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Abstract: HPV vaccination rates remain low among US adolescents, with only 54% completing the
series in 2019. The vaccine is recommended at age 11–12 but can be given as early as age 9. Although
it has been found that offering the vaccine earlier improves completion rates by age 13, parents
remain reluctant to allow their younger children to initiate this vaccine. The purpose of this study
was to better understand parental beliefs regarding receipt of the HPV vaccine among their children
at ages 9–10. A 40 min phone interview was completed with 21 participants who were asked about
their vaccine viewpoints. Even after receiving one-on-one education from a patient navigator, many
caretakers expressed inadequate knowledge of the HPV vaccine and limited exposure to both positive
and negative influences. The biggest concern was vaccine side effects, often resulting from a lack of
medical understanding. Most parents were reluctant to vaccinate their children at a school-based
clinic or pharmacy and believed that the government should not mandate HPV vaccination for
public school attendance. Our study provides insight into parental beliefs and attitudes about HPV
vaccination at age 9–10 years and barriers that need to be addressed.

Keywords: human papillomavirus; HPV; vaccine; vaccination; parental beliefs; vaccine hesitancy;
school vaccination; early vaccination

1. Introduction

The human papillomavirus (HPV) is the most common sexually transmitted infection.
About 13 million women and men in the United States (US) acquire HPV each year. HPV
is a risk factor for genital warts as well as oropharyngeal, anal, penile, cervical, vulvar,
and vaginal cancers [1,2]. Out of the 100 known HPV types, 13 are known to cause cancer.
Genotypes for HPV 16 and 18 cause 70% of cervical cancers, while genotypes 6 and 11 cause
genital warts [3–5].

High-risk HPV is responsible for approximately 2% of all cancers in men and 3% of all
cancers in women in the US. HPV has been shown to cause about 90% of cervical and anal
cancers, 70% of vulvar and vaginal cancers, and 60% of penile cancers [1]. Despite effective
screening and the introduction of the HPV vaccine, over 13,000 women were diagnosed
with cervical cancer in 2020 in the US, and nearly 4000 women died from this disease [5,6].
HPV-related cancers also have a significant economic burden; diagnosis and treatment of
cervical changes and anogenital warts cost up to $2.9 billion a year [7].
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It is estimated that HPV will infect 80% of men and women within their lifetime,
usually as a result of sexual activity [1]. Thus, understanding the age at onset of sexual
intercourse among US children and adolescents is essential to inform HPV vaccination
recommendations. A 2011 NIH report found that about half of the US teenagers are sexually
experienced, and a large group of teenagers report at least three lifetime sexual partners
in the past year. Within 14-year-olds, the youngest cohort surveyed, 12.5% of females and
13.1% of males reported ever having sex [8]. However, various social and environmental
factors correlate with the earlier onset of sexual intercourse. A meta-analysis in 2007
found that adolescents who have problems in school drink alcohol and face psychological
complications: aggression for boys and depressive symptoms for girls were more likely
to have sexual intercourse before the age of 15. Race, ethnicity, and gender play a role in
the age of first intercourse. Black males are 2.5 to 3.5 more likely to have earlier initiation
of first sexual intercourse compared to their adolescent peers; however, this pattern did
not covary with school attitudes and educational aspirations. Sexual intercourse is more
closely linked to religious attitudes and behavior among nonwhite girls and education
level among white girls [9]. For this reason, it has been suggested that adolescents should
complete all required doses of the HPV vaccine by age 13.

The Advisory Committee on Immunization Practices (ACIP) recommends starting
HPV vaccination at 11–12 years of age, but it can be started as early as age nine. If not
previously vaccinated, catch-up vaccination is recommended between 13 and 26 years
of age [10]. Only two doses (6 to 12 months apart) are required if the individual is less
than 15 years old when the first dose is administered. If the patient is older, three doses
are recommended [10]. According to the Centers for Disease Control and Prevention,
53,000 cervical cancer cases could be prevented within the lifespan of girls younger than
age 12 if HPV vaccination rates increased to 80% in eligible patients [11]. However, HPV
vaccination rates continue to be suboptimal in the US even though the vaccine has been
available for over 15 years. In 2019, 71.5% of adolescents 13–17 years old had received
≥1 dose of HPV vaccine, but only 54.2% had completed all required doses [11]. HPV
vaccination up-to-date rates were even lower among males than females (52% versus
57%) in 2019. Asian and Hispanic adolescents, as well as adolescents with Medicare
coverage, were more likely to be up to date in their HPV vaccination schedule than white
adolescents, adolescents with private insurance, or those who were uninsured. Adolescent
HPV vaccination rates also differ by state, from 31% of adolescents being HPV up to date
in Mississippi to 79% in Rhode Island [12].

Factors associated with low vaccination rates include race/ethnicity, parental edu-
cation, marital status, provider recommendation, income, and age [13]. Since the HPV
vaccine may be initiated as young as age 9, parental beliefs significantly determine the age
at which a child receives it. Parental HPV-vaccine decision-making is often influenced by
concerns about vaccine safety, perceived low susceptibility to HPV infection, and lack of
knowledge about HPV and the vaccine series [14]. A systematic review of studies from 1995
to 2007 of HPV-related beliefs and HPV vaccine acceptability studies showed that vaccine
acceptability was higher when people believed the vaccine was effective, the vaccine was
recommended by a physician, and when they perceived that HPV infection was likely to
occur. Additionally, vaccine acceptability was higher in parents with lower educational
levels. However, 6% to 12% of parents reported concerns that vaccination would promote
adolescent sexual behavior [15]. A more recent study conducted in 2016 demonstrated that
secondary acceptance of the HPV vaccine after an initial rejection was strongly associated
with receiving follow-up counseling about HPV vaccination from healthcare providers,
receiving a higher quality HPV vaccine recommendation during the initial discussion, and
greater satisfaction with provider communication [16].

Vaccinating at earlier ages is medically beneficial in multiple ways. HPV vaccines had
more than 99% efficacy when administered to women without prior exposure to HPV [17].
The HPV vaccine elicits a higher immune response when administered at ages 11 to 12
compared to later in adolescence [12]. When HPV vaccination is initiated at 9 to 10 years
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of age, there is a significant increase in up-to-date (UTD) status by age 13 [18]. Additional
benefits include the consequential spacing of recommended vaccines and an increased
emphasis on cancer prevention messaging [19].

In 2014, Dr. Abbey B. Berenson initiated a program in the pediatric clinics at the
University of Texas Medical Branch to increase HPV vaccine uptake among children
9–17 years of age. Funding is provided by the Cancer Prevention and Research Institute
of Texas to hire patient navigators (PNs) who educate families in person and offer the
vaccine at no cost to those with an adolescent child receiving care at a participating clinic.
This program has been highly successful in increasing both initiation and completion
rates. However, we observed that parents of children 9–10 were less likely to initiate the
vaccination series than those with 11–12-year-old children [20]. This study aimed to further
examine parental attitudes towards earlier vaccine initiation by interviewing parents of
9–10-year-old children who received vaccination counseling through this program. Our
secondary aim is to understand parental perspectives on general childhood vaccination
and school-based vaccination initiatives to inform potential interventions and improve
HPV vaccination rates in Texas.

2. Materials and Methods

With approval from the UTMB Institutional Review Board, all parents with children
aged 9–10 at clinic sites were asked after receiving education on the HPV vaccine from a PN
if they would be willing to participate in a qualitative interview. Flyers were additionally
posted in clinics so parents or caretakers could ask if they were interested in the study.
Parents who agreed to participate completed a form with their contact information. This
was given to a research assistant who contacted them by phone or email to schedule
an interview.

Data were collected through audio-recorded telephone interviews using semistruc-
tured interview guides between 3 October 2022 and 25 January 2023. All parents were
informed that the interview was being recorded and asked to acknowledge their under-
standing. DF Agana trained three research assistants to conduct the phone-based interviews.
Verbal consent was obtained from all parents prior to the interview. Interviews (n = 21)
comprised 29 questions during a single telephone call and averaged 40 min each. A list of
the IRB-approved questions has been provided in Appendix A. A $25 gift card was mailed
to each participant as compensation for their time and effort. Each audio recording was
transcribed and was reviewed by a second transcriber for accuracy. Formal data analyses
were conducted between 6 February 2023 and 12 July 2023.

Independent evaluators (M Martinez Martinez and M Shanmugasundaram) created
an initial coding scheme. The evaluators read the transcripts and written notes. Next,
inductive codes were synthesized from emerging themes. Codes were then compared
by an objective third-party validator (DFG Agana-Norman), who checked for accuracy
and consistency. All analysis was conducted in Microsoft Word. A thematic analysis of
vaccination beliefs was carried out based on the code summaries.

3. Results

Participants were recruited from the following UTMB clinic sites: Bay Colony, South
Shore, Harborside, and Texas City. A total of 91 individuals were approached to participate,
of which 41 agreed to be called for an interview, and only 21 caretakers completed the
process. The participants’ children ranged from 9 to 10 years old (average = 9.8), with a 1:1
male-to-female ratio. Demographic characteristics of declined interviewees and completed
interviewees are seen in Table 1. Approximately half of the parents interviewed identified
as black, while the other half identified as white, with approximately one-fourth identified
as Hispanic. Most declined interviewees identified as white and non-Hispanic.



Vaccines 2024, 12, 245 4 of 16

Table 1. Demographics of patients whose parents completed and declined interviews from Texas
HPV vaccine clinics.

Declined
N = 63

Interviewed
N = 21

Total
N = 84

Male 32 (51%) 10 (48%) 42 (50%)
Female 31 (49%) 11 (52%) 42 (50%)

Hispanic 20 (32%) 5 (24%) 25 (30%)
Non-Hispanic 43 (68%) 16 (76%) 59 (70%)

White 49 (78%) 10 (48%) 59 (70%)
Black 11 (17%) 10 (48%) 21 (25%)
Asian 1 (2%) 1 (5%) 2 (2%)
Other 2 (3%) 0 (0%) 2 (2%)

English 63 (100%) 21 (100%) 84 (100%)

9–10 years old 63 (100%) 21 (100%) 84 (100%)

3.1. General Vaccination Bias

All caregivers agreed that health was essential to their child’s life; however, two
participants did not believe vaccines are generally safe for the public. A participant
commented, “It depends on what it is, to me. I do not think all vaccines are good.” Yet,
this belief did not translate directly toward their opinion regarding the advantages of HPV
vaccination. All participants believed that HPV vaccination promoted their child’s health
by avoiding disease, and only three participants’ children did not receive the HPV vaccine
during their visit. One individual mentioned, “They [children] will not get sick with what
comes with HPV later on because they will be vaccinated.” However, many parents (16
of 21) voiced concerns about possible side effects from vaccines, and thus, some parents
tended to avoid certain vaccinations (Table 2). Specific vaccines mentioned were those for
influenza and COVID-19.

Table 2. Vaccine bias code specifications.

Code Subcategories Definition Example Quote

Vaccines are safe and
healthy

Individual mentions that vaccines are
generally safe for the public or/and
promote and achieve health by
avoiding disease.

“I really think they are safe. My
kids get their vaccines every
time. Flu shot every year”.

Side-effect hesitancy

Individual mentions being weary or
avoiding vaccinations because of
possible side effects that these can
have on the body.

“He catches something that he
never had”.

3.2. Knowledge Gap

Half of the caregivers (10 out of 21) voiced concerns about possible vaccination side
effects, demonstrating inadequate medical knowledge and processes surrounding medical
innovations. One parent refused to have her daughters vaccinated against HPV due to an
adverse reaction she had experienced. The parent stated, “It affected my ovaries. . .every
month when I ovulate, I can tell which one is ovulating, and for about a week every month,
my ovary feels like it’s on fire.” (Table 3). However, more than half of the caretakers
expressed their lack of HPV information (12 out of 21) or exposure to outside positive or
negative HPV resources (14 out of 21), mentioning, “I honestly have not heard anything at
all.” (Table 3).
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Table 3. Knowledge gap code specifications.

Code Subcategories Definition Example Quote

Health Illiteracy

Individuals’ comments are either
medically inaccurate or demonstrate
a lack of understanding of the
medical process.

“It [HPV vaccine] affects my
ovaries. . .every month when I
ovulate, I can tell which one is
ovulating, and for about a week
every month, my ovary feels like
it’s on fire.”

Lack of HPV vaccine

Information

Individuals are unsure of what HPV
is, including HPV prevalence, HPV
vaccine research, and/or prevalence
of disease.

“How long have we been doing
this? How long have we been
doing the research? How long has
it been available if it’s available?”

Exposure to information
Individuals have not been exposed to
either positive or negative outside
HPV vaccine sources of information.

“I honestly have not heard
anything at all.”

3.3. Patient Trust

Fourteen out of twenty-one caretakers voiced a strong distrust of news/social media
for vaccination information. Parents rated these as the worst sources of vaccine information.
Concurrently, individuals expressed a lack of trust in the medical system. It was found that
6 out of 21 individuals did not trust the healthcare system due to the short development time
for the COVID-19 vaccine, mentioning, “I want to hear that we took our time, and we were
able to pinpoint exactly what we needed and exactly what they needed.” (Table 4). Eight
out of twenty-one parents explored the possibility of risky situations when undergoing
medical processes: “I understood the risk when I got the COVID vaccine.” (Table 3). Lastly,
5 out of 21 individuals explained that their mistrust originated from the experimentation of
people to understand treatment. A parent’s niece convinced him to receive the COVID-19
vaccine by mentioning, “Dude, hello, we all have to be guinea pigs sometimes.” (Table 4).

Table 4. Patient trust code specifications.

Code Subcategories Definition Example Quote

Mistrust in news/social
media

Individual mentions that social media
or news are not a reliable source
of information.

“There are a lot of stories that are false
where people just go on and just like ‘oh
the vaccine does this’ especially in regards
to the COVID vaccines, which just simply
aren’t true, and so not a good source to
believe.”

Mistrust in healthcare system

Time

Individual shows a lack of trust within the
healthcare system, in particular pertaining
to the amount of time taken to develop
medical innovations as a direct
relationship with the effectiveness of the
innovation.

“I want to hear we took our time, and we
were able to pinpoint exactly what we
needed and exactly what they needed.
Time.”

Risks

Individuals show a lack of trust in the
healthcare system, in particular, in the
possible risks that an individual might
take when undergoing medical processes
and the negative consequences that could
arise.

“I mean you sometimes have to take the
risk and I understood the risk when I got
the COVID vaccine.”

Experimentation

Individuals expressed the feeling that the
medical industry uses people as a means
to understand treatments through trial
and error.

“She was like ‘dude, hello we all have to
be a guinea pig sometimes.’ And I was
like ‘what do you mean?’ She goes ‘well
when the polio vaccine came out, do you
think they were like, yeah this is going to
work? No, there were hiccups here and
there, they had to do their research. And
now we have a really strong polio vaccine
that can prevent that from happening.’”
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3.4. Physician Reliance

In contrast, over half of the caretakers expressed trust in doctors for information (18
out of 21). One participant even mentioned, “Anything the doctor says is good for my
children, I’m all ears for.” (Table 5). Three out of twenty-one caretakers reported feeling
more comfortable when medical professionals incorporate patients into their medical
decisions: “That is the best way, kind of sharing the information.” (Table 5). Additionally,
caretakers were hesitant to allow their children to be vaccinated at alternative locations
without direct supervision of a physician (11 out of 21), stating, “I know how bad a reaction
can be. I would rather it happen at the doctor.” (Table 5). Some parents (7 out of 21)
preferred vaccine administration by the child’s general doctor rather than a specialty clinic.
One said, “I think that really should be done by the main head doctor because, again, he is
the one that has been seeing the same kid for however many years they know that they
know the child”.

Table 5. Physician reliance code specifications.

Code Subcategories Definition Example Quote

Trust in doctor

Information

Individual stated that they trust
the information received
regarding vaccination from their
primary care physician.

“Oh, I was more than okay with it
because I trust the doctor saying
that hey this is going to help your
child. So, when the lady came in
and said can we do it, it would help
her, I trusted her, and that made me
do it. Anything the doctor says is
good for my children, I’m all ears
for.”

Nurse vaccine
administration

Individual stated that they would
feel most comfortable with
vaccines being administered at a
physician’s office.

“No, because I know how bad the
reactions can be. I would rather it
happen at the doctor.”

Shared decision making

Individual states he/she feels
more comfortable when medical
professional incorporates patients
into decisions regarding their
care.

“That is the best way, kind of
sharing the information ‘hey, this is
what I saw, this is what we found.’
You can take the information, look
it up yourself, be comfortable with
yourself. Because I think that’s
what we are missing, being
comfortable with the decision that
other people are taking for us, if
that makes sense.”

General doctor administer
vaccine

Individual expressed preference
in having their child’s general
doctor administer vaccinations
compared to a specialty clinic

“I think that that really should be
done by the main head doctor
because, again, he’s the one that has
been seeing the same kid for
however many years, so they know
that they know the child.”

3.5. Attitudes about Alternate Vaccination Sites

Most parents expressed reluctance to have their children vaccinated at a school. Com-
mon explanations for this preference were “I don’t trust the cleanliness of schools,” “I just
want them to have it where they’re the most comfortable and will behave the best while
they’re getting it,” or “school is not a safe place in a sense for medical stuff.” Less than half
of the participants (8 out of 21) would be comfortable with a nurse administering vaccines
without a supervising physician, stating, “A nurse is also a trained professional.” (Table 6).
However, few participants (3 out of 21) would consider school vaccination if this became
a common practice. “It would make me more accustomed to it, I guess, like a cultural
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thing.” For similar reasons, many parents (9 out of 21) were also unwilling to vaccinate their
children at a pharmacy; however, the rationale for this preference was vague. Explanations
given were “No. . . I just don’t approve of it.” (Table 6). Some of those individuals who
would not prefer to vaccinate their children at a pharmacy would do so if necessary (5 out
of 21), explaining, “It’s not something I would not do, but I’d just prefer not to.” (Table 6).
Furthermore, all the participants disagreed with the dentist administering the HPV vaccine,
stating that it is unrelated to oral health.

Table 6. Response to initiative code specifications.

Code Subcategories Definition Example Quote

Trust in school nurse

Individuals are comfortable with
nurses administering vaccines in
schools without direct physician
supervision.

“No, I can’t think of any [anything
that would make me feel more
comfortable about my child receiving
the HPV vaccine at school]. A nurse is
also a trained medical professional.”

Pharmacy HPV
vaccination

Unwilling
Individuals expressed
unwillingness to vaccinate their
child against HPV at a pharmacy.

“No. . . I just don’t approve of it.”

Not preferred

Individuals expressed
hesitancy/concern to vaccinate
their child against HPV at a
pharmacy but would do it.

“I don’t typically love that because I
just don’t see that as being super
sanitary, but I mean, I would. It’s not
something that I would not do, but
I’d just prefer not to.”

Against mandatory
vaccination

Belief that vaccinations should be
up to the parent’s discretion and
not be enforced by the
government as a prerequisite for
public benefits.

“No. Because some people are
religious and they don’t believe in
vaccines, and by y’all doing that,
that’s stopping another way from not
attending school for people so that
they don’t need it, so that stops
education for little ones in making the
world dumb, honestly.”

Lastly, regardless of whether the participants’ child had received the HPV vaccine,
most parents (17 out of 21) believed that the government should not enforce HPV vac-
cination as a prerequisite for public benefits. One of the participants mentioned, “Some
people are religious, and they do not believe in vaccines, and by y’all doing that, that’s
stopping another way from not attending school for people so that don’t need it, so that
stops education for little ones in making the world dumb, honestly.” (Table 6).

When asked about school vaccination logistics, half of the parents stated they preferred
to be informed of their children’s vaccination options at their school through the welcome
package given out at the beginning of the school year, while others preferred an electronic
notification. Participants were also asked how far in advance they should be notified about
the availability of school vaccinations; the most frequent response (8 out of 21) reported
was at least 2 weeks in advance, ranging from 1 week to 1 month.

3.6. HPV Vaccination Administration

Less than half of the individuals interviewed (8 out of 21) mentioned a preference
for starting HPV vaccination during the teenage years (age above 10 years). The rationale
varied widely between individuals. Some parents stated that HPV vaccination should
start as soon as menstruation begins: “My daughter started early, so that’s why I was
okay with her getting the HPV vaccine”. Other caretakers believed that HPV vaccination
would encourage the onset of intercourse (2 out of 21) and thus should be administered
when a child can talk about sexuality: “When you are able to talk to them about sex, and
you’re able to feel comfortable talking about things like that.” (Table 7). Lastly, a couple of
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participants (5 out of 21) believed that the best time to administer the HPV vaccine is when
one is sexually active: “I would probably recommend it to people who are active, sexually
active, and then exploring their sexuality.” (Table 7).

Table 7. HPV vaccination administration.

Code Subcategories Definition Example Quote

Timing of HPV vaccine
administration

Teens >10 years old
Individuals stated teenage

years are the most appropriate
age for HPV vaccination.

“Yes, 13, 14, you know when
you are able to talk to them

about sex, and you’re able to
feel comfortable about things

like that.”

9–10 years old
Individuals are comfortable

giving HPV vaccine between
ages 9 and 10.

“I think it’s great. I think the
reasoning that they give it to

them earlier is a good reason.”

HPV vaccine for sexually
active

Conception that individuals
who would most benefit from

vaccines are those who are
sexually active or exploring

their sexuality.

“I’m pretty sure I would
probably recommend it to

people who are active,
sexually active, and then

exploring their sexuality and
whatnot.”

4. Discussion

Our study found that caretakers’ opinions on the timing of HPV vaccination differed
from the ACIP guidelines. Many participants preferred starting the HPV series during their
child’s teenage years (>10 years). The rationale for this preference varied widely between in-
dividuals and was not necessarily scientifically supported. Many of the justifications given
for delayed vaccination had to do with the misguided association between the HPV vaccine
and sexual maturity. Much work has been carried out to deconstruct this narrative, includ-
ing the rebranding of the HPV vaccine by the CDC-Hager Sharp campaign in 2015 [21].
Providers’ support and counseling continue to be key aspects in educating parents on this
subject. When parents believe that a child’s vaccination could initiate sexual behavior,
rather than disproving their argument, providers should attempt to desexualize the HPV
vaccine by highlighting its use against cervical cancer and emphasizing its novelty [22].
When questioned on the necessity of its early administration, providers can emphasize
the need to vaccinate before the onset of potential HPV infection. Another strategy is to
inform caretakers that HPV vaccination provides a more robust immune response when
administered at a young age. Additional assistance for physicians in navigating difficult
discussions with parents can be found in the CDC HPV vaccination recommendations [23].
It should also be noted that most participants in our study agreed with starting early HPV
vaccination. However, the interviews reported parents’ opinions after PN education had
already occurred. It is, therefore, difficult to assess whether participants felt this way before
the PN HPV vaccination educational session.

Overall, interviews of parents with 9- to 10-year-old children revealed considerable
concern about vaccination side effects. This may have led parents to avoid certain vaccines,
such as those to prevent influenza and COVID-19. Despite concern about vaccine safety, in
general, most of the parents interviewed believed that the HPV vaccine was beneficial to
their child’s health by protecting them against future diseases. These results conflict with
the findings in the literature, which mention an overall increase in HPV vaccine hesitancy.
For example, a questionnaire administered to 5249 women in Greece found a decline in
intention to vaccinate when the HPV vaccine became available, coinciding with a rise
in the proportion of women concerned about its potential side effects, specifically those
promoted by the media [24]. It should be noted that while the participants in our study
voiced a strong distrust in news/social media when obtaining vaccination information,
side-effect hesitancy continues to be a strong influence against HPV vaccination. Since
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parents were interviewed after their child’s clinic visit, their responses likely reflect the
education on HPV and the vaccine they received from a PN. In fact, 18 out of the 21 parents
agreed to have their child receive the HPV vaccine the day of the visit. Therefore, our study
suggests that educating parents on HPV and the HPV vaccine is an effective strategy to
help overcome barriers to vaccination.

Throughout interviews, multiple caregivers demonstrated inadequate medical in-
formation or a lack of understanding of the medical process and vaccine functionality.
School-based health education has consistently improved student health knowledge sur-
rounding the scientific and philosophical principles of individual and societal health [25].
However, as of 2018, only 38 states and the District of Columbia mandate sex education
and HIV education, and when these are provided, only 17 states require the content to be
medically accurate. In Texas, where this study occurred, sex or HIV information is not
mandated. If provided, it does not need to be medically accurate, only age-appropriate,
and can allow for the promotion of religion [26]. None of the states consider vaccine literacy
as an objective in their health education curriculum. Thirty-two states have no formal
vaccine education, and few require it in their school health curriculum. Only Colorado
and Maryland require health classes to discuss vaccination during middle and high school.
Texas requires vaccine education during high school and not in middle school. Further-
more, none of the states provide vaccine guidance to teachers, which explains why only
37% discuss herd immunity in their classrooms [27]. These circumstances provide the
platform for vaccine misinformation and vaccine illiteracy. Therefore, states need to change
school health education content requirements before it could be another avenue to educate
individuals on HPV and the vaccine.

Knowledge is critical in the beginning stages of behavior change, especially in adopting
healthy behavior [28]. Key stakeholders (such as parents, school staff, and providers)
should possess adequate knowledge about HPV and the vaccine to make correct decisions
regarding their children’s or students’ health. Even though all participants had received
education from a PN, they still reported a lack of HPV vaccine information and a lack
of exposure to positive or negative sources of information. These results indicate that
participants had not likely received HPV education before counseling by the PN. Apart
from the physician’s office, a large portion of education is expected to be completed in
schools. However, in 2017, the US Department of Health and Human Services released
a report stating that only 1.2% of secondary schools in Texas provide the HPV vaccine,
with a national range of 0–29%. Regarding general sexual health services, only 0.3% of
Texas schools would provide STD treatment (0–19% range), and only 0.3% would provide
condoms (0–20% range). Seventy-eight percent of Texas secondary schools did not provide
sexual or reproductive health, and only 29% provided parents and families with information
on how to communicate with their children about sex [29]. Vaccination education should
be a multidisciplinary approach, as vaccination initiatives would likely suffer if public
schools were not used as a communication channel.

Interview responses indicate that many participants mistrust medical advances, ap-
proaches, and vaccine testing. Some mistrust is rooted in the history of the medical
profession, specifically regarding research and the use of people as subjects of experimenta-
tion. The infamous Tuskegee Syphilis Study between 1932 and 1972 left racial and ethnic
minorities with generational trauma, continuously propagated by a health system that cre-
ates, sustains, and reinforces racism, classism, homophobia, transphobia, and stigma [30].
Half of the participants identified as black, and approximately one-fourth identified as
Hispanic; data, however, was not stratified by race or ethnicity, making it difficult to know
whether medical mistrust is related to minority status within this study. However, it should
be noted that participants’ mistrust revolved around the theme of medical experimentation.
A few participants believed that the longer it takes to produce a vaccine, the safer the
vaccine. The rapid development of the COVID-19 vaccine fueled such misconceptions [31].
Other participants felt that medical processes and procedures were dangerous. Lastly,
caretakers also felt that the medical industry uses people as a means to understand treat-
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ments. When interviewing a caretaker, he stated that his niece convinced him to take the
COVID-19 vaccine by focusing on the overall public benefit and coming to terms with
being considered a guinea pig. The participant’s feelings appeared to arise from the belief
that the healthcare system in place does not prioritize an individual’s well-being or health.
Individuals are, therefore, forced to see for their well-being and protect themselves from
medical management. Medical mistrust can have serious consequences, such as lower
healthcare utilization and poorer management of health conditions. It is the responsibility
of the healthcare community to amend these wrongdoings by acknowledging past and
ongoing trauma and collaborating among communities that have experienced historical
and social exclusion [32].

Provider endorsement is an important determinant factor in HPV vaccine accep-
tance [33]. Physicians’ recommendations can increase HPV vaccination and completion by
three and nine times [34]. These findings are consistent with our data, as caretakers thought
doctors were a trustworthy source of medical information and vaccine administration.
Moreover, caretakers preferred that their child’s physician supervise vaccination. These
results indicate that parents prefer that their child be vaccinated in a clinical setting. Despite
public trust in healthcare professionals, many providers lack general HPV and vaccine
knowledge and are hesitant to make recommendations not stated in professional organi-
zations’ guidelines. HPV vaccination initiatives should encourage doctors to internalize
HPV vaccination guidelines from their colleagues and profession. Additionally, many
providers believe they will not convince parents and patients of the vaccine’s effectiveness
and value. An initiative focused on self-efficacy might address this issue by improving
physician confidence in addressing parental concerns [34]. How vaccination is discussed
can also significantly influence a parent’s decision to vaccinate their children. In a 2013
study, the American Academy of Pediatrics found that parental odds with vaccination
increased when providers discussed vaccines with parents compared to when providers
treated vaccines as routine [35]. Many participants reported feeling more comfortable when
medical professionals incorporate patients into decisions regarding their care. However, a
collaborative discussion, as well as shared decision-making, surrounding vaccinations is
not typically executed by providers since doing so would present vaccine avoidance as a
valid option. Yet, disregarding parental emotions in the matter could hinder the physician–
patient relationship and, thus, future scheduled vaccinations. Therefore, a physician should
tread carefully in this matter as a choice should be given to the patient or the patient’s
parents while concurrently voicing a strong recommendation for the HPV vaccine.

Patient navigators can assist in creating a discussion with the patient or family in
situations when providers cannot do so. PNs can take advantage of regular clinic visits to
inform unvaccinated or partially vaccinated patients about HPV and the availability of a
vaccine that protects against infection and disease. Such a program was initiated in 2014 at
the University of Texas Medical Branch. The PNs hired by the vaccination program screened
the electronic medical records of 9–17-year-old patients with upcoming appointments at a
UTMB clinic and approached parents whose children were unvaccinated or incompletely
vaccinated against HPV. If the parents consented, the children received the vaccine that
day. The vaccine is administered at no cost to the family. The program’s high initiation and
completion rates show that taking advantage of a routine clinic visit to educate patients on
HPV and offer the vaccine is an effective strategy to increase vaccination rates [20].

Moreover, school-based vaccination is considered one of the most effective and efficient
means of ensuring high HPV vaccination rates among adolescents [36,37]. Under this
initiative, schools would routinely deliver recommended vaccine doses to students, making
these prime locations for vaccine initiatives. HPV vaccination has historically been offered
exclusively in clinics, which may create a barrier for caregivers. Offering vaccines in
school settings at no cost has increased adolescent immunization rates in some areas of the
US. However, only Rhode Island, the District of Columbia, and Virginia schools require
individuals to receive the HPV vaccine. “Vaccinate before you Graduate” is a Rhode Island
program where the Department of Health offers free vaccines to all middle and high school
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students. Rhode Island is now known to have the highest HPV vaccination rate in the
country [36]. Replicating such a program elsewhere may be feasible as the Affordable Care
Act requires insurance companies to cover vaccines recommended by the ACIP without
copays. Furthermore, Vaccines for Children (VFC) is another federally funded program that
can provide free vaccination to uninsured children or those not covered by Medicaid [38].
Despite greater accessibility, caretakers were reluctant to vaccinate their children at a school.
The school’s cleanliness was questioned, as well as the qualifications of the school nurse
and concerns surrounding the safety of the children. This is consistent with previous
findings from a school influenza study [39]. For similar reasons, many caretakers were
unwilling to vaccinate their children at pharmacies.

Some caretakers would consider school vaccination if this became a common practice,
indicating that culture and social norms are potential barriers. These findings are like those
seen in a study of parents of 11- to 14-year-old children attending seven middle schools in a
large urban school district. Parents who had previously used a school vaccination program
were 2.5 to 4 times more likely to report willingness to receive each specific vaccine at
school than those whose children received immunizations at another site [40]. Therefore,
various trials of school vaccination programs will need to occur before seeing a rise in
caretaker willingness to change to this venue for vaccinations. The government plays a
crucial role in implementing school vaccination programs. School vaccination programs in
Canada, Australia, and some parts of the UK are funded by the government and have seen
a significant increase in adolescent vaccination rates. However, the US does not currently
have a culture supporting this agenda [41].

When considering governmental policy surrounding school vaccination, compulsory
vaccination should be mentioned. Most participants believed that the government should
not enforce HPV vaccination as a prerequisite for public benefits. Regardless of increased
vaccine accessibility for adolescents and children, caretakers continue to have the right
to refuse any vaccination that is not mandatory under state law. However, exemptions
are made for individuals with medical conditions or based on religious freedom [41]. A
2019 systematic review of public opinions surrounding compulsory vaccination found
that parents were more likely to refuse the HPV vaccine than any other adolescent vac-
cine. It was also found that support towards mandatory vaccination increased after their
implementation, indicating a possible cultural shift that needs to be addressed [42].

5. Conclusions

The current ACIP recommendations state that the HPV vaccine should be given be-
tween 11 and 12 years of age. However, it can be initiated as early as age nine. Vaccination
at earlier ages is beneficial by increasing earlier up-to-date status and providing immunity
before HPV exposure (increasing vaccine efficacy). This study was successful in understand-
ing parental perceptions of vaccinating children at 9–10 years of age. Many participants
preferred starting the HPV vaccine series during their child’s teenage years; however, their
rationale varied widely and was not scientifically supported. Prevalent themes from the
qualitative analysis include concerns about vaccine side effects, limited knowledge and
exposure to vaccine information, and mistrust in the healthcare system. Despite these
opinions, many participants expressed trust in physicians who can provide an essential
means of bridging the information and trust gap. We encourage emphasizing patient
vaccine education through policy and public schooling, empowering physicians to educate
patients on the HPV vaccine, and allowing PNs to play a vital role in patient education.
Additionally, we propose further research into establishing school-based vaccination pro-
grams to increase the rate of HPV vaccination as well as other vaccines. Overall, this study
provides insight into parental beliefs, attitudes, and understanding of HPV vaccination at a
young age while suggesting potential interventions for improving HPV vaccine coverage.
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11. Who do you think should get the HPV vaccine? 
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18. Did the information you receive about the COVID vaccine influence how you currently
feel about the HPV vaccine? If so, how?

19. What, if anything, would make you more comfortable about giving your child the
HPV vaccine?

20. The HPV vaccine is approved for children as young as 9 years old. Do you feel
comfortable giving the HPV vaccine to your 9–10-year-old child?
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What, if any, are your concerns or hesitations about giving your 9–10-year-old
child the HPV vaccine?
Note: If they just say that their child is too young, ask them to elaborate and
give specific reasons.
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Would you feel more comfortable waiting until your child was a little older
(11–12 years old instead, for example)?
Note: If “Yes” ask why would they want to wait until the child was older.
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What do you think would be the most appropriate age for your child to get
the HPV vaccine?

21. Vaccines are usually given by primary care doctors. How do you feel about your
child being offered the vaccine at a different location (such as a specialty clinic like an
endocrine clinic or asthma clinic)?
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11. Who do you think should get the HPV vaccine? 

12. How do you feel about your child receiving the HPV vaccine? 

13. What are some advantages of vaccinating your child against HPV? 

Would you be willing to take your child to the pharmacy to get the vaccine on
your own?
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11. Who do you think should get the HPV vaccine? 

12. How do you feel about your child receiving the HPV vaccine? 

13. What are some advantages of vaccinating your child against HPV? 

How would you feel if your child’s dentist discussed HPV vaccination with
you?

22. How would you feel about your child receiving the HPV vaccine from a nurse at your
child’s school?
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What would make you feel more comfortable with your child receiving the
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23. Has your child ever received another vaccine at school?
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c. Physical Mail
d. Send informational packets home with your child

27. How would you like to be notified if an HPV vaccination team is coming to your
child’s school?

28. How far in advance would you need to be notified?
finally,

29. At the UTMB pediatric clinic, you spoke with a patient navigator about the HPV
vaccine.

a. What clinic were you attending when you spoke with the patient navigator?
Specialty or general pediatrics?

b. Were you comfortable discussing your concerns about the vaccine with your
patient navigator? Why or why not?

c. What did you like about speaking with the patient navigator about the HPV vac-
cine?

d. What did you dislike about speaking with the patient navigator about the
HPV vaccine?

e. Do you have any suggestions on how we could improve our process?
f. Did your child receive a dose of the HPV vaccine on the day you spoke with

the patient navigator?

Why or why not?
Is there anything else you’d like to talk about today? Questions? Concerns? Any
other thoughts?

References
1. Centers for Disease Control and Prevention (CDC). HPV Infection. 11 February 2023. Available online: https://www.cdc.

gov/hpv/parents/about-hpv.html#:~:text=HPV%20infections%20are%20common&text=More%20than%2042%20million%20
Americans,teens,%20become%20infected%20each%20year (accessed on 26 December 2023).

2. Szymonowicz, K.A.; Chen, J. Biological and clinical aspects of HPV-related cancers. Cancer Biol. Med. 2020, 17, 864–878. [CrossRef]
3. World Health Organizartion (WHO). Human Papillomavirus (HPV). Available online: https://www.who.int/teams/health-

product-policy-and-standards/standards-and-specifications/vaccine-standardization/human-papillomavirus (accessed on 6
March 2023).

4. Petrosky, E.; Bocchini, J.A., Jr.; Hariri, S.; Chesson, H.; Curtis, C.R.; Saraiya, M.; Unger, E.R.; Markowitz, L.E. Use of 9-
Valent Human Papillomavirus (HPV) Vaccine: Updated HPV Vaccination Recommendations of the Advisory Committee on
Immunization Practices. Morb. Mortal. Wkly. Rep. 2015, 64, 300–304.

5. Guo, F.; Cofie, L.E.; Berenson, A.B. Cervical Cancer Incidence in Young U.S. Females after Human Papillomavirus Vaccine
Introduction. Am. J. Prev. Med. 2018, 55, 197–204. [CrossRef] [PubMed]

6. Street, W. Cancer Facts & Figures 2020- American Cancer Society. Available online: https://www.cancer.org/research/cancer-
facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2020.html (accessed on 16 November 2021).

7. Chesson, H.W.; Blandford, J.M.; Gift, T.L.; Tao, G.; Irwin, K.L. The Estimated Direct Medical Cost of Sexually Transmitted Diseases
among American Youth, 2000. Perspect. Sex. Reprod. Health 2004, 36, 11–19. [CrossRef]

8. Liu, G.; Hariri, S.; Bradley, H.; Gottlieb, S.L.; Leichliter, J.S.; Markowitz, L.E. Trends and Patterns of Sexual Behaviors among
Adolescents and Adults Aged 14 to 59 Years, United States. Sex. Transm. Dis. 2015, 42, 20–26. [CrossRef] [PubMed]

9. Zimmer-Gembeck, M.J.; Helfand, M. Ten years of longitudinal research on U.S. adolescent sexual behavior: Developmental
correlates of sexual intercourse, and the importance of age, gender and ethnic background. Dev. Rev. 2008, 28, 153–224. [CrossRef]

10. Meites, E.; Szilagyi, P.G.; Chesson, H.W.; Unger, E.R.; Romero, J.R.; Markowitz, L.E. Human Papillomavirus Vaccination for
Adults: Updated Recommendations of the Advisory Committee on Immunization Practices. Morb. Mortal. Wkly. Rep. 2019, 68,
698–702. [CrossRef]

11. Stokley, S.; Curtis, C.R.; Jeyarajah, J.; Harrington, T.; Gee, J.; Markowitz, L. Human Papillomavirus Vaccination Coverage Among
Adolescent Girls, 2007–2012, and Postlicensure Vaccine Safety Monitoring, 2006–2013—United States. Morb. Mortal. Wkly. Rep.
2013, 62, 591–595.

12. The HPV Vaccine: Access and Use in the U.S. KFF. Published 12 July 2021. Available online: https://www.kff.org/womens-
health-policy/fact-sheet/the-hpv-vaccine-access-and-use-in-the-u-s/ (accessed on 6 March 2023).

13. Washington, A.; Chabaan, J.; Fakih, A.; Ford, S.; Rutledge, L.; Lilly, J.; Herrera, M.Y.; Kim, Y.; Thompson, H.S. “Why is it so
necessary?”: African American Parents’ Perspectives on Delaying and Refusing HPV Vaccination. J. Pediatr. Health Care 2023, 37,
373–380. [CrossRef]

https://www.cdc.gov/hpv/parents/about-hpv.html#:~:text=HPV%20infections%20are%20common&text=More%20than%2042%20million%20Americans,teens,%20become%20infected%20each%20year
https://www.cdc.gov/hpv/parents/about-hpv.html#:~:text=HPV%20infections%20are%20common&text=More%20than%2042%20million%20Americans,teens,%20become%20infected%20each%20year
https://www.cdc.gov/hpv/parents/about-hpv.html#:~:text=HPV%20infections%20are%20common&text=More%20than%2042%20million%20Americans,teens,%20become%20infected%20each%20year
https://doi.org/10.20892/j.issn.2095-3941.2020.0370
https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/vaccine-standardization/human-papillomavirus
https://www.who.int/teams/health-product-policy-and-standards/standards-and-specifications/vaccine-standardization/human-papillomavirus
https://doi.org/10.1016/j.amepre.2018.03.013
https://www.ncbi.nlm.nih.gov/pubmed/29859731
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2020.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2020.html
https://doi.org/10.1363/3601104
https://doi.org/10.1097/OLQ.0000000000000231
https://www.ncbi.nlm.nih.gov/pubmed/25504296
https://doi.org/10.1016/j.dr.2007.06.001
https://doi.org/10.15585/mmwr.mm6832a3
https://www.kff.org/womens-health-policy/fact-sheet/the-hpv-vaccine-access-and-use-in-the-u-s/
https://www.kff.org/womens-health-policy/fact-sheet/the-hpv-vaccine-access-and-use-in-the-u-s/
https://doi.org/10.1016/j.pedhc.2023.01.002


Vaccines 2024, 12, 245 15 of 16

14. Rodriguez, S.A.; Mullen, P.D.; Lopez, D.M.; Savas, L.S.; Fernández, M.E. Factors associated with adolescent HPV vaccination in
the U.S.: A systematic review of reviews and multilevel framework to inform intervention development. Prev. Med. 2020, 131,
105968. [CrossRef]

15. Brewer, N.T.; Fazekas, K.I. Predictors of HPV vaccine acceptability: A theory-informed, systematic review. Prev. Med. 2007, 45,
107–114. [CrossRef]

16. Kornides, M.L.; McRee, A.L.; Gilkey, M.B. Parents Who Decline HPV Vaccination: Who Later Accepts and Why? Acad. Pediatr.
2018, 18 (Suppl. S2), S37–S43. [CrossRef]

17. American College of Obstetricians and Gynecologists’ Committee on Adolescent Health Care; American College of Obste-
tricians and Gynecologists’ Immunization, Infectious Disease, and Public Health Preparedness Expert Work Group. Human
Papillomavirus Vaccination: ACOG Committee Opinion, Number 809. Obstet. Gynecol. 2020, 136, e15–e21. [CrossRef]

18. St Sauver, J.L.; Rutten LJ, F.; Ebbert, J.O.; Jacobson, D.J.; McGree, M.E.; Jacobson, R.M. Younger age at initiation of the human
papillomavirus (HPV) vaccination series is associated with higher rates of on-time completion. Prev. Med. 2016, 89, 327–333.
[CrossRef] [PubMed]

19. Brandt, H.M.; Footman, A.; Adsul, P.; Ramanadhan, S.; Kepka, D. Implementing interventions to start HPV vaccination at age 9:
Using the evidence we have. Hum. Vaccines Immunother. 2023, 19, 2180250. [CrossRef]

20. Berenson, A.B.; Rupp, R.; Dinehart, E.E.; Cofie, L.E.; Kuo, Y.F.; Hirth, J.M. Achieving high HPV vaccine completion rates in a
pediatric clinic population. Hum. Vaccines Immunother. 2018, 15, 1562–1569. [CrossRef]

21. CDC: HPV Vaccine Is Cancer Prevention. Hager Sharp. Available online: https://hagersharp.com/our-%20work/case-studies/
cdc-hpv-vaccine-is-cancer-prevention/ (accessed on 22 January 2021).

22. Centers for Disease Control and Prevention. HPV Vaccination Recommendations. Centers for Disease Control and Prevention.
Available online: https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html (accessed on 16 November 2021).

23. Gilkey, M.B.; Grabert, B.K.; Malo, T.L.; Hall, M.E.; Brewer, N.T. Physicians’ rhetorical strategies for motivating HPV vaccination.
Soc. Sci. Med. 2020, 266, 113441. [CrossRef]

24. Sotiriadis, A.; Dagklis, T.; Siamanta, V.; Chatzigeorgiou, K.; Agorastos, T.; The LYSISTRATA Study Group. Increasing fear of
adverse effects drops intention to vaccinate after the introduction of prophylactic HPV vaccine. Arch. Gynecol. Obstet. 2012, 285,
1719–1724. [CrossRef]

25. Kolbe, L.J. Why School Health Education? An Empirical Point of View. Health Educ. 1985, 16, 116–120. [CrossRef]
26. Alan Guttmacher Institute. HIV and Sex Education State Policy Report—1 April 2018. 2018. Available online: https://www.

guttmacher.org/state-policy/explore/sex-and-hiv-education (accessed on 17 April 2020).
27. Plutzer, E.; Warner, S.B. A potential new front in health communication to encourage vaccination: Health education teachers.

Vaccine 2021, 39, 4671–4677. [CrossRef]
28. Glanz, K.; Rimer, B.K.; Viswanath, K. Health Behavior and Health Education: Theory, Research, and Practice, 4th ed.; John Wiley &

Sons: Hoboken, NJ, USA, 2008.
29. School Health Profiles 2016: Characteristics of Health Programs among Secondary Schools. Available online: https://stacks.cdc.

gov/view/cdc/49431 (accessed on 8 March 2023).
30. Kaul, S.; Do, T.Q.N.; Hsu, E.; Schmeler, K.M.; Montealegre, J.R.; Rodriguez, A.M. School-based human papillomavirus vaccination

program for increasing vaccine uptake in an underserved area in Texas. Papillomavirus Res. 2019, 8, 100189. [CrossRef] [PubMed]
31. Rosenthal, S.; Cummings, C.L. Influence of rapid COVID-19 vaccine development on vaccine hesitancy. Vaccine 2021, 39,

7625–7632. [CrossRef] [PubMed]
32. Jaiswal, J.; Halkitis, P.N. Towards a More Inclusive and Dynamic Understanding of Medical Mistrust Informed by Science. Behav.

Med. 2019, 45, 79–85. [CrossRef]
33. Attia, A.C.; Wolf, J.; Núñez, A.E. On surmounting the barriers to HPV vaccination: We can do better. Ann. Med. 2018, 50, 209–225.

[CrossRef]
34. Leung, S.O.A.; Akinwunmi, B.; Elias, K.M.; Feldman, S. Educating healthcare providers to increase Human Papillomavirus (HPV)

vaccination rates: A Qualitative Systematic Review. Vaccine X 2019, 3, 100037. [CrossRef]
35. Paul, P.; Fabio, A. Literature review of HPV vaccine delivery strategies: Considerations for school- and non-school based

immunization program. Vaccine 2014, 32, 320–326. [CrossRef]
36. Skinner, S.R.; Robbins, S.C.C. Voluntary School-Based Human Papillomavirus Vaccination: An Efficient and Acceptable Model

for Achieving High Vaccine Coverage in Adolescents. J. Adolesc. Health 2010, 47, 215–218. [CrossRef] [PubMed]
37. Miller, K.; Dilley, S.E.; Huh, W.K. Lessons learned from domestic and international human papillomavirus vaccination programs:

A review. Am. J. Obstet. Gynecol. 2018, 218, 467–473. [CrossRef]
38. Cooper Robbins, S.C.; Ward, K.; Skinner, S.R. School-based vaccination: A systematic review of process evaluations. Vaccine 2011,

29, 9588–9599. [CrossRef]
39. Middleman, A.B.; Tung, J.S. Urban Middle School Parent Perspectives: The Vaccines They Are Willing to Have Their Children

Receive Using School-Based Immunization Programs. J. Adolesc. Health 2010, 47, 249–253. [CrossRef]
40. 2022–2023 Texas Minimum State Vaccine Requirements For Students Grades K–12. Published Online March 2022. Available

online: https://www.dshs.texas.gov/sites/default/files/immunize/school/pdf/6-14-2022-2023-MinReq_K-12.pdf (accessed
on 8 March 2023).

https://doi.org/10.1016/j.ypmed.2019.105968
https://doi.org/10.1016/j.ypmed.2007.05.013
https://doi.org/10.1016/j.acap.2017.06.008
https://doi.org/10.1097/AOG.0000000000004000
https://doi.org/10.1016/j.ypmed.2016.02.039
https://www.ncbi.nlm.nih.gov/pubmed/26930513
https://doi.org/10.1080/21645515.2023.2180250
https://doi.org/10.1080/21645515.2018.1533778
https://hagersharp.com/our-%20work/case-studies/cdc-hpv-vaccine-is-cancer-prevention/
https://hagersharp.com/our-%20work/case-studies/cdc-hpv-vaccine-is-cancer-prevention/
https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html
https://doi.org/10.1016/j.socscimed.2020.113441
https://doi.org/10.1007/s00404-011-2208-z
https://doi.org/10.1080/00970050.1985.10615862
https://www.guttmacher.org/state-policy/explore/sex-and-hiv-education
https://www.guttmacher.org/state-policy/explore/sex-and-hiv-education
https://doi.org/10.1016/j.vaccine.2021.06.050
https://stacks.cdc.gov/view/cdc/49431
https://stacks.cdc.gov/view/cdc/49431
https://doi.org/10.1016/j.pvr.2019.100189
https://www.ncbi.nlm.nih.gov/pubmed/31654772
https://doi.org/10.1016/j.vaccine.2021.11.014
https://www.ncbi.nlm.nih.gov/pubmed/34802786
https://doi.org/10.1080/08964289.2019.1619511
https://doi.org/10.1080/07853890.2018.1426875
https://doi.org/10.1016/j.jvacx.2019.100037
https://doi.org/10.1016/j.vaccine.2013.11.070
https://doi.org/10.1016/j.jadohealth.2010.07.002
https://www.ncbi.nlm.nih.gov/pubmed/20708557
https://doi.org/10.1016/j.ajog.2017.08.109
https://doi.org/10.1016/j.vaccine.2011.10.033
https://doi.org/10.1016/j.jadohealth.2010.01.009
https://www.dshs.texas.gov/sites/default/files/immunize/school/pdf/6-14-2022-2023-MinReq_K-12.pdf


Vaccines 2024, 12, 245 16 of 16

41. Gualano, M.; Olivero, E.; Voglino, G.; Corezzi, M.; Rossello, P.; Vicentini, C.; Bert, F.; Siliquini, R. Knowledge, attitudes and beliefs
towards compulsory vaccination: A systematic review. Hum. Vaccines Immunother. 2019, 15, 918–931. [CrossRef] [PubMed]

42. Opel, D.J.; Heritage, J.; Taylor, J.A.; Mangione-Smith, R.; Salas, H.S.; DeVere, V.; Zhou, C.; Robinson, J.D. The Architecture of
Provider-Parent Vaccine Discussions at Health Supervision Visits. Pediatrics 2013, 132, 1037–1046. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1080/21645515.2018.1564437
https://www.ncbi.nlm.nih.gov/pubmed/30633626
https://doi.org/10.1542/peds.2013-2037
https://www.ncbi.nlm.nih.gov/pubmed/24190677

	Introduction 
	Materials and Methods 
	Results 
	General Vaccination Bias 
	Knowledge Gap 
	Patient Trust 
	Physician Reliance 
	Attitudes about Alternate Vaccination Sites 
	HPV Vaccination Administration 

	Discussion 
	Conclusions 
	Appendix A
	References

