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Abstract: We identified factors associated with student nurses’ Human Papillomavirus Vaccine (HPV)
vaccination status and their intention to counsel parents on HPV vaccination. Undergraduate student
nurses (N = 153) from a large university in the south participated. Descriptive statistics, chi-squared
tests, and independent t-tests (p < 0.05) were used to characterize the students’ vaccination status.
Logistic regression was used to identify factors associated with vaccination status. HPV vaccination
rates were low. Students who were older and married or living with a partner were less likely to
have completed the HPV vaccine series. The most commonly cited reason for non-initiation and
non-completion was the lack of provider endorsement. Vaccination status did not differ significantly
according to race/ethnicity, religion, skills, or intention to counsel parents. While intentions to
counsel parents on HPV vaccination are high among student nurses, interventions to improve
vaccination rates among student nurses are needed.

Keywords: HPV vaccines; human papillomavirus vaccines; student nurses; papillomavirus vaccines;
human papillomavirus viruses

1. Introduction

Human papillomavirus (HPV) is the most prevalent sexually transmitted infection
(STI) in the United States [1]. Before vaccine introduction, an estimated 14 million new HPV
infections occurred yearly, with nearly half occurring in persons aged 15-24 [1]. Persistent
infection with high-risk HPV types may result in cervical, oropharyngeal, vulvar, vaginal,
penile and anal cancer as well as genital warts and recurrent respiratory papillomatosis [2].
HPV-associated cancers have drastically increased, with 45,000 cases annually in the
U.s. [3].

Sexually active adolescents and young adults have the highest prevalence of HPV
infection, with 50-80% of cases occurring within 2-3 years of sexual debut [1]. It is estimated
that approximately 3200 new cases of HPV-associated cancers are diagnosed in Texas each
year [4]. The HPV-associated cancer incidence rate is lower in Texas (11.7 cases per 1000)
when compared with the U.S. (12.3 cases per 100,000) [4]. However, HPV-associated
cervical cancer incidence rate is significantly higher in Texas than in the U.S. [4]. In 2019,
48.4% of Texas adolescents aged 13 to 17 years old were up to date on the HPV vaccine,
compared to the 54.2% national average [5].

The Advisory Committee on Immunization Practices (ACIP) recommends the HPV
vaccine to 11- to 12-year-old adolescents, with catch-up vaccination for those aged 13-
26 years [1]. The U.S. Food and Drug Administration (FDA) approved the use of the
vaccine for women and men aged 27 through 45 years. [6]. Subsequently, the ACIP
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recommended shared clinical decision making regarding HPV vaccination for high-risk
adults 27-45 years old who are not adequately vaccinated [1]. The HPV vaccine remains a
cost-effective yet underutilized prevention strategy [7].

Although HPV affects all individuals, college-aged persons face substantially greater
risks of HPV-related diseases than older adults; yet, many remain under-vaccinated [1].
In 2016, coverage with at least one dose of the HPV vaccine was only 48.5% among
women and 13.5% among men aged 19-26 [8]. Studies indicate that vaccine uptake
among college students is strongly associated with being younger [9], non-Hispanic [10],
unmarried [11], and not practicing organized religion [10]. Studies also indicate that a
provider’s recommendation [12], supportive HPV vaccine beliefs of peers and significant
others [9], and low vaccination costs [13] are key determinants to vaccine uptake among
college students.

College-aged youth are a priority group for HPV catch-up vaccinations [14]. Existing
research among 18- to 26-year olds has focused on investigating the determinants of
vaccine uptake including HPV vaccine knowledge, attitudes and beliefs, and provider
recommendation [15]. Since the HPV vaccination recommendations were established,
few studies have examined the factors associated with HPV vaccination status among
college students, and no research to date on HPV vaccine uptake has focused specifically
on student nurses despite their future role in vaccination endorsement and delivery.

Student nurses, as future professionals in the largest segment of the health care sys-
tem, are uniquely positioned to provide vaccine education, address parental concerns, and
offer strong vaccine endorsements. Research has shown that nurse-led vaccine promotion
improves uptake [16,17]. Studies suggest that nurses with positive attitudes toward vacci-
nation and who express a willingness to be vaccinated are more likely to recommend HPV
vaccinations [18,19]. Thus, identifying the factors associated with HPV vaccine uptake
may help address student nurses’ personal HPV vaccine uptake and completion and their
intention to provide a strong HPV vaccine endorsement.

Study Aims

The primary aim of this study was to identify factors associated with student nurses’
HPV vaccination status, their preferred counseling strategies, perceptions of parental
vaccination hesitancy, and to assess whether their skills and intentions to counsel parents
differed by their vaccination status. We assessed student nurses” HPV vaccination status
in a diverse sample of student nurses recruited from a large urban nursing school in
the southwest.

2. Materials and Methods
2.1. Design

The data in this study were derived from the baseline survey of a large randomized
controlled intervention trial. Undergraduate student nurses were recruited between 2015
and 2018.

2.2. Data Collection

Data collection began after approval from the university’s Institutional Review Board.
Survey items were drawn from measures used in previous published studies of HPV
vaccination uptake [20,21], skills satisfaction [22], and HPV-endorsement outcome expecta-
tions [7].

2.3. Measures

Demographics pertaining to age, race/ethnicity, marital status, and religion were
collected. The students’ vaccination status, including vaccination non-initiation, initiation,
and completion, were assessed. Non-initiation was defined as not receiving any HPV dose.
Initiation was defined as receiving at least one dose of HPV vaccine. Completion was de-
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fined as having completed all three doses of the HPV vaccination series (the recommended
dosing at the time of this study).

Factors associated with vaccination status were assessed using questions adapted
from Kessel et al. [20]. Participants were asked about their current level of confidence in
providing counseling and education to parents and youth using 14-items developed by
Guilamo-Ramos et al. (x = 0.65) [22]. Participants were also asked to rate their level of
satisfaction as both parent-communication counselors and adolescent health educators
using a 5-point Likert scale.

The HPV-endorsement outcome expectation scale was used to assess students’ beliefs
about HPV vaccine endorsement; using an eight-item scale developed by McRee, Gilkey,
and Dempsey [7]. Students also reported their beliefs about HPV vaccine endorsement.

Intention to counsel parents on HPV vaccination was assessed via two items devel-
oped by investigators. Perceived parental barriers to HPV vaccine uptake and preferred
counseling strategies were assessed using items from the Minnesota Health Care Provider
Survey [7].

2.4. Analytic Strategies

Data were analyzed using IBM Statistical Package for Social Sciences (SPSS, version 25,
IBM, Armonk, NY, USA). Descriptive statistics were used to analyze demographic distribu-
tion and to stratify the participants by vaccination status. p values of less than 0.05 were
considered statistically significant for all analyses. Bivariate frequencies and chi-squared
tests were then calculated to compare HPV vaccination status by demographic variables.
Statistically significant variables were included in the final multivariable analyses of HPV
vaccination initiation and completion. Bivariate associations of age and marital status with
HPV vaccination completion were examined using logistic regression and were expressed
as unadjusted odds ratios (OR). For the logistic regression analyses, HPV vaccination com-
pletion was dichotomized. The relations between age, marital status, and HPV vaccination
completion were then examined using a multivariable logistic regression model.

Univariate descriptive statistics were computed to describe the distribution of each
outcome variable. Next, independent-samples t-tests were used to determine the mean
differences between non-initiators and initiators and between initiators and completers.
The rest is on your table. Finally, we examined differences in intentions to counsel parents
on HPV vaccination status between non-initiators and initiators and between initiators
and completers. The Mann-Whitney U test was used due to a non-normal distribution of
the data.

3. Results
3.1. Sample Characteristics

The mean age of participants (N = 153) was 24.5 years (SD = 5.95), with 73% (n = 112)
aged between 18 and 26 years. The majority of participants were non-Hispanic (n = 111,
73%) and self-identified their race as either Caucasian (n = 97, 63.4%), Asian (n = 23, 15%),
African American (n = 15, 9.8%) or Other (n = 18, 11.8%). Nearly three-fourths of the
participants (n = 107, 70%) were single, with 30% (n = 46) stating that they were married or
living with a partner. The vast majority of the participants identified as religious (n = 133,
87%); 73% (n = 111) self-identified as Christian (Table 1).

3.2. HPV Vaccination Status

Forty-two percent (1 = 64) of the students reported that they had not initiated HPV
vaccination (Table 1). Of students who had initiated the vaccine, 42% (n = 65) reported
that they had received all three doses of the HPV vaccine. Caucasian (n = 56, 62.9%) and
Hispanic (n = 29, 32.5%) participants were more likely to initiate the vaccine than Asian
(n =13, 14.6%) or African American (1 = 10, 11.2%) students. Caucasian and Hispanic
students had higher rates of HPV vaccination completion (1 = 40, 61.5% and n = 19, 29%,
respectively) than Asian (n =9, 13.8%) and African American (n =9, 13.8%) students.
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Table 1. Sample characteristics by HPV vaccination status among student nurses (1 = 153).

Variables Non-Initiators Initiators Total
(n=64) (n=89) (n=153)
! (n = 24); n (%) !
Demographics
Age in years, M (SD) t 24.5 (5.95)
<26, 1 (%) 36 (56) 20 (83) 56 (86) 112 (73.2)
>26, 1 (%) 28 (44) 4(17) 9 (14) 41 (26.8)
Ethnicity, n (%)
Hispanic 13 (20) 10 (42) 19 (29) 42 (27.4)
Non-Hispanic 51 (80) 14 (58) 46 (71) 111 (72.6)
Race, n (%)
Caucasian 41 (64) 16 (66.6) 40 (61.5) 97 (63.4)
Asian 10 (15.6) 4(16.6) 9 (13.8) 23 (15)
African American 5(7.8) 1(4.1) 9 (13.8) 15 (9.8)
Other § 8 (12.5) 3 (12.5) 7 (10.8) 18 (11.8)
Marital status, 1 (%)
Single/ 1;2;1“ a 33 (52) 18 (75) 56 (86) 107 (70)
I\W/Ii;rfgg }Q’;g 31 (48) 6 (25) 9 (14) 46 (30)
Religion, 1 (%)
Christian 45 (70) 17 (70.8) 49 (75.3) 111 (72.6)
Other § 19 (30) 7 (29) 16 (25) 42 (27.4)

Note: + Mean (standard deviation); f American Indian or Native American; multiracial; something else; § Atheist,
Buddhist, Hindu, Jewish, Muslim, none of the above, refuse to answer.

Chi-squared tests indicated a significant relationship between HPV vaccination com-
pletion and marital status (X? {3, n = 153} = 20.11, p < 0.000) among those who had received
at least one dose of HPV vaccine (initiators). Specifically, married students were less likely
to have received the HPV vaccine than were single students. In addition, the relationship
between vaccination completion and age was significant (¢ {151} = 4.36, p = 0.00) among
completers and non-completing initiators; older students were less likely to have completed
the HPV vaccine series than younger students. The percentage of students who were non-
completing initiators and completers did not differ by race (X? {4, N = 147} = 3.55, p > 0.47),
ethnicity (X% {1, N =153} = 0.18, p > 0.67), or religion (X% {8, N =152} = 7.83, p > 0.45) (data
not shown). Therefore, only age and marital status were included in the logistic regression.

To further explore vaccination completion, a binary logistic regression model was
conducted among non-completing initiators and completers. In the regression model,
marital status as well as age were significantly associated with vaccination completion.
Students who identified as single (OR: 2.65; 95% CI: 1.09-6.42, p = 0.031) were almost three
times more likely to have completed HPV vaccination than married students. Age (OR:
0.86; CI: 0.78-0.95; p = 0.003) was significantly associated with a decreased likelihood of
vaccination completion; an increase of one year in age was associated with a 14% reduction
in the odds of vaccination completion. The Hosmer-Lemeshow fit statistics indicated an
acceptable model fit (x> = 8.50, p = 0.39) (Table 2).

Students who had received at least one HPV vaccine dose (1 = 89) reported that the
most important factors influencing vaccination initiation were a provider’s recommen-
dation (n = 25, 39%), confidence in the HPV vaccine (n = 24, 27%), having a parent who
recommended the vaccine (n =9, 14%), and having adequate knowledge of HPV disease
and the vaccine (n = 9, 14%). The most commonly cited factors that influenced vaccination
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completion were age (<26) (n = 21, 24%), a provider’s recommendation (n = 17, 19%), and
the convenience of receiving the vaccine (n = 15, 17%). The most common reasons for not
completing the HPV series among non-initiators and non-completing initiators were age
eligibility (>26 years) (n = 17, 26%), lack of provider recommendation (1 = 14, 16%), having
an intention to complete the HPV series but not having done it yet (n = 12, 14%), and not
being sexually active (n =7, 8%).

Table 2. Factors Associated with Vaccination Completion (Completers vs. All Other Groups) among
Student Nurses.

Coefficient B SE 1 OR 1 p Value 95% CI §
Age —0.149 0.050 0.86 0.003 0.78-0.95
Marital Status 0.975 0.452 2.65 0.031 1.09-6.42

Note: t SE: standard error; 3 OR: odds ratio; § CI: confidence interval of the odds ratio.

Overall baseline scores for HPV-endorsement outcome expectations, skills satisfaction,
and counseling intentions were high among the total sample. Independent-samples -
tests found no statistically significant differences in the scores for mean HPV-endorsement
outcome expectations, skills satisfaction as a parent sexual-health communication counselor,
or skills satisfaction as an adolescent sexual-health educator between non-initiators and
initiators or between initiators and completers (Table 3). No significant difference in the
intention to counsel parents on the HPV vaccination was found between non-initiators and
initiators (U = 2661, Z = —0.952, p = 0.341) or between vaccination initiators and completers
(U=2777,Z = —0.419, p = 0.675) (Table 4).

Table 3. Independent-samples t-test comparing non-initiators and initiators.

Std. Error Sig.

Variable Group N Mean Std. Deviation Mean (@-Tailed)

Skills Satisfaction as a
Sexual-Health Non-Initiators 64 8.94 3.984 0.498 1.047 0.297
Parent-Communication Counselor

Initiators 89 9.62 3.956 0.419
Skills Satisfaction as an Adolescent ..
Sexual-Health Educator Non-Initiators 64 25.70 8.295 1.037 1.140 0.256
Initiators 89 27.30 8.748 0.927
HPV-Endorsement Outcome Non-Initiators 56  17.23 4138 0.553 0288  0.774
Expectations
Initiators 78 17.44 3.966 0.449

Independent-Samples ¢-Test Comparing Initiators and Completers

Skills Satisfaction as a
Sexual-Health Initiators 88 9.50 4.283 0.457 0.603 0.547
Parent-Communication Counselor

Completers 65 9.11 3.518 0.436
Skills Satisfaction as an Adolescent i
Sexual-Health Educator Initiators 88 26.99 8.880 0.947 0.594 0.553
Completers 65 26.15 8.176 1.014
HPV-Endorsement Outcome Tnitiators 7 1732 3.995 0.455 —087 0931

Expectations

Completers 57 17.39 4.100 0.543
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Table 4. Mann—-whitney U test comparing non-initiators and initiators.

Variable Group N Mean Rank  Sum of Ranks ut VAN p Value
Intentions to Counsel .
Parents on HPV Vaccination Non-Initiator 64 74.08 4741 2661 —0.952 0.341
Initiator 89 79.10 7040
Total 153
Intentions to Counsel ..
Parents on HPV Vaccination Initiator 88 76.06 6693.50 2777500 —0.419 0.675
Completer 65 78.27 5087.50
Total 153

Note: t U: Mann-Whitney; f Z: Z value.

Most students perceived that the factors contributing to parental decisions included
parents’ beliefs that their children are not sexually active (1 = 73, 57%) and their discomfort
in talking with their children about sex (1 = 64, 53.1%). Perceived factors that contributed
“a little” or “not at all” to parental decisions to delay or refuse HPV vaccination for their
child included the parents’ belief that the HPV vaccine is not very effective (n = 99, 77.3%),
that parents let their children decide and the children refuse the vaccine (n =99, 77.3%),
and that the child was sick at the time of the visit (n = 101, 78.9%). In addition, student’s
perception that parental concern that their children would suffer immediate short-term
effects (n = 94, 73.4%) and/or long-term complications from the HPV vaccine (n = 94, 73.4)
contributed “a little” or “not at all” to parental delay or refusal of the HPV vaccine.

3.3. Tools and Strategies for Counseling HPV Vaccine-Hesitant Parents

Students perceived that the following tools and strategies would be most helpful
in counseling parents who hesitate to vaccinate their children for HPV: information tai-
lored to the patient’s cultural background (n = 122, 87%) and specific parental concerns
(n =125, 89%) and providing information separately to parents and adolescents (1 = 106,
76%). Participants perceived that providing information to parents about the HPV vaccine
prior to the clinical visit (n = 102, 73%) and giving interactive decision aids to prioritize
their health values (n = 113, 81%) would also be beneficial when counseling parents.

4. Discussion

This study is among the first to examine the prevalence of HPV vaccination initiation
and completion among a diverse sample of student nurses. Student nurses represent
the next generation of the largest segment of health care providers and are in a position
to influence vaccination uptake and completion with strong and effective vaccination
endorsement. As HPV-associated cancer rates steadily rise and vaccine uptake remains low,
it is crucial to identify factors that could further our efforts to prevent HPV-related sequela.

This study’s findings indicate that HPV vaccination initiation remains low despite
national initiatives to improve HPV vaccination rates. Additionally, vaccine completion
rates were far below the Healthy People 2030 goal of 80% coverage. These rates mirror
rates in previous studies of college students which range from 25 to 63% [23-26] and
completion (27-60.7%) [27]. These findings also align with recent national estimates of
initiated HPV vaccination [8]. Continued efforts are urgently needed to improve catch-up
vaccination rates and eliminate missed vaccination opportunities among college students,
including student nurses, particularly in light of new ACIP recommendations for regarding
HPV vaccination for those aged 2745 [1]. One way to do this is to actively promote
HPV vaccination on college campuses through student health programs [12]. Additionally,
colleges and universities should recommend the HPV vaccination to all student nurses [28].

The majority of the participants in this study were young women. At the time of
this study, the HPV vaccine was recommended for women through age 26, men through
age 21, and through age 26 for men who have sex with men, identify as gay or bisexual,
or intend to have sex with men, and young adults who identify as transgender or who
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are immunocompromised (including HIV) [29]. Of those over the age-eligibility recom-
mendations at the time of this study, many expressed interests in receiving the vaccine.
For those adults, it is not too late to get vaccinated as the FDA recently expanded the use
of Gardasil 9 HPV vaccine to all women and men through age 45 [6]. Findings from this
study coupled with expanded recommendation age suggest a need for enhanced outreach
efforts to educate student nurses, adults under age 45, and providers about the expanded
HPV vaccination recommendation.

While the number of young adults receiving the HPV vaccine has increased over the
last several years, there are still disparities by race/ethnicity [30]. In this study, we found
that the proportion of students who had initiated vaccination in the current sample differed
by race/ethnicity, with Caucasians being more likely to initiate and complete the HPV
series than other racial/ethnic groups. These findings are similar to national estimates,
which recently showed that Caucasians (adults aged > 19) (48.5%) are more likely to initiate
the HPV vaccination than African Americans (37.7%) and young Hispanic adults (33%) [31].
However, one study found that counties with large African American populations had
higher levels of HPV vaccination uptake than those that were predominately Caucasian [32].
Studies report that ethnic minority populations accept vaccination, but cultural differences
may create barriers to vaccine uptake [33] as well as lack of access and availability of health
care services [34] and more specifically, HPV vaccination [9]. Therefore, it is important to
develop culturally relevant education and service delivery models that may increase HPV
vaccine uptake and completion among minority groups.

In our study, we found that higher vaccination completion was associated with being
unmarried. This may be related to a greater perceived risk of HPV infection among
unmarried student nurses. Those reported being married or living with a partner were less
likely to have completed vaccination. This may be due to a belief that they are not at risk of
contracting STIs. The literature suggests that single women were significantly more likely
than married women to be interested in HPV vaccination [11]. Therefore, relationship
status may influence HPV vaccination by impacting risk perceptions and perceived need.
Thus, efforts to improve HPV vaccination rates should address the lifetime risk of acquiring
HPV among young adults in relationships.

Additionally, provider’s recommendation was the most influential factor associated
with vaccine initiation and completion among student nurses. One study found that young
adults who received a provider’s recommendation were over 35 times more likely to receive
at least one dose of HPV vaccine than those who received no recommendation [35]. Our
study highlights that health care providers play an important role in health promotion
and disease prevention. The lack of provider recommendation was cited as a reason for
non-initiation and non-completion of the HPV vaccine series among under-vaccinated
students in this study. Failure to discuss vaccination may result in missed opportunities
during routine physicals may ultimately lead to the development of more HPV-related
sequela. Therefore, provider education on the expansion of the recommended age for HPV
vaccination is critical to assuring student nurses, and all adults up to age 45, are being
offered the HPV vaccine [1].

Differences in vaccination status associated with the students’ intentions to counsel,
their outcome expectations, and their skills satisfaction as both a sexual-health parent-
communication counselor and as an adolescent sexual-health educator were also assessed.
Surprisingly, there was no significant difference between the two groups (non-initiators
vs. initiators and initiators vs. completers). These findings suggest that vaccination status
did not have a negative or positive impact the students’ beliefs about counseling, skills
satisfaction, outcome expectations, or intentions to counsel parents about the HPV vaccina-
tion. This may be due the low variability in the overall sample scores on skills satisfaction,
outcome expectations, and intentions to counsel parents about the HPV vaccination which
were high among the total student nurses [36,37].

While there is some evidence that a nurse’s personal beliefs and self-confidence in
addressing vaccine concerns drive their vaccine-endorsement practices [38,39], we did not
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find such a connection among student nurses. This is important since studies continue
to find a lag in provider endorsement for Hispanic boys [40] and that highly educated,
affluent, and Caucasian parents may be less likely to opt into HPV vaccination for their
children [41]. Intentions to endorse the HPV vaccination with parents was high. However,
vaccination rates among student nurses were low. Further research is needed to determine
if improving vaccination rates among nurses will improve HPV vaccination endorsement
and to address the low vaccination rates of future providers. Studies suggest that nurses
who are willing to be vaccinated and have a positive attitude toward vaccination and are
more likely to recommend HPV vaccination to their patients [18,19].

Our findings indicate that the student nurses perceived parental barriers—such as the
belief that their child is not sexually active, discomfort in talking with their child about sex,
and the belief that their child was unlikely to get an HPV-related disease—as factors that
impact HPV vaccination rates. This is consistent with the previous literature, which suggests
that factors such as reluctance to discuss sexual health, a child’s age, and a perception of low
risk are common barriers to HPV vaccine uptake and completion among patients [7,42].

5. Limitations and Strengths

The limitations of this study include the use of previously collected data and self-
reported measures without confirmatory HPV titers or confirmation of vaccination records.
Self-reported measures (i.e., intention to counsel parents) may reflect what student nurses
felt to be the most desirable answer and may not indicate their actual future practices. Ad-
ditionally, participants were recruited using a purposive sample of student nurses from one
Bachelor of Science nursing school in an urban area, which may limit the generalizability
of the findings. While data on gender were not collected, it is important to note that most
student nurses were female. Gender differences in vaccination rates are well documented,
with females reporting higher HPV vaccination rates [43].

Despite these limitations, the focus on student nurses is an innovative approach to
deepening our understanding of the HPV vaccination status of student nurses and of the
barriers to and facilitators of vaccine endorsement. This research provides insight on stu-
dent nurses, who are transitioning to a nursing role in which they will have the opportunity
to promote HPV vaccination and to reduce missed opportunities for HPV prevention. This
study’s findings provide direction for future programs and interventions aimed at young
adults and emerging health care providers that address vaccination concerns and may
increase awareness, HPV vaccine uptake, and vaccination completion.

6. Conclusions

Given the growing epidemic of HPV infection, more research is needed, particularly
among high-risk populations and future health care providers that may increase vaccine-
promoting behaviors and impact clinical practice. Although the current acceptance of HPV
vaccination is promising, uptake and completion rates remain low among college students,
specifically student nurses. Therefore, it is important to develop targeted interventions to
increase vaccination rates among student nurses to protect them from HPV-related diseases.

Student nurses are uniquely positioned to promote HPV vaccination acceptance and
completion despite their own personal vaccine status.

Author Contributions: Conceptualization, A.H., and D.S.M.; methodology, A.H., M.EE, and D.S.M.;
formal analysis, A.H.; investigation, D.S.M., C.M., and V.G.-R.; writing—original draft preparation,
A.H.; writing—review and editing, A.H.,, D.W,, D.SM., M.E.F,, C.M,, and V.G.-R.; funding acquisition,
D.S.M. and C.M. All authors have read and agreed to the published version of the manuscript.

Funding: This study was funded by National Institutes of Health Eunice Kennedy Shriver National
Institute of Child Health & Human Development (grant number R15HD081364).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of The University of Texas
Health Science Center at Houston (protocol code HSC-SN-15-009 and 01/30/2015).”



Int. J. Environ. Res. Public Health 2021, 18, 3232 90of 10

Informed Consent Statement: Informed consent was obtained from all subjects involved in this study.

Data Availability Statement: Please contact the corresponding author to request the data supporting
reported results of this study.

Acknowledgments: The authors are especially grateful to the students who participated in this study.
This project was funded by the National Institutes of Health Institutes of Health Eunice Kennedy
Shriver National Institute of Child Health & Human Development (R15HD081364). Its contents are
solely the responsibility of the authors and does not necessarily represent the official views of the
National Institutes of Health.

Conflicts of Interest: The authors report no conflict of interest concerning the materials or methods
used in this study or the findings reported in this paper.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

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

Arbyn, M.; Xu, L.; Simoens, C.; Martin-Hirsch, P.P. Prophylactic vaccination against human papillomaviruses to prevent cervical
cancer and its precursors. Cochrane Database Syst. Rev. 2018, 5, CD009069. [CrossRef] [PubMed]

Division of Cancer Prevention and Control, Centers for Disease Control and Prevention. Number of HPV- Associated Cancer
Cases per Year. 2020. Available online: https://www.cdc.gov/cancer /hpv/statistics /cases.htm (accessed on 15 March 2021).
Texas Cancer Registry, Cancer Epidemiology and Surveillance Branch. HPV-Associated Cancers in Texas, 2013-2017. 2020.
Available online: https://www.dshs.state.tx.us/tcr/data/modifiable/HPV-Associated-Cancers-in-Texas.pdf (accessed on
15 March 2021).

Elam-Evans, L.D.; Yankey, D.; Singleton, J.A.; Sterrett, N.; Markowitz, L.E.; Williams, C.L.; Fredua, B.; McNamara, L.; Stokley, S.
National, Regional, State, and Selected Local Area Vaccination Coverage Among Adolescents Aged 13-17 Years—United States,
2019. MMWR. Morb. Mortal. Wkly. Rep. 2020, 69, 1109-1116. [CrossRef]

U.S. Food and Drug Administration. FDA Approves Expanded Use of Gardasil 9 to Include Individuals 27 through 45 Years Old. Avail-
able online: https:/ /www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm622715.htm (accessed on 13 March 2021).
McRee, A.-L.; Gilkey, M.B.; Dempsey, A.E. HPV Vaccine Hesitancy: Findings From a Statewide Survey of Health Care Providers.
J. Pediatr. Health Care Off. Publ. Natl. Assoc. Pediatr. Nurse Assoc. Pract. 2014, 28, 541-549. [CrossRef]

Lewis, RM.; Markowitz, L.E. Human papillomavirus vaccination coverage among females and males, National Health and
Nutrition Examination Survey, United States, 2007-2016. Vaccine 2018, 36, 2567-2573. [CrossRef]

Lajoie, A.S.; Kerr, J.C.; Clover, R.D.; Harper, D.M. Influencers and preference predictors of HPV vaccine uptake among US male
and female young adult college students. Papillomavirus Res. (Amst. Neth.) 2018, 5, 114-121. [CrossRef]

Lefkowitz, E.S.; Kelly, K.M.; Vasilenko, S.A.; Maggs, ].L. Correlates of human papillomavirus vaccination among female university
students. Women Health 2014, 54, 487-501. [CrossRef]

Thompson, E.L.; Vamos, C.A.; Sappenfield, W.M.; Straub, D.M.; Daley, E.M. Relationship status impacts primary reasons for
interest in the HPV vaccine among young adult women. Vaccine 2016, 34, 3119-3124. [CrossRef]

Barnard, M.; George, P,; Perryman, M.L.; Wolff, L.A. Human papillomavirus (HPV) vaccine knowledge, attitudes, and uptake in
college students: Implications from the Precaution Adoption Process Model. PLoS ONE 2017, 12, e0182266. [CrossRef] [PubMed]
Cohen, TF,; Legg, J.S. Factors associated with HPV vaccine use among Hispanic college students. ]. Allied Health 2014, 43, 241-246.
[PubMed]

Sharma, M.; Nahar, V. New approach for promoting HPV vaccination in college men based on multi-theory model (MTM) of
health behavior change. J. Prev. Med. Hyg. 2017, 58, E203-E210. [PubMed]

Marchand, E.; Glenn, B.A.; Bastani, R. HPV vaccination and sexual behavior in a community college sample. J. Community Health
2013, 38, 1010. [CrossRef]

Chan, Z.C.Y;; Chan, T.S.; Lam, YM.; Lau, LM,; Li, K.K,; Tam, W.H. HPV vaccination in Hong Kong: Implications for medical
education. Asian Pac. ]. Cancer Prev. 2011, 12, 1095-1099.

Salmon, D.A.; Moulton, L.H.; Omer, S.B.; Chace, L.M.; Klassen, A.; Talebian, P.; Halsey, N.A. Knowledge, attitudes, and beliefs
of school nurses and personnel and associations with nonmedical immunization exemptions. Pediatrics 2004, 113, e552-e559.
[CrossRef]

Askarian, M.; Khazaeipour, Z.; McLaws, M.-L. Facilitators for influenza vaccination uptake in nurses at the Shiraz University of
Medical Sciences. Public Health 2011, 125, 512-517. [CrossRef] [PubMed]

Makwe, C.; Anorlu, R. Knowledge of and attitude toward human papillomavirus infection and vaccines among female nurses at
a tertiary hospital in Nigeria. Int. ]. Women’s Health 2011, 313-317. Available online: https:/ /doaj.org/article /9b80ed5aa33b49f0
ad594b76ebe05306 (accessed on 20 December 2020). [CrossRef]

Kessels, S.J.; Marshall, H.S.; Watson, M.; Braunack-Mayer, A.].; Reuzel, R.; Tooher, R.L. Factors associated with HPV vaccine
uptake in teenage girls: A systematic review. Vaccine 2012, 30, 3546-3556. [CrossRef]


http://doi.org/10.15585/mmwr.mm6832a3
http://doi.org/10.1002/14651858.CD009069.pub3
http://www.ncbi.nlm.nih.gov/pubmed/29740819
https://www.cdc.gov/cancer/hpv/statistics/cases.htm
https://www.dshs.state.tx.us/tcr/data/modifiable/HPV-Associated-Cancers-in-Texas.pdf
http://doi.org/10.15585/mmwr.mm6933a1
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm622715.htm
http://doi.org/10.1016/j.pedhc.2014.05.003
http://doi.org/10.1016/j.vaccine.2018.03.083
http://doi.org/10.1016/j.pvr.2018.03.007
http://doi.org/10.1080/03630242.2014.903552
http://doi.org/10.1016/j.vaccine.2016.04.063
http://doi.org/10.1371/journal.pone.0182266
http://www.ncbi.nlm.nih.gov/pubmed/28786994
http://www.ncbi.nlm.nih.gov/pubmed/25433189
http://www.ncbi.nlm.nih.gov/pubmed/29123366
http://doi.org/10.1007/s10900-013-9710-0
http://doi.org/10.1542/peds.113.6.e552
http://doi.org/10.1016/j.puhe.2011.03.012
http://www.ncbi.nlm.nih.gov/pubmed/21798568
https://doaj.org/article/9b80ed5aa33b49f0ad594b76ebe05306
https://doaj.org/article/9b80ed5aa33b49f0ad594b76ebe05306
http://doi.org/10.2147/IJWH.S22792
http://doi.org/10.1016/j.vaccine.2012.03.063

Int. J. Environ. Res. Public Health 2021, 18, 3232 10 of 10

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

Widdice, L.E.; Bernstein, D.I.; Leonard, A.C.; Marsolo, K.A.; Kahn, J.A. Adherence to the HPV vaccine dosing inter-vals and
factors associated with completion of 3 doses. Pediatrics 2011, 127, 77-84. [CrossRef]

Guilamo-Ramos, V.; Jaccard, J.; Dittus, P.,; Bouris, A.; Gonzalez, B.; Casillas, E.; Banspach, S. A Comparative Study of Interventions
for Delaying The Initiation of Sexual Intercourse Among Latino And Black Youth. Perspect. Sex. Reprod. Health 2011, 43, 247-254.
[CrossRef]

Licht, A.S.; Murphy, ] M.; Hyland, A.].; Fix, B.V.; Hawk, L.W.; Mahoney, M.C. Is use of the human papillomavirus vaccine among
female college students related to human papillomavirus knowledge and risk perception? Sex. Transm. Infect. 2010, 86, 74-78.
[CrossRef] [PubMed]

Marchand, E.; Glenn, B.A.; Bastani, R. Low HPV Vaccine Coverage among Female Community College Students. |. Community
Health 2012, 37, 1136-1144. [CrossRef]

Rahman, M.; Laz, T.H.; McGrath, C.; Berenson, A.B. Correlates of human papillomavirus vaccine series completion among young
adult female initiators. Hum. Vaccines Immunother. 2014, 10, 2163-2167. [CrossRef] [PubMed]

Wilson, A.R.; Hashibe, M.; Bodson, J.; Gren, L.H.; Taylor, B.A.; Greenwood, J.; Jackson, B.R.; She, R.; Egger, M.].; Kepka, D. Factors
related to HPV vaccine uptake and 3-dose completion among women in a low vaccination region of the USA: An observational
study. BMC Women'’s Health 2016, 16, 1-9. [CrossRef] [PubMed]

Canfell, K.; Egger, S.; Velentzis, L.S.; Brown, ].D.; O’Connell, D.L.; Banks, E.; Sitas, F. Factors related to vaccine uptake by young
adult women in the catch-up phase of the National HPV Vaccination Program in Australia: Results from an observational study.
Vaccine 2015, 33, 2387-2394. [CrossRef] [PubMed]

Lindley, M.C.; Lorick, S.A.; Spinner, J.R.; Krull, A.R.; Mootrey, G.T.; Ahmed, E; Myers, R.; Bednash, G.P.; Cymet, T.C.; Maeshiro,
R.; et al. Student Vaccination Requirements of U.S. Health Professional Schools: A Survey. Ann. Intern. Med. 2011, 154, 391-400.
[CrossRef]

Center for Disease Control and Prevention. (CDC). Vaccination Coverage among Adults in the United States, National Health
Interview Survey, 2016. 2018. Available online: https://www.cdc.gov/vaccines/imz-managers/coverage /adultvaxview /pubs-
resources/NHIS-2016.html#hpv (accessed on 13 March 2021).

Boersma, P,; Black, L. Human Papillomavirus Vaccination among Adults Aged 18-26, 2013-2018. NCHS Data Brief 2020, 354, 1-8.
Available online: https://www.cdc.gov/nchs/data/databriefs /db354-h.pdf (accessed on 15 March 2021).

Williams, W.W.; Lu, P-J.; O’Halloran, A.; Kim, D.K.; Grohskopf, L.A.; Pilishvili, T.; Skoff, T.H.; Nelson, N.P.; Harpaz, R.;
Markowitz, L.E.; et al. Surveillance of Vaccination Coverage among Adult Populations—United States, 2015. Morb. Mortal. Wkly.
Rep. Surveill. Summ. 2017, 66, 1-28. [CrossRef]

Vickers, M.; Green, C.L.; Lee, H.Y,; Pierce, ].Y.; Daniel, C.L. Factors Associated with HPV Vaccination Uptake and HPV-Associated
Cancers: A County-Level Analysis in the State of Alabama. J. Community Health 2019, 44, 1214-1223. [CrossRef]

Holman, D.M.; Benard, V.; Roland, K.B.; Watson, M.; Liddon, N.; Stokley, S. Barriers to Human Papillomavirus Vaccination
among US Adolescents. JAMA Pediatr. 2014, 168, 76-82. [CrossRef]

Cartmell, K.B.; Young-Pierce, J.; McGue, S.; Alberg, A.J.; Luque, ].S.; Zubizarreta, M.; Brandt, H.M. Barriers, facilitators, and
potential strategies for increasing HPV vaccination: A statewide assessment to inform action. Papillomavirus Res. (Amst. Neth.)
2017, 5, 21-31. [CrossRef]

Gerend, M.A ; Shepherd, M.A; Lustria, M.L.A.; Shepherd, J.E. Predictors of provider recommendation for HPV vaccine among
young adult men and women: Findings from a cross-sectional survey: Table 1. Sex. Transm. Infect. 2015, 92, 104-107. [CrossRef]
[PubMed]

Fiks, A.G.; Luan, X.; Mayne, S.L. Improving HPV Vaccination Rates Using Maintenance-of-Certification Requirements. Pediatrics
2016, 137, €20150675. [CrossRef] [PubMed]

Salkind, N. Encyclopedia of Research Design; SAGE Publications: Thousand Oaks, CA, USA, 2010. [CrossRef]

Paterson, P.; Meurice, F,; Stanberry, L.R.; Glismann, S.; Rosenthal, S.L.; Larson, H.J. Vaccine hesitancy and healthcare providers.
Vaccine 2016, 34, 6700-6706. [CrossRef]

Wamai, R.G.; Ayissi, C.A.; Oduwo, G.O.; Perlman, S.; Welty, E.; Welty, T.; Manga, S.; Onyango, M.A.; Ogembo, ].G. Awareness,
knowledge and beliefs about HPV, cervical cancer and HPV vaccines among nurses in Cameroon: An exploratory study. Int. |.
Nurs. Stud. 2013, 50, 1399-1406. [CrossRef] [PubMed]

Burdette, A.M.; Webb, N.S.; Hill, T.D.; Jokinen-Gordon, H. Race-specific trends in HPV vaccinations and provider recommenda-
tions: Persistent disparities or social progress? Public Health 2017, 142, 167-176. [CrossRef] [PubMed]

Warner, E.L.; Ding, Q.; Pappas, L.M.; Henry, K.; Kepka, D. White, affluent, educated parents are least likely to choose HPV
vaccination for their children: A cross-sectional study of the National Immunization Study—Teen. BMC Pediatr. 2017, 17, 200.
[CrossRef]

Mills, J.; Van Winkle, P.; Shen, M.; Hong, C.; Hudson, S. Physicians’, Nurses’, and Medical Assistants’ Perceptions of the Human
Papillomavirus Vaccine in a Large Integrated Health Care System. Perm. J. 2016, 20. [CrossRef]

Daniel-Ulloa, J.; Gilbert, P.A.; Parker, E.A. Human Papillomavirus Vaccination in the United States: Uneven Uptake by Gender,
Race/Ethnicity, and Sexual Orientation. Am. J. Public Health 2016, 106, 746-747. [CrossRef]


http://doi.org/10.1542/peds.2010-0812
http://doi.org/10.1363/4324711
http://doi.org/10.1136/sti.2009.037705
http://www.ncbi.nlm.nih.gov/pubmed/19841004
http://doi.org/10.1007/s10900-012-9572-x
http://doi.org/10.4161/hv.29633
http://www.ncbi.nlm.nih.gov/pubmed/25424919
http://doi.org/10.1186/s12905-016-0323-5
http://www.ncbi.nlm.nih.gov/pubmed/27449775
http://doi.org/10.1016/j.vaccine.2015.01.024
http://www.ncbi.nlm.nih.gov/pubmed/25843203
http://doi.org/10.7326/0003-4819-154-6-201103150-00004
https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/pubs-resources/NHIS-2016.html#hpv
https://www.cdc.gov/vaccines/imz-managers/coverage/adultvaxview/pubs-resources/NHIS-2016.html#hpv
https://www.cdc.gov/nchs/data/databriefs/db354-h.pdf
http://doi.org/10.15585/mmwr.ss6611a1
http://doi.org/10.1007/s10900-019-00690-1
http://doi.org/10.1001/jamapediatrics.2013.2752
http://doi.org/10.1016/j.pvr.2017.11.003
http://doi.org/10.1136/sextrans-2015-052088
http://www.ncbi.nlm.nih.gov/pubmed/26297720
http://doi.org/10.1542/peds.2015-0675
http://www.ncbi.nlm.nih.gov/pubmed/26908681
http://doi.org/10.4135/9781412961288
http://doi.org/10.1016/j.vaccine.2016.10.042
http://doi.org/10.1016/j.ijnurstu.2012.12.020
http://www.ncbi.nlm.nih.gov/pubmed/23395482
http://doi.org/10.1016/j.puhe.2016.07.009
http://www.ncbi.nlm.nih.gov/pubmed/27592005
http://doi.org/10.1186/s12887-017-0953-2
http://doi.org/10.7812/TPP/15-205
http://doi.org/10.2105/AJPH.2015.303039

	Introduction 
	Materials and Methods 
	Design 
	Data Collection 
	Measures 
	Analytic Strategies 

	Results 
	Sample Characteristics 
	HPV Vaccination Status 
	Tools and Strategies for Counseling HPV Vaccine-Hesitant Parents 

	Discussion 
	Limitations and Strengths 
	Conclusions 
	References

