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Abstract
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Vaccination is a safe and effective way to prevent Human Papillomavirus (HPV) infection and
related cancers; however, HPV vaccine uptake remains low in the US. After the 2011 Advisory
Committee on Immunization Practices (ACIP) recommendation for routine HPV vaccination of
adolescent males, several studies have examined predictors for initiating the vaccine series in this
population of interest, particularly with regard to provider recommendations. This study examined
racial and ethnic differences for HPV vaccine initiation and provider recommendation in male
adolescents. Based on prior HPV vaccine uptake estimates and healthcare utilization data, we
hypothesized that minority adolescents would be more likely to initiate HPV vaccines, but less
likely to receive a provider recommendation compared to white counterparts. We analyzed the
2014 National Immunization Survey-Teen (NIS-Teen), which included 10,753 male adolescents
with provider-verified vaccination data in 50 US states, using multivariate logistic regression
models to evaluate racial/ethnic differences in HPV vaccine initiation and provider
recommendation. The odds of HPV vaccine initiation were 76 percent higher for Hispanic
adolescents and 43 percent higher for non-Hispanic Other or Multiple race adolescents compared
to white adolescents. Approximately half of parents reported receiving a provider recommendation
for vaccination, with no significant difference in the odds of receiving a provider recommendation
across racial/ethnic groups. Despite similar frequency of recommendations across racial and ethnic
groups, male adolescents who are racial/ethnic minorities are more likely to initiate vaccination.
Future research should focus on developing tailored interventions to increase HPV vaccine receipt
among males of all racial/ethnic groups.

Author Manuscript
*

Corresponding author at: Room MB 116, Main Building, The University of Hong Kong, Pokfulam, Hong Kong.
landis.katie@gmail.com (K. Landis).
Appendix A. Supplementary material
Supplementary data associated with this article can be found, in the online version, at https://doi.org/10.1016/j.vaccine.2018.04.075.

Landis et al.

Page 2

Author Manuscript

Keywords
HPV vaccines; Human papillomavirus; Adolescent; Provider recommendation; Race; Ethnicity

1.

Introduction
Over the past decade, vaccination against Human Papillomavirus (HPV) has emerged as a
safe, effective way to prevent HPV infection and subsequent related cancers [1]. Because
racial/ethnic minorities are disproportionately affected by several HPV-related cancers,
vaccination can also help reduce HPV-related cancer disparities in minority populations [2].
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However, HPV vaccine uptake remains low in the US, with current national coverage levels
still significantly below the Healthy People 2020 goal of 80% coverage [3]. Unique barriers
for parents and adolescents, such as awareness, acceptance, and lack of provider
recommendation, all pose challenges to vaccine uptake [4]. Additionally, the majority of the
HPV vaccine literature focuses on barriers to vaccine uptake for female adolescents.
However, uptake for males has been considerably slower. Following FDA licensure for male
vaccination in 2009, the Advisory Committee on Immunization Practices (ACIP) initially
recommended permissive use of the vaccine for males in 2010, but did not recommend
routine use until 2011 [5]. Vaccinating males can help reduce HPV transmission to female
sexual partners [6,7] and prevent approximately 70% of HPV-attributable oropharyngeal
cancers, which are expected to surpass the number of HPV-attributable cervical cancers in
the US by 2020 [8]. Vaccinating males offers direct benefits for cancer prevention, as
oropharyngeal cancers are often only detected at advanced stages [9]. Studies have also
shown that emphasizing oropharyngeal cancer prevention is a more persuasive argument
compared to altruism (i.e., cancer prevention in females) in increasing male vaccine uptake
[10–12]. Vaccinating males also protects groups like men who have sex with men, who do
not benefit from female-only vaccination approaches to decrease the spread of HPV [6].
More recently, researchers have also sought to better understand individual parent and
adolescent socio-demographic characteristics that predict vaccine uptake, with hopes of
tailoring patient care and interventions to improve protection from HPV. These predictors
and the parental decision making process for adolescent males are still not fully understood
[13].
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We used the 2014 National Immunization Survey – Teen [14] to examine racial/ethnic
differences in HPV vaccine initiation (first of three doses) and provider recommendation for
adolescent males. Based on existing literature, we hypothesized that racial/ethnic minority
adolescents would be more likely to initiate, but less likely to receive a provider
recommendation for HPV vaccines compared to their white counterparts [15–18]. Using
multiple logistic regression, we identified key socio-demographic predictors of HPV vaccine
initiation in adolescent males.
Study results can help identify missed educational opportunities for adolescent males and
their providers by identifying key predictors of initiation for males and exploring racial/
ethnic differences. Findings can also help guide future interventions targeting male
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adolescents to increase patient-provider communication and reduce HPV-related cancer
disparities.

2.
2.1.

Methods
Data source: National Immunization Survey- Teen (NIS-Teen) 2014
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In 2008, the National Center for Immunizations and Respiratory Diseases and the Center for
Health Statistics at the CDC expanded the original NIS survey to sample parents or
caregivers of adolescents 13–17 years old in all 50 states, District of Columbia, and Puerto
Rico or Virgin Islands [19]. The NIS-Teen contacts participants by using a list-assisted
random-digit-dialing telephone survey. In 2012, the CDC also started randomly sampling
cell-phone only households. In 2014, response rates of 60.3% and 31.2% were achieved
from those contacted via landline and cell phone, respectively [19]. This yielded a total
sample of 38,703 adolescents (20,030 landline and 18,673 cell-phone only) [19]. Parents/
caregivers were asked to self-report demographic characteristics and vaccination history of
adolescents. Interviewers also requested permission to contact immunization providers to
obtain provider-verified vaccination data. In 2014, 64.4% of landline respondents and 61.2%
of cell-phone respondents gave oral consent for NIS to follow up with providers [19].
Ultimately, 94.9% of landline sample providers and 94.8% of cell-phone providers returned
vaccine questionnaires [19]. Based on these responses, 11,243 (57.1%) of landline-sample
teens were considered to have adequate provider vaccination data. For the cell-phone sample
teens, 9,584 (52.3%) had adequate provider data. In 2014, adequate provider vaccination
data weights were provided for adolescents in all 50 US states, excluding Puerto Rico [19].
2.2.

Study sample
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The analytic sample included the 2014 NIS-Teen used with a cross-sectional study design.
Only male adolescents with provider-verified vaccination data and survey weights for all 50
US states, excluding teens sampled in Puerto Rico, were analyzed. The final sample
included 10,743 adolescent males with provider-verified data in 50 US states.
2.3.

Theoretical framework
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This study was guided by the Andersen and Aday Behavioral Model of Healthcare
Utilization [20] and the Health Belief Model [21]. The Andersen and Aday model provides a
well-developed structure for individual-level characteristics that motivate health behaviors,
such as socioeconomic status [20]. The Health Belief Model is used to understand the
decision-making process of using preventive services, and how “cues to action” influence
health behaviors like vaccination [21]. We also examined provider recommendation as a
potential moderator for the association between race/ethnicity and initiation as a method of
investigating if minority adolescents and parents are more likely to adhere to the
recommendation. The Health Belief Model has previously been used to map the predictors
of HPV vaccination [22]. The theoretical framework is detailed in Fig. 1.
2.4.

Study outcomes
The primary outcome of interest was receipt of the first of three HPV vaccine doses
(initiation). Initiation was measured using the number of provider verified HPV shots
Vaccine. Author manuscript; available in PMC 2019 June 07.
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received by each adolescent. If the adolescent received one or more shots then he was
considered to have initiated the vaccine. If the adolescent received 0 shots then he was
considered to not have initiated the vaccine sequence.
2.5.

Independent variables
Adolescent race/ethnicity was reported by caregivers and categorized as Hispanic, nonHispanic White (reference), non-Hispanic Black, and non-Hispanic Other or Multiple Race.
The second primary independent variable was provider recommendation. Caregivers were
asked “Had or has doctor or other health care professional ever recommended that [Teen]
receive HPV shots?” Recommendation was categorized as a dichotomous variable. Sociodemographic factors included age of adolescent, age of mother, health insurance, receipt of
11–12 year well-child visit, poverty status, mother’s education level, receipt of other
adolescent vaccines (Tdap or Meningococcal), mother’s marital status and census region.
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2.6.

Statistical analysis
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We generated descriptive statistics for key variables of interest and socio-demographic
characteristics of adolescents and caregivers (Table 1). Chi-square tests were used to
compare individual characteristics of adolescent HPV vaccine initiators and non-initiators.
To evaluate the effect of race/ethnicity on initiation, we used two logistic regression models
and controlled for confounding variables. A third logistic regression model examined racial/
ethnic differences in rates of provider recommendation, controlling for the same set of
confounding variables (Table 2). Statistics were performed using SAS 9.4 (SAS Institute,
Inc, Cary, NC), using appropriate complex survey procedures to account for the NIS-Teen’s
dual-frame sampling and weighting techniques.[19] Significance levels were set as p < .05
and logistic regression results were expressed as odds ratios. The Emory University
Institutional Review Board exempted this study from review.

3.

Results

Author Manuscript

Table 1 illustrates weighted individual characteristics for adolescent male initiators and noninitiators of HPV vaccines. Out of 10,743 male adolescents with adequate provider data,
4436 adolescents (41.3%) initiated the HPV vaccine. The majority of male adolescents were
non-Hispanic white (55.9%), had an 11–12 year-old well-child visit (90.4%), had insurance
coverage through an employer/union (57.1%), lived in the South (37.8%), and were up-todate on either Tdap or Meningococcal vaccines (75.3%). Overall, 53.7% of parents selfreported receiving a recommendation for HPV vaccines from a healthcare provider. The
largest percentage of adolescents came from families with reported incomes above poverty
and making >$75 K (36.4%). The largest number of their mothers were college graduates
(37.1%), age 45 years or older (46.1%), and were currently married (67.5%). The sample
significantly differed on several adolescent and parental characteristics by initiation status,
including race/ethnicity, health insurance, region, being up-to-date on Tdap or
Meningococcal, HPV recommendation, maternal education level, maternal marital status
and poverty status (Chi-squared tests, p < .05) (Table 1). For example, 54.2% of Hispanic
adolescents initiated the HPV vaccine series, compared to only 36.4% of non-Hispanic white
adolescents. The majority of adolescents with employer/union insurance (61.5%) and

Vaccine. Author manuscript; available in PMC 2019 June 07.

Landis et al.

Page 5

Author Manuscript

adolescents in the South (62.1%) and Midwest (62.2%) did not initiate, respectively. While
those with public insurance were more likely to initiate (47.3%), rates for male adolescents
remained low overall.
After controlling for various individual adolescent and parental characteristics (excluding
provider recommendation), we found that adolescent race/ethnicity significantly predicted
likelihood of HPV vaccine initiation (Table 2, Model 1). More specifically, Hispanic
adolescents had 76 percent higher odds of initiating HPV vaccines compared to nonHispanic whites (OR: 1.76; 95% CI: 1.32–2.34). Non-Hispanic other and multiple race
adolescents had 43 percent higher odds of initiation (OR: 1.43; 95% CI: 1.05–1.96). Finally,
non-Hispanic black adolescents were no more likely to initiate than their non-Hispanic white
counterparts (OR: 1.27; 95% CI: 0.96–1.68).
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Model 3 examined the relationship between race/ethnicity and provider recommendation
(Table 2). After controlling for individual-level covariates, we found no statistically
significant racial/ethnic differences for provider recommendation in male adolescents.
Hispanic and Non-Hispanic black adolescents had 16 percent (95% CI: 0.87–1.55) and 22
percent (95% CI: 0.93–1.61) higher odds of receiving a recommendation compared to white
counterparts, respectively. Non-Hispanic other and multiple race adolescents had 2 percent
lower odds of receiving a recommendation in comparison to whites (95% CI: 0.71–1.34).
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To assess the effect of provider recommendation on the relationship between race/ethnicity
and vaccine initiation, we included an interaction term between race/ethnicity and
recommendation in a separate model; overall, the interaction term was significant (p = .
0318) when controlling for the same set of individual adolescent and parent characteristics.
Figs. 2 and 3 illustrate how provider recommendation affected the association between race/
ethnicity and initiation. Fig. 2 was stratified by recommendation status (yes/no), and
compared minority racial/ethnic groups to non-Hispanic whites (reference group) for each
recommendation status. For those who received a recommendation, Hispanic adolescents
had by far the highest odds of initiating HPV vaccines compared to whites. For those who
did not receive a recommendation, Hispanics, non-Hispanic blacks, and Non-Hispanic other/
multiple race adolescents had odds of initiation twice as high compared to whites. We then
stratified Fig. 3 by race/ethnicity, and compared adolescents who received recommendations
to those who did not for each racial/ethnic group. Using no recommendation as the reference
group, we found that non-Hispanic white adolescents had nearly 11 times higher odds of
initiation when they had received a recommendation. The odds of Hispanic adolescents
initiating after receiving a recommendation were nearly 9 times higher, while the odds of
non-Hispanic black and other/multiple race adolescents were nearly 5 times higher and 7
times higher, respectively. Overall, the relationship between receiving a provider
recommendation and initiation was strong for all racial/ethnic groups.
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4.

Discussion
Our analysis found that male HPV vaccination remains low (41.7%), although it had
increased from the 2013 data (34.6%). [18] Similar to previous studies, Hispanic male
adolescents had 76% higher odds of initiating HPV vaccines compared to whites [15,16,23].
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It is possible that Hispanic parents are more likely to adhere to provider recommendations,
or have a more positive view of vaccines [24]. Additional research should aim to explain
these racial/ethnic differences by examining sociocultural views on HPV vaccination.
Contrary to our hypothesis, the odds of male adolescents receiving a provider
recommendation for HPV vaccines did not differ by race/ethnicity. For all racial/ethnic
groups, approximately 53% of parents reported receiving provider recommendations. This
suggests that minority male adolescents are receiving similar opportunities for patientprovider discussion on HPV vaccines compared to their white counterparts, but
recommendations rates should be improved for all adolescents to reduce HPV-related cancer
outcomes.
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We also found that adolescents up-to-date on Tdap or Meningococcal vaccines had
significantly higher odds of both initiation (OR: 18.59; 95% CI: 11.17–30.94) and provider
recommendation (OR: 3.20; 95% CI: 2.35–4.37) compared to those who were not up-to-date
or did not report receiving a provider recommendation. This suggests that receipt of other
adolescent vaccines plays an important role in the HPV vaccination process, and supports
previous research on the benefit of “bundling” HPV, Tdap, and Meningococcal vaccines
together during provider visits [25]. It is also possible that adolescents who were up-to-date
on one or both 11–12 year vaccines may be more likely to have a usual source of healthcare
and, therefore, have more consistent opportunities to discuss HPV vaccination with
providers.
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Provider recommendation was a strong predictor of HPV vaccination, with adolescents who
reported receiving a recommendation having odds of initiation more than eight times greater
than those who did not report receiving a recommendation (OR: 8.92; 95% CI: 7.22–11.02).
The importance of provider recommendations for HPV vaccines has been established in the
literature [26–28]. One study that examined initiation and provider recommendation in
adolescent females found that minorities were less likely to report receiving a provider
recommendation for HPV vaccines compared to whites [17]. However, we found no
significant racial/ethnic differences in provider recommendation for this male sample. This
could be the result of provider hesitancy to discuss HPV vaccination with female minorities
compared to male minorities, possibly due to perceived cultural norms about female
adolescent sexual education or activity.
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We also found regional differences in provider recommendations, which may reflect
differing social norms surrounding discussion of preventing sexually transmitted diseases.
Parents in the Midwest (OR: 0.65; 95% CI: 0.52–0.82) and South (OR: 0.59; 95% CI: 0.47–
0.74) were significantly less likely to report receiving provider recommendations for HPV
vaccines compared to their counterparts in the Northeast. Improving uptake in these regions
is important, particularly in the South, due to an established lack of preventive HPV
screenings and HPV-related cancer disparities (e.g. anal cancer) [29].
One positive finding was that provider recommendation rates were consistent across all
racial/ethnic groups. However, recommendation rates should be improved for all male
adolescents, as the literature shows that recommendations for males still substantially lag
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behind their female counterparts [30,31]. Policymakers and clinical decision makers should
support continued education for healthcare providers in order to increase recommendation
rates and enable providers to send effective messages to their patients. States can also
promote policies to fund research and implementation of evidence-based communication
strategies to improve uptake for all adolescent males. Additionally, passage of the
Affordable Care Act (ACA) in 2010 helped eliminate a significant financial barrier for HPV
vaccines, which previously cost up to $500 for all three doses. Researchers have attributed
the passage of the ACA with an uptake of HPV vaccination for women [32]. Therefore, it is
likely that male HPV vaccination will also benefit.

Author Manuscript
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The interaction results also have interesting implications for male HPV vaccination. We
observed how the relationship between race/ethnicity and HPV vaccine initiation might be
moderated by provider recommendation status. Figs. 2 and 3 illustrated how receiving a
provider recommendation may be more important for parents of non-Hispanic white
adolescents. For adolescents who did not receive recommendations, all three minority
groups had significantly higher odds of HPV initiation compared to whites (Fig. 2). In Fig.
3, we observed how the magnitude of increased likelihood of initiation was smallest for nonHispanic blacks. This suggests that recommendation may not be as important in the
decision-making process, and other educational tools may improve uptake for non-Hispanic
black adolescents. Additionally, we focused on predictors for initiation of the three-dose
series, but more recently, a two-dose schedule was recommended for younger adolescents
[33]. Several studies have demonstrated that while minority adolescents have higher rates of
vaccine initiation, they have lower rates of completion [34]. A shift from three doses to two
doses may continue to help improve uptake for all adolescents. Overall, we found that
provider recommendation is a strong “cue to action” for all racial/ethnic groups, but that
recommendations are not the only driving force behind minority adolescent vaccination.
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This study has several important limitations. Both landline and cellphone response rates for
NIS-Teen are traditionally low (68% and 23%, respectively) [19]. While this is similar to
other national telephone-based surveys, it may bias results because parents who are active in
health-seeking behaviors may be more likely to participate. The self-reported nature of
provider recommendation also makes the study vulnerable to parent recall bias. Parents may
have been confused as to what constitutes a recommendation, or may have reported a
recommendation regardless of whether or not it was received before the time of initiation.
Notably, NIS-Teen does not survey 11–12-year-olds, who are the primary recommended
population for HPV vaccination. In addition, the cumulative nature of NIS-Teen means that
some adolescents have had more time to receive HPV vaccines and be categorized as having
initiated or completed the series. These adolescents and their parents may have had more
exposure to the 2011 ACIP routine use recommendation for males. This may affect parent
recommendation recall, especially if parents are more able to remember recommendations
immediately following the ACIP endorsement. Finally, because the NIS-Teen recently
changed the definition of adequate provider data, the 2014 estimates will not be directly
comparable to estimates published using previous years of NIS-Teen data. Despite these
limitations, the findings are generalizable to US males aged 13–17, and using providerverified data strengthens the internal validity of the study.
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This study found that for males, Hispanic adolescents and non-Hispanic other or Multiple
Race adolescents had higher odds of HPV vaccine initiation than their white counterparts.
However, there were no significant racial/ethnic differences in the likelihood of receiving a
provider recommendation, suggesting that recommendations serve as a strong “cue to
action” for male adolescents across racial/ethnic groups. Future studies should expand upon
these findings with a focus on both vaccination initiation and completion. Future studies can
also examine important differences in HPV vaccination outcomes by measuring race and
ethnicity with two separate constructs. Further, qualitative analysis may be useful for
identifying predictors of vaccination, the vaccination decision-making process for adolescent
males and their parents, and whether or not cultural norms play an important role.
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There is still much room for improvement in male HPV vaccination uptake, and more
research is needed to determine reasons behind racial/ethnic differences in facilitators of
vaccination. Given the relative newness of HPV vaccination for males, there is a prime
opportunity to expand vaccine updates and promote policy action such as school-mandated
education and social marketing targeted to male adolescents.
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Fig. 1.

Conceptual framework: HPV vaccine initiation process for male racial/ethnic minority
adolescents. Adapted from Thomas et al. [22].
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Fig. 2.
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Interaction between race/ethnicity and provider recommendation on male HPV vaccine
initiation (stratified by provider recommendation status), NIS-Teen 2014. Source: CDC,
NCRID and NCHS (2015), 2014 National Immunization Survey – Teen.
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Fig. 3.
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Interaction between race/ethnicity and provider recommendation on male HPV vaccine
initiation (stratified by race/ethnicity), NIS-Teen 2014. Source: CDC, NCRID and NCHS
(2015), 2014 National Immunization Survey – Teen.
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