al., 2004; de Visser and
McDonnell, 2008; Gerend et al., 2007; Constantine and Jerman, 2007;
Kahn et al., 2009; Ogilvie et al., 2007); lack of awareness and under-
standing of protective benefits for males (Woodhall et al., 2007; Oldach
and Katz, 2012; Nandwani, 2010; Alexander et al., 2012), and concerns
with promiscuity and stigma (Brabin et al., 2006; Gerend et al., 2007;
Ogilvie et al., 2007; Alexander et al., 2012; Waller et al., 2006) have
been evidenced since early licensure. However, that should not be the
case 14 years post-licensure. This study suggests that while HPV vacci-
nation policy has been implemented and revised over time, public
opinion still lags behind.

Although influential on vaccine attitudes and opinions, the media
have not been adequately addressed in the HPV vaccination literature
(Nandwani, 2010). This study found that mothers viewed the media at
the organizational level as the source of HPV vaccination confusion,
misinformation and fear. Even when hesitant mothers acknowledged
that confusing posts were disseminated on social media by individuals,
they did not blame individuals, but attributed the confusion and
misinformation to social media company policies. However, these
mothers did not recommend policy strategies or media guidelines for
monitoring misinformation. Anti-vaccine groups who prey on fear and
dissemination of misinformation are bountiful on social media (Chan
etal., 2007). Vigilance and monitoring of social platforms are crucial for
effective vaccine public outreach.
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4.1. Limitations

The study has limitations to acknowledge. Although a sample size of
30 interviews was adequate for the design, it limits the generalizability
of findings. Mothers were educated, with many coming from a pediatric
medical department, and 60% within the healthcare industry. While
their perspective allowed for articulation of detailed insight for
explaining the decision-making processes, mothers without healthcare
backgrounds and of lesser education may have different perspectives
and should be studied for comparison.

5. Conclusions

Many mothers who have accepted HPV vaccination continue to
perceive the vaccine as new, and are confused, uninformed and mis-
trusting of the vaccine and believe other mothers are also. Findings have
implications for understanding parental decisions about follow-up doses
and vaccinating other children. Specifically, parents who continue to
carry hesitancy and misinformation may make recommendations that
could mislead other parents, or result in refusal of their child’s follow-up
doses for series completion or delay or refusal for a younger child upon
reaching vaccination age. Therefore, mothers who have accepted the
HPV vaccine may still need additional strengthening of individual atti-
tudes, knowledge and reinforcement of provider trust. Results can also
be informative for encouraging providers to think about altering their
vaccination messaging, especially for setting up patients with credible,
timely information sources and involving their personal stories, beliefs
and behaviors about HPV vaccination.
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Appendix A. . Interview questions
General Questions

Was your child vaccinated for HPV?

Where was your child vaccinated for HPV?

Where did you first hear about the HPV vaccine?

Was the first time you heard about the HPV vaccine from your pro-
vider or elsewhere, describe?

Did your provider recommend the HPV vaccine?

Did you accept the vaccine for your child at the point of
recommendation?

How sure were you about your decision to vaccinate?

Probing Questions

What had you heard about the HPV vaccine prior to doctor recom-
mendation, if any?

What were your concerns about the vaccine prior or at
recommendation?

Where did those concerns originate?

Describe your experience with the HPV vaccine decision and any
challenges/thoughts when deciding about accepting.
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What would you recommend to help other parents make the decision
to accept HPV vaccination based upon your experience?
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