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Abstract 
 
Background 
Despite annual increases in HPV vaccination, uptake rates remain lower than other childhood 
vaccines while cases of HPV-associated cancers have increased, particularly in rural areas. This 
study aimed to understand vaccination attitudes among patients at a rural Oklahoma clinic. 
 
Methods 
We analyzed data from a survey of parents/caregivers of children aged 9-17 and young adults 
(YA) aged 18-26 on HPV knowledge, vaccination status, provider recommendation, and reasons 
for vaccine decision. 
 
Results 
The survey yielded 15 YA and 14 caregiver responses. Of YAs, 67% received a vaccine 
recommendation from a health care provider versus 79% of children. Of these, 80% and 74% 
respectively had initiated vaccination. Provider recommendation was a top reason for vaccination 
while “afraid of side effects” was a top reason for refusing vaccination. 
 
Conclusion 
Because rural areas lag urban in HPV vaccination, opportunities exist to train rural providers on 
HPV vaccine messaging to increase rates in these communities.  
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Introduction 
 
Each year, it is estimated that there are 14 million new human papillomavirus (HPV) infections 
in the U.S.1 and 37,000 new cases of HPV-related cancers.2 Vaccination protects against specific 
strains of HPV and has the potential to prevent more than 90% of all associated cancers 
(including most cervical, oropharyngeal, anal, penile, vaginal, and vulvar cancers).3 Merck’s 
Gardasil 9 was approved by the FDA in 2014 and has been the only HPV vaccine available in the 
U.S. since 2017.4 The vaccine is indicated for use in both females and males 9-45 years of age5 

and is more than 99% effective in preventing infection with HPV 16 and 18, two of the most 
prevalent cancer-causing strains.6 
 
Despite the link between vaccination and cancer prevention, vaccine coverage in the U.S. 
remains below the Healthy People 2020 goal7 while rates of HPV-associated cancers have 
increased.8 Moreover, geographic disparities in vaccine coverage have persisted since the first 
HPV vaccine became available.9 Compared to U.S. urban populations, rural residents have a 
higher incidence of HPV-related cancer mortality and lower HPV vaccine coverage.10–12 With 
93% of counties entirely or partially eligible for federal rural health funding,13 Oklahoma is no 
different. The state has the highest rate of cervical cancer among all U.S. states as of 2019 (10.3 
per 100,000 vs. 7.5 per 100,000 for the nation)14 and one of the lowest rates of up-to-date HPV 
vaccination for ages 13-17 as of 2021 (56.7% vs. 61.7% for the nation).15  
 
Discrepancies in vaccine uptake in rural areas are multifaceted and can be partly attributed to 
lack of access to health centers, and influence of poverty.10,12,16 Patient objections and resistance 
may be based on moral, religious, and cultural beliefs, which may be more prevalent in rural 
communities.10  Lack of HPV knowledge and HPV literacy12 are also associated with vaccine 
hesitancy, particularly when it comes to understanding the connection between HPV and cervical 
cancers.10  
 
The American Academy of Family Physicians (AAFP) urges physicians to strongly recommend 
the HPV vaccine to their patients.17 While provider recommendation is positively related to 
vaccine uptake,18–20 research suggests that rural providers may recommend the HPV vaccine at 
lower rates than their urban counterparts.16,21  
 
Because health care providers and providers-in-training are likely to encounter vaccine hesitancy 
and objections, understanding patient beliefs and attitudes may be key to shaping stronger 
vaccine recommendations and increasing uptake. The purpose of this study was twofold: 1) it 
aimed to examine attitudinal factors related to vaccine decision making among young adult 
patients and parents/caregivers of vaccine-eligible children at a rural Oklahoma family medicine 
clinic, and 2) it served as a pilot medical education study to examine the feasibility of conducting 
a quality improvement (QI) project within the constraints of a four-week clinical rotation.  



Methods 
 
An online self-administered Qualtrics survey was used to collect data from eligible respondents: 
parents/caregivers of children aged 9-17 and young adults aged 18-26 who were patients at a 
rural Oklahoma family medicine clinic. The survey included five demographic items (age, race, 
gender, rural/urban residence, education level); five true/false items measuring HPV knowledge 
(e.g., HPV is rare, males are not affected) adapted from a validated instrument;22 and quantitative 
items measuring vaccination status, provider recommendation, and check-all items for salient 
factors in vaccine decision-making (e.g., provider influence, family/friends influence, lack of 
insurance or vaccine cost, afraid of side effects, or other reason not listed with option to explain).  
 
Potentially eligible participants were recruited by the student on rotation and lead author (AE), 
who presented information about the study at the end of the patient encounter and provided 
patients with a study information flyer. No personally identifiable information was collected. The 
project received approval from the Oklahoma State University Center for Health Sciences 
Institutional Review Board (IRB). Frequencies were used to analyze data for the target groups.  
 
Results 
 
The survey yielded 28 respondents who were primarily white (64%), female (89%), from rural 
hometowns (72%) and with some college or a college degree (88%) (see Table 1).  
 
Table 1. Participant demographics  
Characteristic Value 
Age in years (n = 19), mean (SD)  31.4 (9.7) 
Age group (n=28),* n (%)   

Parent of age 9-17 14 (50) 
Young adult age 18-26 15 (57.1) 

Gender (n = 26), n (%)  
Female 23 (88.5) 
Male 3 (11.5) 

Race/ethnicity (n = 25), n (%)  
White 16 (64) 
Non-white or multiracial 9 (36) 

Education (n = 25), n (%)  
High school graduate/GED or some college, no degree 6 (24) 
Associate or Bachelor’s degree 12 (48) 
Graduate or professional degree 7 (28) 

Hometown geography (n = 25), n (%)  
Rural 18 (72) 
Suburban or urban 7 (28) 

 
HPV knowledge  
The mean score on HPV knowledge items was 4.6 out of 5, with 86% of respondents correctly 
answering “HPV is rare” and “Men cannot get HPV,” 93% correctly answering “Only women 



are at risk for HPV-related cancers,” and 100% correctly answering “HPV can cause cervical 
cancer” and “HPV can cause several types of cancer” (see Table 2). 
 
Table 2. Percent of correct responses to HPV knowledge items (N = 28) 
Statement (% correct) Value  
HPV is rare 86  
Men cannot get HPV 86  
Only women are at risk for HPV-related cancers 93  
HPV can cause cervical cancer 100  
HPV can cause several types of cancer 100  
 Mean (SD) Range 
HPV knowledge score 4.6 (.56) 3 - 5 

 
Vaccination status and provider recommendation 
Overall, 57% of children and 67% of young adults had initiated vaccination, and nearly 79% of 
children and 67% of young adults had received a provider recommendation (see Figure 1). Of 
those with a recommendation, 74% of children and 80% of young adults had initiated 
vaccination (see Figure 2). 
 
Figure 1. Vaccination status and provider recommendation by age (%) 
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Figure 2. Vaccination status among respondents with provider recommendation by age (%) 

 
 
Vaccination decisions 
Figure 3 shows reasons given for getting or considering vaccination. Among caregivers of 
children ages 9-17 (n=12), the top reasons were to protect against HPV infection (58%) and 
HPV-related cancers (58%) and because a health care provider recommended it (50%). Among 
young adults (n=12), the top reason was a family or friend recommendation (58%) followed by a 
health care provider recommendation (50%) and to protect against HPV-related cancers (42%). 
 
Figure 3. Reasons for getting or considering vaccine among vaccinated or considering vaccination (%) 

 
 
Figure 4 shows reasons given for not getting or considering vaccination. Among caregivers of 
children ages 9-17 (n=6), the top reason was afraid of side effects (33%) followed by a belief that 
their child is too young (17%) and a health care provider recommended against vaccination 
(17%). Among young adults (n=4), the top reasons were afraid of side effects (50%) and a belief 
that they are not the right age (50%) followed by lack of health insurance or vaccine cost (25%). 
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Figure 4. Reasons for not getting or considering vaccine among unvaccinated respondents (%) 

 
 
Discussion 
 
Vaccine hesitancy is growing problem that providers must face when recommending vaccines. 
As such, we believe the findings in our paper will appeal to physicians, medical students, 
residents, and other professionals in the field, especially those working with rural populations. 
This study shows attitudinal factors are related to vaccine decision-making, even when 
individuals hold HPV fact-based knowledge. Findings align with the existing literature that 
health care provider recommendations influence vaccine uptake; however, additional factors and 
beliefs were found that contribute to the vaccine decision. This is significant because HPV 
vaccination rates are lower than other childhood vaccines, while HPV-related cancer rates 
continue to rise, making this a public health concern. 
 
This project was intended to lay the foundation for a QI project to increase HPV vaccination 
rates at a rural family medicine clinic. The plan for the QI project was designed by the lead 
author (AE) during the CLME 8122 Early Research Experience (Foundations in QI) course 
required of all incoming Rural and Tribal Medical Track students. The study discussed in this 
paper was conducted during a third-year rotation at a rural clinic 
 
Limitations of the study included participant recruitment efforts and limited timeframes to meet 
admistrative regulations. Participant recruitment was limited by the clinic’s restriction on posting 
flyers or other study promotion materials. HIPAA regulations would have required submission of 
a HIPAA waiver to access to patient information to determine eligible participants, but time 
constraints prevented this approach. These issues led to the small sample size, which consisted of 
a non-diverse group of respondents. While the project was successful in collecting primary data 
within a short timeframe, it revealed limitations in conducting research during month-long 
rotations.  
 
A strength of this study is that it laid the foundation for future QI efforts targeting provider 
communication with patients to increase HPV vaccine uptake at rural Oklahoma clinics. The 
clinical implications of the study include the salient factors that emerged that could be useful for 
health care providers treating young adults and parents/caregivers of eligible children. Both 
groups indicated that provider recommendation was an important influence in their vaccine 
decision. This is consistent with literature where health care provider communication directed 
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toward young adults and parents of eligible children is key to vaccination intention and decision-
making.23,24 Since young adults cited family or friend recommendations as influential in their 
vaccination decision, future studies could examine the effectiveness of campaigns that encourage 
conversations among family and friends regarding vaccination. Finally, while limitations 
emerged regarding the ability to effectively carry out a survey study during a four-week clinical 
rotation, the framework exists for future QI studies at residency clinics, which would satisfy 
ACGME requirements for practice transformation experiences. 
  
All participants in this study correctly identified that HPV is linked to cancer, which the 
literature indicates is one of several factors related to vaccination.25 However, despite this 
knowledge, not all survey respondents had chosen to be vaccinated or to have their eligible 
children vaccinated. This reflects research that indicates HPV knowledge alone does not predict 
vaccine intention or follow-through,12,26 which underscores the need to examine additional 
patient beliefs and attitudes. For example, among our survey respondents, two young adults and 
one caregiver believed they or their child were not the right age for the vaccine. Others were 
concerned about possible side effects, which has been another cited barrier to vaccination found 
in the literature.24 
 
Conclusion 
 
QI training prepares medical students for QI experiences in residency and future practice and 
lays the foundation for viewing health care challenges (e.g., low rates of HPV vaccination) as 
opportunities for improvement. Noting there is a strong connection between provider 
recommendation and increased HPV vaccine uptake, there is a need to build provider self-
efficacy in making HPV recommendations.27 Similarly, providers-in-training must prepare to 
respond to patient reluctance and hesitation, which may include overcoming barriers and beliefs. 
To improve vaccination rates and reduce missed opportunities, providers must talk to parents of 
eligible children and teens and make strong recommendations.28 Additionally, developing trust 
with young adult patients and parents of children and teens may be key to positively influencing 
the vaccine decision.29,30  
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