
Academic Editor: Vanessa Hiratsuka

Received: 23 June 2026

Revised: 21 July 2026

Accepted: 28 July 2026

Published: 6 August 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Review

Understanding HPV Vaccine Uptake Among American Indian
and Alaska Native College Students: A Scoping Review
Vanessa Wright 1,*, Katy Fisher-Cunningham 1 , Brayton Amidon 2 and Shari Clifton 1

1 Fran and Earl Ziegler College of Nursing, University of Oklahoma Health Campus,
Oklahoma City, OK 73117, USA; katy-fishercunningham@ou.edu (K.F.-C.); shari-clifton@ou.edu (S.C.)

2 Texas A&M Health Science Center, Bryan, TX 77807, USA; bamidon@tamu.edu
* Correspondence: vanessa-wright@ou.edu

Highlights

Public health relevance—How does this work relate to a public health issue?

• AI/AN populations experience disproportionate rates of HPV-associated cancers,
making HPV vaccination a critical cancer prevention strategy.

• AI/AN college students ages 18–26 are eligible for catch-up vaccination but remain an
understudied population with unique factors influencing vaccine uptake.

Public health significance—Why is this work of significance to public health?

• This review identified only three eligible publications, all derived from a single study
conducted in 2009, demonstrating a substantial lack of contemporary evidence regard-
ing HPV vaccination among AI/AN college students.

• Available evidence identified low HPV knowledge, stigma, healthcare mistrust, limited
perceived risk, and access barriers as factors influencing vaccine uptake.

Public health implications—What are the key implications or messages for practitioners,
policy makers and/or researchers in public health?

• Culturally grounded, community-engaged HPV vaccination initiatives are needed to
improve vaccine uptake and reduce HPV-associated cancer disparities among AI/AN
emerging adults.

• Improved collection and reporting of disaggregated AI/AN data are needed to inform
public health policy, practice, and research.

Abstract

American Indian and Alaska Native (AI/AN) communities experience disproportionate
rates of HPV-associated cancers, yet vaccination uptake remains low. This scoping review
mapped research on HPV vaccination among AI/AN college students aged 18–26, includ-
ing vaccine uptake, knowledge, perceptions, and barriers. Using Joanna Briggs Institute
scoping review methodology and the PRISMA-ScR checklist, MEDLINE (Ovid), CINAHL
Ultimate, Embase (Ovid), ERIC (Ovid), Scopus, and Web of Science Core Collection were
searched with no restrictions on publication year. Eligible studies included AI/AN college
students aged 18–26 and examined factors influencing HPV vaccine uptake; studies that did
not disaggregate AI/AN data were excluded. Of 911 abstracts identified, three publications
met inclusion criteria; all included studies drew exclusively on American Indian samples
and did not include Alaska Native participants. The findings reveal low HPV knowledge,
limited perceived risk, gender differences in attitudes, and barriers including stigma, access
challenges, and mistrust of healthcare systems. The near absence of contemporary research
reflects ongoing data invisibility and structural factors affecting AI/AN young adults.
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AI/AN college students represent a critical yet overlooked population for catch-up HPV
vaccination, requiring community-engaged strategies to advance cancer equity.

Keywords: American Indian; human papillomavirus; HPV; vaccines; college

1. Introduction
Human papillomavirus (HPV) is the most prevalent sexually transmitted infection

globally [1], with approximately 13 million new infections occurring each year in the United
States alone [2]. While most HPV infections are transient, persistent infection with the
high-risk HPV types 16 and 18 can lead to cancer in the cervix, vagina, vulva, oropharynx,
rectum, anus, and penis [3]. American Indian and Alaska Native (AI/AN) communities
bear a disproportionate burden of several HPV-associated cancers. Compared to non-
Hispanic White women, AI/AN women experience higher cervical cancer incidence and
mortality despite the availability of effective preventive tools such as HPV vaccination [4–6].
For example, in the Pacific Northwest, AI/AN women experienced approximately 1.5 times
the cervical cancer incidence and 1.8 times the cervical cancer mortality of non-Hispanic
White women [6]. These inequities position HPV vaccination as a critical cancer prevention
strategy for AI/AN populations.

The HPV vaccine has been shown to significantly reduce the incidence of HPV associ-
ated cancers and is indicated for individuals between ages 9–45 years. Routine adminis-
tration of the HPV vaccination is recommended for adolescents at ages 11–12 years, while
catch-up vaccinations are recommended for all persons through age 26 years. In the United
States, the HPV vaccine is provided at no cost through the Vaccines for Children (VFC)
program to eligible children and adolescents through age 18, including American Indian
and Alaska Native youth; young adults who have aged out of VFC eligibility, however,
may face out-of-pocket costs for catch-up vaccination [7]. For adults ages 27–45 years, a
shared clinical decision-making approach is recommended to identify if the individual will
benefit from receiving the vaccination [8]. Despite the safety and efficacy of HPV vaccines
in preventing HPV-related cancers [9,10], HPV vaccination rates in the United States remain
below public health targets. In 2023, only 61.4% of adolescents aged 13–17 years were
up to date on their HPV vaccinations [11], falling significantly below the Healthy People
2030 goal of 80% [12]. These shortfalls at younger ages have downstream consequences for
young adults; an estimated 23 million emerging adults between the ages of 18 and 26 are
unvaccinated [13], highlighting a missed opportunity for cancer prevention.

Emerging adulthood is a pivotal period for adopting preventive health behaviors,
yet HPV vaccination efforts during this stage remain underprioritized in public health
initiatives. Among general young adult and college populations, studies have documented
suboptimal HPV vaccine initiation and completion and low levels of HPV knowledge,
awareness, and risk perception [14]. College students frequently report misconceptions
about HPV transmission and cancer risk, uncertainty about vaccine eligibility, and concerns
about side effects or stigma associated with sexually transmitted infections [15]. These
patterns suggest that substantial gaps in HPV-related knowledge and vaccine uptake
exist even before considering the compounded effects of structural inequities among
marginalized populations.

Because HPV vaccination is routinely administered in early adolescence, most existing
research focuses on individuals younger than age 17 and their parents [16,17]. Although
emerging adults are eligible for catch-up vaccinations, they are often overlooked, despite the
fact that they may engage in higher-risk sexual behaviors that increase their susceptibility
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to HPV infection [18]. Unlike childhood vaccination, which is primarily guided by pedia-
tricians and parental consent [15], college students are more likely to make independent
health-related decisions [19]. College settings offer unique opportunities for intervention:
campuses often have student health centers that can provide on-site vaccination, integrated
electronic health records that facilitate reminders and series completion, and established
communication channels such as orientation, residence halls, student organizations, and
social media that can disseminate targeted health education at scale. The high concentration
of young adults, combined with existing clinical and outreach infrastructure, makes college
campuses a strategic venue for catch-up HPV vaccination and health promotion.

Within this broader landscape of underutilized HPV vaccination among emerging
adults, AI/AN populations face additional and intersecting challenges. In 2019, HPV
vaccination coverage for at least one dose was lower among AI/AN adolescents (71.1%)
than among their Hispanic (76.8%), Asian (74.8%), multiracial (73.0%), and Black (72.0%)
peers [20]. Nationally, HPV vaccination coverage has plateaued, showing no increase
for the second consecutive year in 2023, a stagnation attributed in part to disruptions in
preventive care during the COVID-19 pandemic [11]; contemporary estimates disaggre-
gated specifically for AI/AN adolescents remain limited by small sample sizes and racial
misclassification. HPV vaccination is not federally mandated in the United States, and only
a few jurisdictions (e.g., Hawaii, Rhode Island, Virginia, and Washington, DC) require it for
school entry [21]. AI/AN healthcare access is shaped by a complex system that includes
the Indian Health Service (IHS), tribally operated facilities, urban Indian health programs,
and non-tribal healthcare systems. These systems are often underfunded, geographically
distant, and variably accessible based on tribal citizenship, insurance coverage, and res-
idence [22]. Many AI/AN young adults attending college may be far from their home
communities and usual sources of care, encounter fragmented coverage, or be ineligible for
IHS services, creating additional barriers to vaccine access.

Furthermore, research suggests that historical trauma within AI/AN communities
has contributed to mistrust in the medical system [22–24]. Concerns about exploitation,
experimentation, and inadequate consultation have shaped perceptions of biomedical
interventions, including vaccines [23]. When combined with structural barriers and data
invisibility, these factors may compound the risk of under-vaccination and HPV-related
cancer disparities for AI/AN emerging adults. Given the elevated burden of HPV-related
cancers among AI/AN populations, the structural and historical context of healthcare
access, and the unique opportunities for intervention within college settings, it is essential
to examine HPV vaccination uptake specifically among AI/AN college students.

Consistent with JBI guidelines, a preliminary search was conducted on 1 March 2024,
to identify existing scoping reviews and/or protocols (distinct from the six-database search
of the primary literature described in the Methods). The search included the JBI Database
of Systematic Reviews, MEDLINE (Ovid), Prospero, and Open Science Framework. No
existing reviews or protocols that addressed this topic were identified confirming an explicit
gap in the literature: to date, no synthesis has mapped evidence on HPV vaccination
specifically among AI/AN college students. The rationale behind using a scoping review is
that this method provides a systematic approach to map key concepts in an emerging field
where evidence is limited and fragmented. This approach is particularly important given
the intersection of two understudied groups, AI/AN populations and college students,
and the lack of prior reviews addressing HPV vaccination in this context.

The objective of this scoping review is to map the current evidence on HPV vaccina-
tion among AI/AN college students aged 18–26, including vaccine uptake, knowledge,
perceptions, and barriers. By mapping the existing literature, this review aims to high-
light key factors influencing vaccine uptake, and to reveal gaps in the current evidence

https://doi.org/10.3390/ijerph23081027

https://doi.org/10.3390/ijerph23081027


Int. J. Environ. Res. Public Health 2026, 23, 1027 4 of 17

to inform future research. The questions that guided this scoping review were: (1) What
is known about HPV vaccination uptake, knowledge, perceptions, and barriers among
AI/AN college students aged 18–26? (2) What gaps exist in the current literature that limit
understanding of HPV vaccination behaviors and decision-making within this population?
The questions were developed using the JBI scoping review guidelines.

2. Material and Methods
This scoping review was conducted following the JBI approach for scoping reviews

and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for
Scoping reviews checklist (PRISMA-ScR) [25] [Supplementary Materials File S1]. Following
input from all authors, a protocol was registered with the Open Science Framework on
9 July 2025 (https://osf.io/t68jg, (accessed on 26 July 2026)). This review was conducted in
accordance with the aforementioned protocol.

An experienced health sciences librarian provided guidance on the development of
the initial search strategy in August 2024. Following discussion with the team, this strategy
was adapted for each of the databases that were searched: MEDLINE (Ovid), CINAHL
Ultimate, Embase (Ovid), ERIC (Ovid), Scopus, and Web of Science Core Collection. The
search strategies were developed and iteratively refined during 2024 (June and August
iterations), and the finalized strategy was executed as the final search on 4–7 May 2025.
No restrictions were placed on publication year. Appendix A provides detailed search
strategies for each database, including controlled vocabulary terms, keywords, and the
search functionality (e.g., truncation, Boolean operators, field-specific searches) utilized.
Search results were limited to English-language literature; application of this limit revealed
that the majority of results in each database were in English.

Eligible articles included college students aged 18–26 who were enrolled in a col-
lege or university setting and self-identified as AI/AN. Research studies were included
if there were at least a portion of the participants who identified as AI/AN. In addition,
articles included in this review reported on perceptions, barriers, and/or knowledge
influencing HPV vaccine uptake. Studies that fell within the following categories were ex-
cluded: unpublished primary studies, quality improvement projects, theses/dissertations,
reports from the gray literature, reviews, conference abstracts, and editorial/position pa-
pers. In addition, articles that examined college students without explicitly identifying
AI/AN populations were excluded, as were those conducted in institutionalized settings
(e.g., inpatient units) or outpatient settings (e.g., community clinics).

Citations were imported into Covidence, and duplicates were removed by the program.
Titles and abstracts were screened for relevance using predetermined eligibility criteria,
and the full texts of potentially relevant articles were retrieved and assessed for inclusion.
To ensure consistency and completeness, two reviewers pilot-tested the extraction form in
Covidence on three representative sources before proceeding with independent extraction.
All levels of screening were performed independently by two reviewers, with conflicts
resolved by a third reviewer. Data were extracted in duplicate using a standardized form
in Covidence, and any discrepancies were resolved through discussion. Data extracted
from included studies included study characteristics (e.g., citation, location, study objec-
tive, sample characteristics, and study approach) and HPV vaccination-related findings
(e.g., knowledge and awareness, perceptions and attitudes, barriers to vaccination, and
recommendations for intervention). Extracted data were summarized descriptively and
synthesized narratively according to recurring themes.
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3. Results
A search of electronic databases yielded a total of 911 citations. Covidence software

(https://www.covidence.org/ (accessed on 9 July 2025)) was used by the researchers
to assist with a systematic approach to screening, review, and extraction. A total of
519 duplicates were removed, and 145 were marked as ineligible by an automation tool
in Covidence. The titles and abstracts of 247 articles were screened independently by
two reviewers, and 216 papers with irrelevant titles and abstracts that did not meet the
inclusion criteria were excluded. The remaining 31 full-text articles were assessed for
eligibility. Discrepancies were resolved by a third reviewer. Ultimately, 28 full-text articles
were excluded as they were not directly relevant to the research questions guiding this
scoping review. Of these, 24 did not meet the population inclusion criteria. In 21 of those
studies, AI/AN participants were either misclassified, not disaggregated from broader
racial or ethnic groups, or combined with other populations, which limited the ability
to draw meaningful, population-specific conclusions. Two additional studies did not ex-
clusively examine individuals aged 18 to 26, and two were conference abstracts without
a corresponding full-text publication. A summary of the search and selection process is
presented in the PRISMA chart (Figure 1).

Figure 1. PRISMA diagram [25].
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The results of this comprehensive search demonstrate that there is a paucity of research
specifically examining the perceptions, knowledge, and barriers related to HPV vaccine
uptake among AI/AN college students. A total of three articles met the inclusion criteria.
These three articles were from the same research study using data collected in 2009, but
each article reported on different aspects of the study data set and results.

3.1. Study Characteristics

The three publications meeting inclusion criteria were derived from a single mixed-
methods, cross-sectional study conducted in 2009 in the United States. The study focused
on AI college students and used both surveys and focus group interviews to explore HPV
vaccine-related knowledge, perceptions, and barriers. While all three articles were based
on the same dataset and methodological approach, each publication emphasized different
participant groups (genders) and analytic priorities.

The articles (N = 3) were published between 2011 and 2016. Samuel-Nakamura and
Hodge [26] focused exclusively on female participants and emphasized qualitative findings
to explore cultural themes related to HPV vaccine attitudes. Hodge focused exclusively
on male participants, using both survey and focus group data to examine gender-specific
perceptions of vaccine acceptability [27]. Hodge et al. included both male and female
participants and took a broader view, reporting quantitative findings related to HPV
knowledge and general awareness [28].

All participants were AI college students attending two West Coast and two South-
western colleges in the United States. The included publications did not report the number
of tribes or the specific tribal affiliations represented among participants. Each article drew
from the same original participant pool and data sources but reported distinct thematic
and subgroup findings. Common topics across the three publications included low levels
of HPV knowledge and awareness, vaccine perceptions and attitudes, and barriers to
vaccination. Table 1 provides a summary of the included studies.

Table 1. Summary of reviewed articles.

Citation Location Study Objective Sample/Partici-
pants

Study
Approach Findings

Hodge et al.
(2011) [28]

Four large col-
leges/universities,
2 in California and
2 in Arizona

To examine HPV
vaccine readiness
and explore
knowledge,
attitudes, risk
perceptions, and
decision-making
among American
Indian (AI) college
students aged
18–26 years.

AI college students

N = 57
(34 female,
23 male)

Mixed-
methods study

Cross sectional

Qualitative:
Focus groups

Quantitative:
Survey

• Significant sex
differences in HPV risk
perception (p = 0.008).

• Females: higher
knowledge and
perceived risk, but less
likely to recommend the
vaccine, and lacked
knowledge on
information sources.

• Males: 52% perceived
themselves at low risk.

• Six influencing factors:
limited knowledge,
access barriers, fear of
side effects, cultural
influences, adverse
historical experiences,
and poor risk perception.
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Table 1. Cont.

Citation Location Study Objective Sample/Partici-
pants

Study
Approach Findings

Hodge
(2014) [27]

Four large col-
leges/universities,
2 in California and
2 in Arizona

To explore
American Indian
(AI) male college
students’ attitudes,
knowledge, and
perceptions of
HPV prevention
and transmission,
and identify
cultural and
educational
barriers to HPV
education.

AI college students

Reported AI male
college students

N = 23
(male subsample
of N = 57)

Mixed-
methods study

Cross sectional

Qualitative:
Focus groups

Quantitative:
Survey

• AI males reported
little/no responsibility
for HPV prevention
(p = 0.048) and poor
personal risk perception
(p = 0.0001).

• Low HPV knowledge
(p = 0.003) and lenient
attitudes reflected
disregard for safer
sexual practices.

• Misinformation about
HPV vaccination
reduced intention to
change behaviors.

• Identified cultural
barriers and preferences
for HPV information
sources.

Samuel-
Nakamura
& Hodge
(2016) [26]

Two West Coast
and two
Southwestern U.S.
colleges

To assess
HPV-vaccine
readiness among
American Indian
women college
students and
identify
modifiable and
non-modifiable
factors influencing
their vaccine
decision-making.

AI college students

Reported on AI
female college
students

N = 34
(female subsample
of N = 57)

Mixed-
methods study

Cross sectional

Qualitative:
Focus groups

Quantitative:
Survey

• AI women demonstrated
mixed HPV vaccine
readiness, influenced by
both modifiable and
non-modifiable factors.

• Barriers included low
knowledge, limited
access, fear of side
effects, and cultural
stigma.

• Non-modifiable
influences such as
historical trauma and
community norms
shaped decision-making.

• Family, community, and
clinical engagement
were emphasized as first
steps in supporting
education and
vaccination.

3.2. Factors Influencing Uptake
3.2.1. Knowledge and Awareness

Low levels of HPV-related knowledge were consistently identified as a major barrier to
vaccine uptake among AI college students. Quantitative data reflected the knowledge gap:
on an 8-point Likert scale, the mean score for males was 2.22 and for females 2.79, indicating
poor understanding of HPV [26]. This is further supported by the qualitative data in all
three publications. A gap in male knowledge and awareness was evident, with one male
participant stating, “I’ve never heard of it until now,” and others indicating they were not
aware of anyone who received the HPV vaccine [27]. Similarly, female participants were
also reported to have scant knowledge about the HPV vaccine [26]. One female participant
indicated that they believed the low level of knowledge was due to the lack of education
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on the reservation [26]. In both the male and female focus groups, participants expressed
limited understanding of HPV transmission, consequences, and vaccine availability [26].

3.2.2. Perceptions and Attitudes

Many students did not perceive themselves to be at risk for HPV, which affected their
willingness to engage in preventative behaviors. Among males, there was a prevalent
belief that HPV primarily affects women, with nearly half of them (52%) indicating they
did not worry about HPV because they were male [28]. This low perceived relevance and
responsibility was made visible by one participant’s statement, “I guess (HPV programs are
designed) in particular for women because it seems they are the ones that are affected the
most by this” [27]. Although female students scored 1.5 times higher than males on the HPV
attitude scale, indicating a more favorable view of the HPV vaccine, they still demonstrated
a low-risk perception and regarded vaccination as having little importance [26].

In addition, participants reported that social and cultural influences shaped attitudes
toward vaccination. When cultural values and traditional beliefs were considered, par-
ticipants noted that discussions of sexual health were often considered taboo in their
culture, which created discomfort and reluctance in discussing sexually related topics such
as the vaccine [26,27]. Male students expressed that traditional Native American beliefs
influenced by religion often prohibited open discussion surrounding sexuality, especially
among close family members [27]. One participant noted that his parents believed sexual
education should be the responsibility of the school system rather than the parents [27].
Female participants also emphasized the role of culture in health and healthcare decisions,
voicing their reliance on traditional medicine for healing [26]. One student shared, “There
probably is a cure, I mean from a traditional perspective, not White man’s medicine” [28].

3.2.3. Barriers to Vaccination

Participants identified a range of barriers that hindered HPV vaccine uptake, including
issues related to accessibility and mistrust stemming from historical trauma. Perceived
barriers to vaccination were relatively low for both groups, with males scoring a 0.83 and
females scoring a 1.00 on a 0–4 scale. However, females consistently reported higher rates
for specific barriers, including uncertainty about where to seek HPV vaccine information
(32.35% vs. 26.09%) and discomfort in seeking such information (6.06% vs. 4.35%) [28].
In addition, the qualitative data revealed more nuanced challenges that influenced
decision-making [26–28].

Within the focus groups, female students discussed issues related to structural accessi-
bility, including limited access to healthcare services. This particularly affected those living
in rural communities and/or on a reservation, with one participant explaining, “I lived an
hour away . . . so just going back three times, that whole series, I couldn’t do it” [26,28].
Others emphasized that not all AI’s have insurance or have access to Indian Health Service
(IHS) clinics, which serves as a barrier to receiving the vaccine [26]. While issues related to
access emerged in the female-focused publication [26], no direct mention of access or other
structural barriers, such as transportation, insurance, or clinical availability, was noted in
the male-focused article [27].

Historical trauma and intergenerational mistrust of healthcare systems further influ-
enced how participants viewed vaccination, particularly when it was perceived as being
promoted by the government. Participants referenced past historical events, such as forced
sterilizations [26], as part of the reason for skepticism toward vaccination campaigns. One
student remarked, “For Natives, vaccinations are crazy. The whole history with the IHS, I’m
not sure people believe they can trust them” [28]. Feelings of mistrust about pharmaceutical
companies and physicians were also evident, with one participant questioning, “Why are
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American Indian women just being targeted? Is it to decrease the population or what are
the side effects?” [26,28].

3.3. Recommendations for Interventions

All three publications provided practical strategies to address the low HPV-related
knowledge, limited perceived risk, and cultural barriers influencing vaccination among
AI college students. Samuel-Nakamura and Hodge reported that cultural stigma around
sexual health was a recurring barrier in the theme “We don’t talk about it”, highlighting the
importance of discreet, culturally appropriate messaging [26]. Culturally tailored education
that integrates traditional values, reduces stigma, and aligns with community communica-
tion preferences emerged as a priority [26–28]. Engaging families, communities, schools,
and clinic personnel was viewed as an important first step in developing and implementing
educational and immunization initiatives [26]. Both male and female students identified
schools, campus health centers, and trusted healthcare providers as preferred venues for
receiving HPV information, underscoring the importance of delivering content in culturally
appropriate settings.

Participants also highlighted the role of provider engagement. Students were more
likely to consider vaccination when healthcare professionals offered clear, proactive, cul-
turally appropriate recommendations. Addressing misinformation about side effects and
clarifying the vaccine’s benefits for both men and women may improve acceptability,
particularly among male students who frequently perceived HPV as a women’s health
issue [27]. As one student explained, “I would not recommend anything unless I knew a
lot about it,” underscoring the need for accurate, accessible HPV information [26]. Finally,
integrating prevention messages that also address other HPV-related cancers and genital
warts, conditions affecting both sexes, may increase perceived relevance and encourage
shared responsibility for prevention.

4. Discussion
This scoping review of the literature reveals a significant gap in research examining

the HVP vaccine perception, knowledge, and barriers among AI/AN college students.
From over 900 articles screened, only three publications from a single study in 2009 met
the inclusion criteria. This underscores the need for more up-to-date, population-specific
research to inform culturally sensitive interventions for this population. Findings from the
three included manuscripts highlight low HPV-related knowledge, limited perceived risk,
cultural stigma around discussing sexual health, mistrust in the healthcare system rooted
in historical trauma, and structural access issues impacting HPV vaccine uptake among
AI/AN college students.

AI/AN college students represent a unique subgroup of emerging adults who are
eligible for catch-up HPV vaccination while increasingly assuming responsibility for their
own healthcare decisions. Despite this critical developmental stage, contemporary evidence
describing HPV vaccination among this population remains extremely limited. The absence
of current research restricts our understanding of how emerging adults navigate vaccination
decisions within the context of college, cultural identity, and evolving healthcare access.

The limited research on this topic is itself a critical finding, particularly given that
21 studies were excluded because AI/AN participants were misclassified, not disaggre-
gated from other racial or ethnic groups, or aggregated with heterogeneous populations.
These data collection and reporting practices limit the development of population-specific
conclusions and perpetuate health disparities. Additionally, there have been substantial
updates to HPV vaccination recommendations since these data were collected in 2009. For
example, in 2011, routine vaccination recommendations were expanded to include boys,
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and current guidance recommends routine vaccination for all children aged 11–12 and
catch-up immunization through age 26 years [29]. These changes in recommendations
limit our understanding of current beliefs, barriers, and facilitators of HPV vaccination in
AI/AN college students.

The findings of this review align with the broader literature documenting low-HPV-
related knowledge, suboptimal vaccine uptake, and misperceptions among general college
student populations [14]. Similar to non-AI/AN young adults, AI college students in
the included studies demonstrated limited understanding of HPV transmission, cancer
risk, and vaccine benefits, and often perceived HPV primarily as a women’s health issue.
However, the AI-specific findings contextualize these gaps within cultural norms, structural
access barriers, and historical experiences with healthcare systems, underscoring the need
for interventions that are not only age-appropriate but also culturally grounded and
attentive to AI/AN healthcare realities.

The barriers identified in this review are echoed in HPV vaccination research across a
range of international and cross-cultural settings, situating the AI/AN experience within a
broader global pattern. Systematic reviews from sub-Saharan Africa have documented how
stigma, cost, misinformation, and weak health-system infrastructure suppress uptake [30],
while a scoping review of Islamic countries found that religious concerns—including
beliefs that the vaccine conflicts with religious norms or promotes promiscuity—shape
acceptance [31]. Comparable sexual-health taboos and gendered decision-making appear
among Mexican American adults, for whom cultural taboos and the framing of HPV as a
women’s issue constrain vaccination [32], and across low-resource settings, where promis-
cuity concerns, religious beliefs, and gender norms recur as sociocultural barriers [33]. A
recent systematic review likewise concluded that cultural norms and patriarchal family
structures predominantly shape parental HPV vaccination decisions worldwide [34]. That
these themes—sexual-health stigma, mistrust, gendered risk perception, and structural
access barriers—parallel those observed among AI/AN college students underscores their
cross-cultural salience while reinforcing the need for interventions tailored to the specific
cultural and historical context of AI/AN communities.

4.1. Mistrust of Healthcare Systems and Historical Context

Qualitative findings across the included publications highlight how mistrust of health-
care systems, including IHS and other governmental institutions, shapes HPV vaccine
decision-making among AI college students. Participants referenced historical events such
as forced sterilizations and expressed concerns about being “targeted” by vaccination
campaigns, questioning the motives of healthcare institutions and pharmaceutical compa-
nies [26–28]. These narratives are consistent with broader evidence that historical trauma,
unethical research practices, and systemic discrimination have fostered deep skepticism
toward biomedical interventions within AI/AN communities [23].

Because the three included publications all derive from a single 2009 mixed-methods
study, the mistrust theme reflects that one study’s data as reported across its publications
rather than a pattern replicated across independent studies. The strength of our conclusion
about mistrust therefore derives from integrating these qualitative findings with extensive
literature documenting AI/AN communities’ historical and contemporary experiences with
healthcare systems. Taken together, these sources underscore that efforts to increase HPV
vaccination among AI/AN college students must prioritize trust-building through mean-
ingful community engagement, respect for tribal sovereignty, transparent communication,
and adherence to Indigenous data governance principles.
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4.2. Implications for Practice and Education

Given the consistently low levels of knowledge regarding HPV, HPV vaccination,
and the link between HPV and cancer among college students [14,35,36], educational
interventions remain a priority. Healthcare providers working with and caring for AI/AN
college students must utilize culturally sensitive approaches that acknowledge current
barriers and historical trauma related to vaccine uptake. Based on the finding that sexual
health discussions are frequently viewed as taboo within AI communities [26–28], health
education strategies that provide essential health information, while respecting cultural
values, must be implemented [37].

The gender differences in views on HPV risk should also be considered. Educational
materials should emphasize that HPV impacts all genders and highlight the role of HPV
vaccination in preventing genital warts and various cancers [3]. Among general college
populations, interventions that address affective responses, perceived norms, and decision-
making processes have shown promise for improving HPV vaccine uptake [19,38,39]. For
AI/AN college students, these strategies should be adapted to incorporate Indigenous ways
of knowing, community narratives about cancer and survivorship, and strengths-based
framing that emphasizes cultural resilience.

Educational interventions should be developed in collaboration with AI/AN commu-
nities to ensure that these materials are both culturally relevant and appropriate [40]. With
both male and female students identifying campus health centers as preferred venues for
receiving HPV vaccine-related information, these settings should be prioritized when de-
veloping and implementing interventions. Campus-based programs can leverage existing
student support structures, such as Native American student centers, cultural organiza-
tions, and peer mentors, to co-create messaging and outreach strategies. These targeted
educational interventions should acknowledge and respect traditional healing practices
while discussing HPV vaccination as a complementary prevention strategy.

Healthcare providers must also be aware of structural barriers that impact uptake
of HPV vaccination, including the ability to complete a multi-dose series, access to trans-
portation, and the ability to afford preventative healthcare. Campus health centers are
in a unique position to mitigate these barriers by offering vaccinations on-site, extending
clinic hours, coordinating vaccine delivery across academic terms, and offering programs
that can assist or fully cover the cost of vaccines. Additional strategies, such as reminder
systems and text message campaigns, could improve completion rates of HPV vaccination
series [41]. Coordinating care between campus health services, IHS or tribally operated
facilities, and community clinics may help ensure continuity of vaccination for students
who travel between home and school.

4.3. Implications for Health Policy

The lack of disaggregated data on AI/AN populations revealed through this review
brings to light systematic data collection failures that perpetuate health disparities. In 2024,
the Office of Management and Budget revised Statistical Policy Directive No. 15 to require
that race and ethnicity be collected in a single combined question and that detailed cate-
gories be included by default. Health researchers must incorporate these standards when
developing, collecting, and reporting demographic data in their studies. In addition to fed-
eral agencies requiring compliance with Statistical Policy Directive 15, institutional review
boards and journal editors should enforce these standards as a condition of study approval
and publication. This is a step in addressing the health inequities among understudied,
underrepresented, and underreported populations [42].

Structural barriers identified through this review, including geographic barriers to care,
limited access to IHS facilities, and lack of insurance coverage, require comprehensive policy
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solutions. Increasing funding to IHS to expand coverage for preventative healthcare for
eligible AI/AN college students, supporting tribally driven vaccination clinics for rural and
reservation communities, could address critical accessibility challenges. Complementary
policies should ensure that HPV vaccination is covered without cost-sharing through
campus-based health plans, Medicaid, and other payers so that AI/AN students who
obtain care outside IHS systems are not financially disadvantaged.

4.4. Implications for Future Research

The limited availability of data related to this topic, dating back over 14 years, high-
lights an urgent need for current research examining HPV vaccine uptake among AI college
students. Large-scale, mixed-methods studies are needed to generate contemporary evi-
dence on HPV vaccine uptake, knowledge, perceptions, and barriers among this population.
Future research should also explore how updates to the HPV vaccine recommendations,
including routine vaccination for males, the role of technology and social media, and the
COVID-19 pandemic and vaccines, have influenced HPV vaccine knowledge, attitude,
and uptake in this population. Longitudinal studies that track HPV vaccine initiation and
completion could identify further barriers and opportunities for intervention among AI
college students.

Additionally, studies should investigate the differences between rural, urban, and
reservation-dwelling AI/AN college students, as cultural connections and access to health-
care may significantly vary [40]. Future research should also examine the role that technol-
ogy and social media play in HPV vaccine promotion and education among AI/AN college
students. Digital interventions have the potential to provide information that is accessible
and culturally tailored, while respecting privacy concerns related to sexual health topics.
Findings from this review suggest that there are gender differences in knowledge and atti-
tudes related to HPV vaccine uptake. Future research should understand how Two-Spirit
and LGBTQ+ AI/AN young adults navigate decisions related to HPV vaccination within
their cultural and college communities.

With 574 federally recognized American Indian tribes and Alaska Native villages in
the United States, it is essential to consider the distinct beliefs and cultural practices of each
tribe when designing future studies and culturally sensitive interventions. A community-
based participatory research (CBPR) approach that involves community members, in
this case, AI/AN college students, in the research process, has the potential to create
meaningful and impactful interventions that are tailored to this population. LaVeaux
and Christopher outlined nine recommendations for researchers who are interested in
engaging in CBPR with tribal communities [43]. Key recommendations related to this work
include acknowledging historical experiences with research and working to overcome
research’s negative image, recognizing tribal sovereignty, understanding tribal diversity
and its implications, interpreting data within a cultural context, and utilizing Indigenous
ways of knowing [43].

On a broader level, studies evaluating the effectiveness of single-dose HPV vaccine
schedules and how this impacts uptake of AI/AN college students and the young adult
community at large should be conducted. In 2022, the World Health Organization up-
dated dosing recommendations for HPV vaccination to include an alternative single-dose
schedule. This was based on evidence that a single-dose HPV schedule provides similar
protection as a multidose schedule against both initial and persistent HPV infection [44].

4.5. Strengths and Limitations

This review has several strengths and limitations. A key strength is the use of es-
tablished methodological guidance for scoping reviews, including the JBI approach and
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the PRISMA-ScR checklist [25]. The protocol was registered a priori on the Open Science
Framework, enhancing transparency and methodological rigor. A health sciences librarian
partnered with the research team to design and refine comprehensive search strategies
across multiple databases, and all screening and data extraction were conducted indepen-
dently by at least two reviewers, with adjudication by a third reviewer when needed. These
processes strengthen the credibility and reproducibility of the review. Another important
strength is the explicit focus on AI/AN college students and the insistence on disaggregated
data, which addresses a critical gap in the HPV vaccination literature.

This review is limited by the scarcity of available research meeting inclusion crite-
ria, with only three eligible publications, all derived from a single mixed-methods study
conducted in 2009. As such, the evidence may not reflect current HPV vaccination rates,
awareness, or attitudes among AI college students. The reliance on one 2009 dataset is
an equity concern, as this review illustrates systemic neglect of AI/AN college students
in vaccine research for over a decade. The geographic scope was narrow, encompassing
only four institutions on the West Coast and the Southwestern United States, which may
not represent the diversity of AI student experiences’ nationally. Additionally, the original
study did not include students identifying as Alaska Native, limiting the generalizability.
Many potentially relevant studies were excluded due to racial misclassification or aggre-
gation of AI/AN participants with other groups, precluding population-specific analyses.
Additionally, the focus on the higher education-specific settings omits perspectives from
other healthcare contexts where vaccination may occur. Collectively, these limitations
underscore the urgent need for updated, geographically diverse, and methodologically
rigorous research to inform targeted interventions for this underserved population.

5. Conclusions
This scoping review revealed a lack of research specifically examining the knowledge,

perceptions, and barriers related to HPV vaccine uptake among AI/AN college students.
These findings are of particular importance because this population is eligible for catch-up
vaccination yet frequently overlooked, despite evidence of higher-risk sexual behaviors that
may increase susceptibility to HPV infection [18]. Unlike childhood vaccination, which is
largely directed by pediatricians and parental consent [15,45], college students can exercise
greater autonomy over their healthcare decisions and may have access to campus-based
health services [19]. These factors position AI/AN college students within a unique and
opportune stage for intervention.

Findings from this review indicate that AI college students experience low HPV-related
knowledge, limited perceived risk, cultural stigma surrounding discussions of sexual health,
structural access barriers, and concerns about healthcare systems, including IHS. These
concerns echo a broader body of work documenting how historical and ongoing injustices
in research and healthcare have contributed to mistrust among AI/AN communities [22–24].
Together, the evidence suggests that efforts to improve HPV vaccination among AI/AN
college students must directly address data invisibility, structural inequities, and trust in
healthcare systems, rather than focusing solely on individual-level education.
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Appendix A. Electronic Database Search Strategies

Table A1. Medline (Ovid) and CINAHL (EBSCO)—initial search strategy (developed 3 June 2024).

Search Query Results

#1 exp Papillomavirus Vaccines 10,665

#2 ((papilloma$ or hpv) adj2 (vaccin$ or immuniz$)).mp. 15,665

#3 (gardasil$ or ceravix$ or cervarix$ or silgard$).mp. 765

#4 or/1–3 15,715

#5 Universities/ 54,844

#6 (universit$ or college$).mp. 653,668

#7 5 or 6 653,668

#8 4 and 7 956

#9 l/8 lg = en 934

#10 remove duplicates from 9 934

#11 exp “American Indian or Alaska Native”/ 23,644

#12 (native american$ or american indian$ or amerind$).mp. 18,000

#13 (aian or ai an).mp. 1624

#14 (indigenous$ or tribe or tribes or tribal$).mp. 63,399

#15 or/11–14 89,899

#16 10 and 15 7

#17 10 not 16 927

#18 (universit$ or college$ or student$ or
campus$).ti,hw,kf,jw. 530,563

#19 17 and 18 475

Limits: Publication dates of 1946 and later; English language. $ is a part of the actual search strategy.
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Table A2. Medline (Ovid) and CINAHL (EBSCO) search strategy—finalized search strategy (devel-
oped 8 August 2024; executed as final search 4–7 May 2025).

Search Query Results

#1 exp Papillomavirus Vaccines/(10,773) 10,773

#2 ((papilloma$ or hpv) adj2 (vaccin$ or immuniz$)).mp. 15,870

#3 (gardasil$ or ceravix$ or cervarix$ or silgard$).mp. 769

#4 or/1–3 15,921

#5 Universities/ 55,450

#6 (universit$ or college$ or undergrad$).mp. 713,648

#7 ((grad$ or doctoral$ or phd or ph d or master$) adj1
student$).mp. 14,398

#8 or/5–7 723,374

#9 4 and 8 1029

#10 l/9 lg = en (1007) 1007

#11 remove duplicates from 10 1005

#12 exp “American Indian or Alaska Native”/ 23,760

#13 (native american$ or american indian$ or amerind$).mp. 18,236

#14 (aian or ai an).mp. 1663

#15
(indigenous$ or first nation$ or tribe or tribes or tribal$ or

cherokee$ or choctaw$ or chickasaw$ or creek$ or
seminole$ or muscogee$).mp.

74,269

#16 exp Racial Groups/ 118,816

#17 exp Ethnicity/ 111,655

#18 “Ethnic and Racial Minorities”/ 1068

#19 (race or races or racial$ or racis$ or ethnic$ or
minorit$).mp. 460,175

#20 or/12–19 603,951

#21 11 and 20 145

#22 l/21 lg = en 145

#23 remove duplicates from 22 145

Limits: Publication dates of 1946 and later; English language. $ is a part of the actual search strategy.
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