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Human papillomavirus (HPV) is the most common sexually transmitted disease in the United States, with an estimated 43 million infected and about 13 million new cases every year (Centers for Disease Control and Prevention [CDC], 2025). Some HPV infections clear up on their own, but persistence of the high-risk HPV types 16 and 18 can lead to various cancers, including cervical, oropharyngeal, vulvar, vaginal, penile, and anal cancers. HPV type 16 and 18 differ from other types such as 6 and 11 because they are cancer causing rather than causing issues such as genital warts. HPV causes approximately 36,000 cases of cancer nationwide each year (Dickinson C. et al., 2023). HPV cancers such as cervical cancer heavily burdens women while oropharyngeal cancers related to HPV are growing significantly in men (CDC, 2025). HPV-related cancer patients require intense treatment such as surgery, chemotherapy, and radiation, which can make them sterile, cause speech issues, or contribute to long-term health problems (Mariani et al., 2017). Prevention of early infection by vaccination stands as one of the most effective cancer-control measures offered in public health.
The HPV vaccine protects against nine types of HPV and has been consistently demonstrated to be extremely effective. Clinical trials demonstrate more than a 90 percent reduction in targeted HPV types of infection and precancerous lesions when vaccine is taken (Mariani et al., 2017). Prevalence of HPV among vaccinated U.S. teens is reduced by more than 80 percent since vaccine introduction in 2006 (CDC, 2025). The vaccine is administered routinely to boys and girls 11–12 years of age, adolescents beginning vaccination prior to age 15 require two doses 6–12 months apart. However, when 15-year-olds and older or immunocompromised individuals require three doses (CDC, 2025). Despite these clear benefits, HPV vaccination remains unequal in the United States. Nationally, 78.2 percent have received at least one dose, but only 62.9 percent are up to date (Pingali, C. et al. 2025).
[bookmark: _Toc213681834][bookmark: _Toc213682334][bookmark: _Toc213682362][bookmark: _Toc213691499][bookmark: _Toc213691562][bookmark: _Toc215230261][bookmark: _Toc215230297]Overall, human papillomavirus poses a significant and persistent public health concern due to its high prevalence and its well-established role in the development of multiple cancer types. It is transmitted primarily through close skin-to-skin contact. HPV infections often occur without noticeable symptoms, allowing the virus to remain undetected and potentially progress or spread to others over time (CDC, 2025). While some HPV infections resolve on their own, persistent infection with high-risk strains like those earlier discussed can lead to abnormal cellular changes that may result in cancer if not prevented or identified early (Pingali, C. et al. 2025). Once HPV-related precancers or cancers are diagnosed, management typically involves intensive interventions that include colposcopy, excisional procedures, radiation, chemotherapy, or surgical treatment (CDC, 2025). These treatments can be taxing for individuals, causing to long-term complications and reduced quality of life. As a result, HPV is a critical target for prevention-focused public health strategies. Vaccination, as well as routine screening, can greatly reduce the burden of HPV-related disease by preventing initial infection and identifying precancerous changes before progression occurs (Pingali, C. et al. 2025). To improve HPV outcomes and prevention, it is important to focus on strengthening education, early prevention initiatives, and public awareness. This will help to reduce long-term morbidity and improve overall population health outcomes.
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What factors contribute to the low HPV vaccination rate among rural adolescents?
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A full search was performed through PubMed within the University of Georgia’s library database to select articles. Requirements for these must be current, peer-reviewed articles answering this literature review’s research question. PubMed is a large database that focuses on biomedical and life sciences literature. It provides an inclusive range of journal articles from a variety of resources, allowing for easy access to relevant articles studying the contributing factors to lack of HPV vaccination among rural adolescents. PubMed originates from the United States, the target location of this literature review. 
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To ensure the relevance and reliability of the literature review, there are specific inclusion and exclusion criteria that are established. Only articles published within the last 10 years from 2015 to 2025 were considered to guarantee the inclusion of the most current and relevant studies. The keywords "Rural" and "Adolescent" were utilized in each search to specifically target studies pertaining to the intended population in the United States. Common synonyms for search terms were included and separated by the phrase “OR”, so the scope of search results is broad. For example, synonyms for search terms related to the issue, such as "Adolescents" and "Teens”, were included in. The phrase "AND" was used to ensure the inclusion of studies that met all criteria related to researching rural adolescent HPV vaccination rates in the United States. The search term "United States" and “Rural” were included to limit the scope of research articles to the target location of this literature review. Only peer-reviewed and original research articles were able to be included. Literature reviews, systematic reviews, meta-analyses, editorials, commentaries, and other non-original research articles were left out to maintain the focus on primary research findings. Studies were limited to those focusing on rural adolescents residing in the United States. Only articles containing relevant information regarding risk factors for HPV in this specific population were considered and then carefully selected. 
In Table 1., “PubMed Search Terms and Yielded Results” both rounds of searches are detailed. Two rounds of searches were performed; the table states each search term used. Then it states how many results came from each search term used. Out of these yielded results 12 articles were selected from round 1 and 8 from round 2. These were the final 20 articles used in the results section of this Literature Review. 
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	Search Rounds
	Search Terms
	Yielded Results
	Articles Selected

	Round 1
	("HPV" OR "human papillomavirus") AND ("vaccine" OR "vaccination") AND ("adolescent" OR "teen" OR “youth”) AND ("rural" OR "nonmetropolitan") AND ("United States"). 
	127
	12

	Round 2
	(“HPV”) AND (“adolescent”) AND (“USA” OR “United States” OR “United States of America”) AND (“vaccine”)
	114
	8


Studies were eligible if they had certain inclusions. They must have examined U.S. adolescents aged 10–19, who reported HPV vaccine initiation. And they had to analyze rural settings or rural-urban comparisons. There was also certain exclusion when selecting articles. These exclusions included non-U.S. settings, college/young-adult or adult-only samples, editorials/commentaries, studies focused only on women affected by HPV, and reviews without primary data. 
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Adolescents in the United States continue to experience lower than recommended HPV vaccination rates. These low vaccination rates are due to clear disparities emerging across geographic locations. Initiation and completion of vaccination are consistently lower among adolescents residing in rural and suburban communities than among those living in urban areas. Therefore, increasing vulnerability to HPV infection and long-term HPV-related disease outcomes (Swiecki-Sikora et al., 2019; Williams et al., 2020). These differences are not the result of a single factor. Instead, they reflect a complex interaction among structural, social, clinical, and informational barriers. In the literature four main themes were found as key contributors to these disparities. They include limited access to healthcare, cultural and social influences, provider practices, and knowledge gaps. 
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Limited access to healthcare services is one of the most significant obstacles to HPV vaccination among rural adolescents. The first limitation when it comes to access to care is provider shortages. Specifically pediatric and adolescent care providers are lacking per capita in rural areas. Ultimately resulting in fewer opportunities for routine preventive visits during which vaccination typically occurs. Rural communities have approximately 40% fewer adolescent healthcare providers than urban regions. This creates structural restrictions that limit timely vaccination or vaccination at all (DeVoe et al., 2009). It was also found that rural clinics are less likely to offer extended clinic hours such as evenings or weekends. Further reducing accessibility for working families and contributing to missed vaccination opportunities (Goessl et al., 2022).
Geographical distance and transportation also remain a major factor in access to care. Adolescents who live more than 30 miles away from vaccination sites have significantly lower odds of completing the HPV vaccine series (Charnetta L. Williams et al. 2020). Ultimately, transportation limitations directly affect vaccination levels and access (Boakye et al., 2023). For many rural residents, travelling to healthcare facilities for access to care takes longer than for their urban counterparts, further solidifying logistical barriers to preventive care (Brandt et al., 2021). A greater distance to care was indeed associated with reduced parental intent to vaccinate among rural populations (Lee et al., 2024).
Economic factors also exacerbate access issues. There are governmental systems in place to ease stress regarding costs of care such as the Vaccines for Children initiative and other programs (Charnetta L. Williams et al. 2020). However, there is limited participation in these programs due to difficulty in acceptance and weak staffing capacity at rural clinics hinder their effectiveness. Programs like these are not able to be consistently implemented in more rural areas due to many outside factors and constraints. These constraints include limited administrative resources and medical personnel shortages (Wang, Miller, & Deshmukh, 2025).
Despite these issues when it comes to access, there is evidence to show that accessibility barriers can be improved through specific interventions. Some interventions include school-based vaccination programs, mobile clinics, and community partnerships. These have demonstrated significant improvements in HPV vaccine uptake in rural communities. Improvement has come by mitigating these geographic and economic barriers (Fish et al., 2022; Brandt et al., 2021). Overall, reworking clinic workflows and planning quality improvement programs have shown potential in boosting vaccination completion and reducing missed vaccination opportunities (Carney et al., 2019).
[bookmark: _Toc215230581]Cultural and Social Influences
Parents in rural communities have unique fears surrounding HPV vaccination due to cultural norms and social attitudes (Lai, D. et al. 2015). These strongly shape parental decision-making regarding HPV vaccination in rural communities. Often, the HPV vaccine is seen as being associated with sexual activity. In a community where conservative and religious values are most common, talk surrounding sexual health is often stigmatized or considered a taboo subject (Lai, D. et al. 2015). This stigma contributes to low HPV vaccination rates of adolescents in rural communities. Data has shown that delayed or refused vaccination due to moral beliefs does not have an impact on sexual activity (Fish et al., 2022; Thomas et al., 2019). Part of culture in rural settings in commonly strong religious beliefs and traditional values. These have been identified as barriers to HPV vaccine acceptance. It is often due to these values that parents express concerns about promoting early sexual behavior despite scientific evidence against this (Fish et al., 2022). Social norms reinforced by community members and faith leaders can further discourage vaccine uptake. Particularly when misinformation circulates within close-knit rural networks (Goessl et al., 2022).
Public perception regarding vaccine uptake is also shaped by certain political ideology and media exposure like certain news outlets. Political affiliation has been seen to have an impact on vaccine opinions and use. When people look to news information sources, social media, and family and friends for political opinions, ideas and perceptions are shaped. Sometimes these political and cultural opinions are larger influences than geographic location alone (Manganello et al., 2023). There are strong opinions regarding HPV vaccine school-entry requirements, specifically in rural areas they are frowned upon. These requirements are similarly influenced by political and demographic factors, reinforcing the sociocultural dimensions of vaccine decision-making (Desch et al., 2024).
Access issues stretch beyond just inability to get the vaccine, they also address what people think the vaccine is and their perceived need for it. Framing is an important way to increase accessibility of the HPV vaccine. The way it is presented to people also significantly influences acceptance. When it is presented as a "cancer prevention" strategy beginning at age 9 rather than framed as protection against a sexually transmitted infection there is greater receptiveness (Vigue, C. L. 2024). Both parents and providers demonstrate greater willingness to vaccinate (Brewer et al., 2023). These findings highlight how important it is to tailor messaging to individuals in different geographic locations so that health outcomes are prioritized.
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Healthcare provider practices and behaviors play a vital role in determining HPV vaccination uptake and access to HPV related care. Good consistent provider recommendations are some of the most influential predictors of vaccine initiation. Although providers are extremely important regarding HPV vaccination, rural areas face unique challenges surrounding them. In rural settings providers are less likely to start conversations about vaccination compared to those in urban areas (Polter et al., 2023). Rural providers lack initiation of strong recommendations and at times do not engage in vaccine discussions. This can be due to discomfort addressing sexual health topics or limited confidence when it comes to ability to ease parental skepticism (Polter et al., 2023).
There are also elements beyond the individual provider's power that impact access to care when it comes to provider practices. Infrastructure and workflow are contributors to vaccination rates especially in rural areas where there might be more limitations (Goessl et al., 2022). These limitations in rural clinics are less ability to implement reminder systems, standing orders, and vaccine bundling strategies. These geographic limitations all have been shown to improve vaccination completion rates (Goessl et al., 2022). So, these constraints reflect struggles faced by many rural providers due to limited resource and staffing shortages that hinder HPV vaccine uptake.
National guidelines also impact provider willingness to recommend the HPV vaccine (Brewer et al., 2023). Vaccination increases when national guidelines emphasize the importance of early initiation. When the national guideline recommends that  HPV vaccinations should start at age 9, providers feel more comfortable bringing it up to parents and therefore have higher vaccination rates. This increased likelihood of vaccination discussions during routine visits, shows that national guideline adjustments have positive effects on vaccine practices (Brewer et al., 2023). Provider engagement and consistent communication skills have been found to be facilitators of increased vaccine uptake in rural environments (Petagna et al., 2024). By creating plans that educate providers on how to effectively communicate with patients and their parents vaccination levels are improved. These plans can include increased provider communication classes, and streamlined workflow processes (Petagna et al., 2024).
[bookmark: _Toc215230583]Knowledge Gaps
Knowledge gaps that parents, adolescents, and healthcare providers have are significant contributors to low HPV vaccination rates. Many rural parents have limited understanding of what HPV is, how transmission occurs, and its correlation to cancer. Therefore, resulting in parents feeling less urgency to vaccinate their adolescents (Peterson et al., 2020). There is misinformation and disinformation regarding vaccine safety. Many parents feel fear that vaccination encourages sexual activity specifically within rural communities. This comes as a result of a lack of knowledge. (Thomas et al., 2019).
Knowledge gaps are also seen when it comes to a lack of provider recommendation and communication. This barrier has emerged as one of the most frequent reasons for vaccine refusal. Parents who commonly have no medical knowledge or experience rely heavily on their providers' recommendations. So, when these recommendations are not being properly provided, parents who are not educated search for knowledge in the wrong places like news sources or friends and family. When knowledge is found through these means misconceptions are gained, contributing to low vaccination rates among rural adolescent populations (Boakye et al., 2023). Over 60% of parents of unvaccinated adolescents express moderate to high levels of vaccine hesitancy due to lack of information (Rositch et al., 2022). Safety concerns and insufficient information remain the main reasons for parents not vaccinating their adolescents (Rositch et al., 2022).
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HPV vaccination coverage tends to have lower rates than other routine adolescent immunizations nationwide. HPV vaccine uptake remains significantly lower than other vaccines such as Tdap and MenACWY, showing that each of the discussed barriers is actively contributing to low HPV vaccination rates despite its cancer-prevention benefits (Vielot et al., 2017). These lower vaccination rates are especially evident among rural adolescents and among boys in high-poverty rural areas. This further highlights the socioeconomic and geographic factors that come to play regarding vaccine access and understanding (Henry et al., 2017; Swiecki-Sikora et al., 2019). Adolescents who live in suburban and rural areas are much less likely to have the HPV vaccination by age 13, showing how geographic disparities harm early prevention efforts (Williams et al., 2020).
[bookmark: _Toc213681842][bookmark: _Toc213682343][bookmark: _Toc213682371][bookmark: _Toc213691508][bookmark: _Toc213691571][bookmark: _Toc215230270][bookmark: _Toc215230306][bookmark: _Toc215230483][bookmark: _Toc215230585]DISCUSSION
Most of the existing literature on HPV vaccination is cross-sectional, which does not establish temporal or causal links between predictors. These predictors include demographic, social, and health system variables, as well as vaccination outcomes. Though these studies provide valuable descriptive insights, they cannot, in and of themselves, explain how attitudes, access barriers, or provider interventions translate over time into actual vaccine uptake (Dickinson C. et al., 2023). Longitudinal or intervention-based study designs are better suited to understanding the pathways that influence the initiation and completion of HPV vaccination, especially in underserved rural settings.
Rural US populations are far from the same, there is significant variation in socioeconomic status, geography, healthcare infrastructure, and cultural norms. Many current studies focus on the Southeast and Midwest leaving out other places like the Mountain West, Southwest, and Frontier states (Peterson et al., 2020). This uneven geographic concentration makes majority of findings non-generalizable. And these studies may mask significant contextual differences that influence vaccine access and attitudes. Provider shortages, transportation barriers, and local cultural or religious beliefs can vary significantly across rural contexts, shaping vaccination in different ways (CDC, 2025).
Another key limitation in the literature is the underrepresentation of racial and ethnic minority adolescents living in rural areas. Hispanic, American Indian/Alaska Native, and other marginalized populations often face structural barriers to healthcare access (Peterson et al., 2020). These barriers sometimes include lower insurance coverage, and culturally discordant communication from providers, despite having higher rates of HPV-related cancers (CDC, 2025). Failing to represent these populations in rural vaccine studies adequately perpetuates inequities and limits the development of tailored interventions that resonate with their community contexts.
Additionally, relatively few intervention studies have been conducted in rural settings, making it difficult to know with certainty which strategies are most effective in increasing HPV vaccine uptake. Studies that track data from urban or mixed-population trials might fail to generalize to rural communities. This is due to differences in clinic infrastructure, staffing, and patient-provider relationships (CDC, 2025). While interventions including provider education, reminder systems, and community engagement provide promising results, more rigorous trials conducted in rural settings are required to establish real-world effectiveness (Vanderpool RC. et al. 2019).
Finally, another major limitation is that many of these earlier studies have focused solely on female adolescents. Even though women bear the highest burden related to cervical cancer, HPV is an infection that affects both sexes and is associated with oropharyngeal, anal, and penile cancers in males. Expanding research and interventions to address male vaccination behaviors is important for things like herd immunity and equity in the prevention of cancer caused by the HPV virus. Because of this, it is important for future studies to have a gender-inclusive approach to assess the factors influencing HPV vaccination among all adolescents, regardless of sex (Gerend et al. 2016).
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This literature review highlights the ways in which disparities in healthcare access, norms, and provider practice are responsible for persistently low HPV vaccination rates among rural youth in the United States. Although the HPV vaccine has been over 90 percent effective in disease prevention and subsequent HPV-related cancers, geographic and cultural differences are still preventing coverage. Rural adolescents are faced with structural issues, including longer distances to travel, fewer pediatric providers available, and lower clinic resources, that increase the unavailability of timely vaccination. Cultural beliefs and religious ideologies stigmatize sexual health discussions, and poor health literacy and less strong provider recommendation widen the rural-urban gap.
Evidence throughout the studies under consideration points out that these barriers are interconnected with each other. Provider reluctance breeds parental doubt, while poor public-health infrastructure restricts outreach and follow-up appointments. At the same time, several effective interventions prove that improvements are in reach. Mobile or school-based vaccination units, provider communication training, and education programs culturally adapted have each shown quantifiable gains in coverage. Policy actions, such as increased Vaccine for Children (VFC) enrollment, HPV vaccination at school entry, establish a long-term infrastructure to close the urban-rural disparity. Multi-level collaboration between healthcare systems, schools, and community organizations are necessary when it comes to decreasing the HPV disease burden in rural environments.
Interventions must balance accessible service delivery with communication for varying cultures to make sure there is no distrust or misinformation. More investment in provider training, public-health infrastructure, and policy management has the potential to ensure equal protection against avoidable cancers to all teenagers independent of geography. Ultimately, overcoming these hurdles not only moves HPV vaccination equity forward but also moves the goal of eliminating HPV-associated cancers as a public-health challenge. 
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