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ABSTRACT 

Human papillomavirus (HPV) is one of the most common sexually transmitted infections 

in the United States, however vaccination uptake remains low. One of the known barriers of low 

vaccination rates is lack of a health care provider recommendation. The purpose of this project 

was to implement a practice change to increase the number of HPV vaccine recommendations 

provided by primary care providers (PCPs) to patients aged 9-26 years. The setting for this 

project was the Little Colorado Physician’s Office, a primary care clinic in rural northern 

Arizona. Four PCPs, including three family physicians and one family nurse practitioner, and 

members of the QI team participated in the project. 

The project was designed as a quality improvement project, guided by the Model for 

Improvement framework. The needs of the individual practice and their population were 

assessed by a quality improvement (QI) team using a fishbone diagram for root-cause analysis. A 

practice change was then implemented by the QI team and evaluated for its effectiveness in 

improving HPV vaccination recommendations. Outcome measures included the number of HPV 

vaccine recommendations made by a primary care provider to eligible patients and the number of 

HPV vaccines administered to patients. In a four-week period of practice change 

implementation, eight patients were considered eligible for the HPV vaccine. Of these patients, 

100% were offered the HPV vaccine by their healthcare provider. The practice change was 

successful in promoting HPV vaccination recommendations by PCPs, and the QI team reported 

the change was beneficial to their practice. 
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INTRODUCTION 

Background Knowledge 

Human papillomavirus (HPV) is the most common sexually transmitted disease in the 

United States (Centers for Disease Control and Prevention [CDC], 2015b). Currently, there are 

an estimated 79 million Americans who have contracted the disease, and approximately 14 

million more persons are affected each year (CDC, 2015b). HPV is a set of more than 120 

different virus types that can infect both mucosal and cutaneous epithelium (CDC, 2015b). 

Approximately 80 of the known virus types infect cutaneous epithelium and are considered low-

risk (CDC, 2015b). The other 40 virus types, however, infect mucosal epithelium and they are 

considered high-risk (CDC, 2015b). 

Once an individual is infected with an HPV virus, a healthy immune system usually has 

the ability to prevent disease manifestation, and the infection is self-limited (CDC, 2015b; The 

President’s Cancer Panel, 2014). However, while dependent on the hosts’ immune system and 

the HPV virus type, there are potentially harmful manifestations of HPV infection (CDC, 2015b; 

The President’s Cancer Panel, 2014). Low-risk virus types can cause skin warts and genital 

warts, while high-risk virus types can cause laryngeal papillomas, abnormal cervical changes, 

cervical cancer, anogenital cancer, and oropharyngeal cancer (CDC, 2015b; Young et al., 2015).  

Currently in the United States, there are three approved vaccinations for the most 

common HPV virus types identified: the bivalent Cervarix, quadrivalent Gardasil, and 9-valent 

Gardasil (CDC, 2015b). Cervarix and the quadrivalent Gardasil prevent against the low risk virus 

types HPV-6 and 11, and high risk HPV-16 and 18 (CDC, 2015b). Most recently in December of 

2014, the Food and Drug Administration (FDA) approved the 9-valent Gardasil vaccine that 
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protects against an additional five virus types: HPV-31, 33, 45, 52, and 58 (Joura et al., 2015). 

This addition also has been reflected in the CDC’s most recent immunization guidelines (CDC, 

2016c). Vaccination is recommended for children aged 11-12, however can be given as early as 

age 9 and catch-up vaccines can be given up to age 26, dependent on vaccine type (CDC, 

2015b). 

Despite the availability of proven efficacious and safe HPV vaccines and vaccination 

recommendation by the CDC, uptake remains low in the United States for both females and 

males of eligible age (Joura et al., 2015; Liu, Kong, & Du, 2016). For example, in a study 

conducted by Liu, et al. (2016), of 27,041 female patients aged 11-12, only 32.2% had completed 

the HPV vaccine series. In 32,790 females aged 13-15, only 29.3% completed the series, and in 

18,741 females aged 16-17, 28.5% completed the series (Liu, et al., 2016). Barriers to patients 

receiving the HPV vaccine have been identified. These barriers include the lack of policy 

mandating the vaccine for school attendance, fear of sexuality promotion, lack of perceived risk 

for HPV infection by patient or guardian, lack of provider recommendation, lack of insurance 

coverage, lack of contact with a medical system, and forgetfulness or being unaware of the need 

for multiple doses (Alexander, Best, Stupiansky, & Zimet, 2015; Holman et al., 2014).  

HPV infection and the risk of associated clinical manifestations significantly affect the 

health of populations throughout the United States. HPV infection with a high-risk virus type can 

cause one of the two most common types of cervical cancer: squamous cell carcinoma and 

adenocarcinoma (CDC, 2015b). As a result, nearly all cases of cervical cancer are thought to be 

linked to HPV, and approximately 70% of cases can be attributed to HPV types 16 and 18 alone 

(CDC, 2015b). It has been estimated that 90% of anal cancers, 71% of genital cancers, and 72% 
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of oropharyngeal cancers are also attributable to HPV infection (CDC, 2015b). Additionally, as a 

result of the 14 million new cases of HPV infection expected annually, it is estimated that there 

will be an associated 16 billion dollars in healthcare costs (CDC, 2013).  

Local Problem 

In Arizona, the incidence rate of cervical cancer is 6.2% per 100,000 persons, all of 

which is attributable to HPV (CDC, 2016b). Comparatively, based on data from 2008-2013, the 

national rate of new cervical cancer cases is 7.5% per 100,000 women (National Cancer Institute, 

n.d.). Additionally, Arizona has a large population of Hispanic and American Indian citizens. 

These populations, and other minority or low-income populations, suffer poorer outcomes 

related HPV infection, and are considered high risk (CDC, 2015a). For example, Hispanic 

women are more likely to develop cervical cancer than most other races and ethnicities (CDC, 

2015a; Haile et al., 2012). In Arizona, cervical cancer rates among Hispanics are 8.1% per 

100,000 persons, and 9.2% per 100,000 persons among American Indians (Arizona Department 

of Health Services [ADHS], 2015). Nationally, cervical cancer rates among Hispanics are 9.4% 

per 100,000 persons, and 7.7% per 100,000 persons among American Indians (ADHS, 2015). 

Further, among Hispanic women, those living in states along the United States-Mexico border 

have higher incidence rates of cervical cancer and are at more risk (Haile et al., 2012). The rate 

of completion of the HPV vaccine series for girls aged 13-17 in Arizona is 35.8% of 10,084 

females, and the rate for males is 16.7% of 10,743 males, compared to the Healthy People 2020 

goal of 80% (CDC, 2015c; Liu et al., 2016).  

Currently in Arizona, the HPV vaccine is not required for school admission (National 

Vaccine Information Center, 2016). The vaccine is optional despite the fact that it is 
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recommended by the CDC (CDC, 2016c; National Vaccine Information Center, 2016). 

Nationally, it is the goal of organizations, such as The Community Preventative Services Task 

Force, the President’s Cancer Panel, and Healthy People 2020 to increase the uptake of HPV 

vaccines and thereby decrease the rates of all types of HPV infection (The Community 

Preventive Services Task Force, 2013; The President’s Cancer Panel, 2014). In order to address 

these low HPV vaccine uptake rates, and encourage vaccination locally, The Arizona 

Partnerships for Immunization (TAPI), in partnership with the Arizona Immunization Program 

Office (AIPO), launched a campaign directed at parents of children aged 11-12 (Association of 

State and Territorial Health Officials [ASTHO], 2015; CDC, 2014).  

The “Protect Me with 3” campaign encourages parents to vaccinate their children with 

one dose of the Tdap vaccine, two doses of the meningococcal vaccine (MCV), and three doses 

of an HPV vaccine (CDC, 2014). In 2014, as incentive, the program offered the TAPI Teen 

Award to honor healthcare clinics who have vaccinated 90% of their 15 year-old patients with at 

least one dose of the Tdap, one dose of the MCV and one dose of the HPV vaccine (ASTHO, 

2015; CDC, 2014). In 2015, eligibility requirements for the award included at least one dose of 

the Tdap, one dose of the MCV, and two doses of the HPV vaccine, and now in 2016, 

requirements include one dose of the Tdap, two doses of the MCV, and three doses of the HPV 

vaccine (ASTHO, 2015). In 2014, 37 of the 53 healthcare clinics who applied received the award 

(ASTHO, 2015). 

Purpose 

The purpose of this DNP project was to implement a system process change within a 

primary care clinic in Northern Arizona to increase HPV vaccine recommendations by healthcare 
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providers. Specific aims included (a) identifying the individual needs of the primary care clinic 

and their population related to HPV and HPV vaccines; (b) with stakeholder input, developing a 

process change; (c) piloting the process change; and (d) evaluating the effectiveness of the 

process change related to specific outcome measures.  

Outcome measures included the number of HPV vaccination recommendations provided 

to patients aged 9-26, their parents or guardians, and the number of HPV vaccinations given. The 

long-term goal of this DNP project is to increase the number of provider recommendations for 

HPV vaccinations among youths, adolescents, and young adults aged 9-26. The practice change 

will support and augment current statewide initiatives and interventions.  

Study Question 

Does the implementation of a system process change increase healthcare provider 

recommendations for the HPV vaccine in patients aged 9-26 within one Arizona primary care 

clinic setting?  

FRAMEWORK AND SYNTHESIS OF EVIDENCE 

Theoretical Framework 

The framework that guided this DNP project was the Model for Improvement. In order to 

promote evidence based practice, quality patient care, while continuing to develop practices to 

coincide with dynamic healthcare research, organizations require methods for quality 

improvement. The Model for Improvement is a framework methodology developed in the 1990s 

by Associates in Process Improvement (API), and promoted by the Institute for Healthcare 

Improvement (IHI) (Crowl, Sharma, Sorge & Sorensen, 2015; Lee & Larson, 2014). The purpose 

of the framework is to serve as a method for process and outcome improvement, and it involves 
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gathering data, data analysis, change implementation, and evaluation (Crowl, et al., 2015; Lee & 

Larson, 2014). These concepts are rooted in and reflect the scientific method (Lee & Larson, 

2014).  

The IHI is an organization that strives to reduce error, waste, delay and an increase in costs 

in the healthcare setting (Lee & Larson, 2014). As such, the Model for Improvement is focused 

on quality improvement in the workplace. This framework was relevant to this DNP project 

because it involved a system change to help increase the number of HPV vaccine 

recommendations by providers, and was focused on ensuring quality healthcare practices and the 

improvement in services rendered. Changes within the healthcare delivery system can have one 

of the biggest impacts on quality improvement (Crowl, et al., 2015). This model was also 

applicable to this DNP project, as this model can be used for both large and small-scale projects 

within large health care systems, or small independent practices (Courtlandt, Noonan, & Feld, 

2009). 

There are many different variations of the Model for Improvement, however the version 

that was be implemented by this DNP project was comprised of a baseline PDSA cycle and a 

secondary PDSA cycle (Lee & Larson, 2014). The baseline PDSA cycle served as an extension 

of a needs assessment for this project’s setting to ensure that the intervention implemented was 

appropriate for the clinic’s unique needs. This needs assessment also helped answer the three 

questions posed in another variation of the Model for Improvement: (a) “What are we trying to 

accomplish?” (b) “How will we know a change is an improvement?” (c) “What changes can we 

make that will result in improvement?” (Lee & Larson, 2014, p. 1132). During the initial 

analysis of the healthcare setting, these questions helped guide a focused problem, development 
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of an intervention, objectives, and measures (Crowl, et al., 2015). These questions are used for 

the foundational development and management of a quality improvement project design.  

The next portion is an additional PDSA cycle that focused on the implementation of the 

process change. PDSA is an acronym for Plan Do Study Act, and is related to hypothesis testing 

(Lee & Larson, 2014). While the visual model depicts one PDSA cycle, the framework is made 

up of iterative PDSA cycles to continually develop and modify the planned change (Lee & 

Larson, 2014). This framework assumes that revisions will be required as improvement will not 

be seen immediately, and that non-anticipated factors may alter the change implementation (Lee 

& Larson, 2014). The use of multiple PDSA cycles also allows for longitudinal measurement, 

and feedback loops of data, ideas, and additional changes or revisions from the stakeholders 

throughout the entirety of the project, as opposed to at the very end during an evaluation (Crowl, 

et al., 2015; Lee & Larson, 2014). Lastly, a quality improvement project can use PDSA cycles to 

implement multiple changes, or to make smaller change prior to implementing a major change 

(Lee & Larson, 2014). As there are multiple PDSA cycles, changes can be implemented and 

refined as needed. 

The initial stage of the PDSA cycle is the “Plan” stage (Lee & Larson, 2014). In this 

stage, the change is planned, and objectives for the PDSA cycle are clearly stated (Courtlandt, 

Noonan, & Feld, 2009). The second stage of the PDSA cycle is the “Do” stage (Lee & Larson, 

2014). This stage is where the change is implemented, and data related to the measures are 

collected (Courtlandt, Noonan, & Feld, 2009).  In addition, data are also collected about any 

barriers or difficulties that were encountered during implementation (Courtlandt, Noonan, & 

Feld, 2009). “Study,” is the third stage of the PDSA cycle (Lee & Larson, 2014). In this stage, 
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the data from the previous stage are analyzed and compared to the overarching objectives and 

aims (Courtlandt, Noonan, & Feld, 2009). The last stage of the PDSA cycle is the “Act” stage 

(Lee & Larson, 2014). In this stage, changes are made and the process is modified in preparation 

for the next PDSA cycle, or if ready, for large-scale implementation (Courtlandt, Noonan, & 

Feld, 2009). 

As the Model for Improvement is based on testing small changes through multiple PDSA 

cycles, rapid improvement and better outcomes have been identified (Crowl, et al., 2015). 

Organizations can invest less time and resources toward developing and testing change in 

relation to the degree of change (Crowl, et al., 2015). Despite the fact that this DNP project is 

based on the completion of two PDSA cycles, there is still the opportunity for the project to 

reflect change. In addition, this preliminary research and change implementation can be built 

upon in the future with additional PDSA cycles and modifications. 

Concepts 

Concepts related to this DNP project include human papillomavirus, HPV vaccine, 

primary care providers, barriers, facilitators, and provider beliefs and attitudes. These concepts 

will be used within this text to discuss this DNP project, and as such, having clearly defined 

terms is essential. Understanding these concepts within the scope of this research project and 

within the specific context will ultimately guide further research so modifications can be made, 

or ideas can be built upon further. 
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Human Papillomavirus 

HPV in the context of this DNP project is defined as either any human papillomavirus 

type, or infection with any of the human papillomavirus types. It includes both low-risk and 

high-risk virus types. 

HPV Vaccine 

HPV vaccine is presented within this text as a vaccine offered or given to a male or 

female patient within the ages of 9-26. The vaccines included in this concept are the bivalent 

Cervarix, quadrivalent Gardasil, and the 9-valent Gardasil vaccines. 

Primary Care Providers 

Within the context of this project, provider refers to either a doctor of medicine (MD), 

doctor of osteopathic medicine (DO), nurse practitioner (NP), or a physician’s assistant (PA), 

who are licensed to practice medicine and prescribe vaccines. These providers practice within a 

type of primary care setting, such as a family practice office, pediatric clinic, or urgent care 

clinic. 

Barriers 

It is important to understand the concept of barriers as they could impact HPV vaccine 

uptake and completion rates, and affect the outcome of this study. A barrier as related to this 

project includes anything that has a negative impact on the recommendation of the HPV vaccine, 

or administration of the HPV vaccine. Knowledge about, and understanding of the barriers 

surrounding HPV vaccination is essential in developing evidence-based interventions to increase 

vaccine uptake. 
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Facilitators 

Facilitators for HPV vaccinations are defined as factors which have a positive effect or 

influence on vaccination uptake. Known facilitators for HPV vaccinations include a supportive 

clinic process, immunization registry system, secondary verification of needed vaccines, parental 

experience, family history of abnormal pap smear or cervical cancer, family, peer, and 

community support and strong healthcare provider recommendation (Javanbakht, et al., 2012; 

Valentino & Poronsky, 2016). 

Provider Beliefs and Attitudes 

Provider beliefs and attitudes towards the HPV vaccine impact vaccine utilization rates 

(Holman et al., 2014). Although this concept is also considered a barrier towards HPV vaccine 

uptake, it warrants further discussion as it may impact when, how, and why providers provide 

strong recommendations for the HPV vaccine. Provider beliefs and attitudes related to this 

project includes the personal beliefs, values, attitudes, and preconceptions of primary care 

providers about HPV, the HPV vaccine, and recommending the HPV vaccine to their patients. 

Synthesis of Evidence 

In order to assess current literature surrounding the HPV vaccine, a literature review was 

conducted in research databases, including PubMed and Cumulative Index of Nursing and Allied 

Health Literature (CINAHL). In addition, articles were obtained and evaluated for relevance 

from the reference lists of systematic reviews. Key words that were used to search databases 

include HPV, human papillomavirus, vaccine, vaccination, barriers, beliefs, knowledge, 

intervention, provider, health care provider, and recommendation.  
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Database search results were then filtered to only include articles that were published 

within the last 10 years (January 2006 and later), and those written in the English language. 

Inclusion criteria that was assessed through an initial review of article abstracts include articles 

that involved populations in the United States, and articles that included the population of 

interest, adolescents aged 9-26. Additional inclusion criteria included articles relating to barriers 

to the uptake of the HPV vaccine, knowledge, attitudes, and beliefs about the HPV vaccine by 

providers, parents, or patients, or related to interventions whose purpose is to increase HPV 

vaccine uptake. Ultimately, ten articles were selected based on these inclusion criteria and their 

content was reviewed (see Appendix A).  

Barriers 

In a systematic review by Holman et al. (2014), barriers towards patients receiving the 

HPV vaccine are multifactorial. Some of these barriers include parental attitudes and concerns, 

cost, lack of information, perceived effect on sexual behavior, perceived risk, social influences, 

irregular health care, and perceived lack of benefit (Holman et al., 2014). This is further 

supported by Smith et al. (2016), who found that parents who were positively influenced to 

vaccinate with the HPV vaccine were also more likely to report HPV discussions with their 

health care provider, and to report that they received a recommendation.  

In males specifically, barriers include lack of a perceived benefit or need, lack of 

awareness the vaccine is available for males, and cost (Holman et al., 2014). In underserved and 

disadvantaged populations, barriers include lack of insurance, distrust of healthcare, cultural 

factors, and immigration status (Holman et al, 2014). A cultural factor that can influence uptake 

is the stigma surrounding a vaccine associated with a sexually transmitted disease (Holman et al., 
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2014). For parents, barriers towards their children receiving the HPV vaccine include lack of 

information provided, belief that their child is too young for HPV protection, concerns about side 

effects of the vaccine and its safety, cost, and concerns about vaccine availability (Holman et al., 

2014).  

Additionally, many barriers are associated with system or organizational level factors 

(Holman et al, 2014). For example, consent and confidentiality are identified as barriers for 

adolescents receiving the HPV vaccine (Holman et al., 2014). One barrier that is consistent 

among many studies and research articles evaluating series completion, HPV vaccination in 

males, underserved populations, and the opinions and beliefs of parents is the lack of a 

recommendation from a healthcare professional (Holman et al., 2014). 

Provider Beliefs and Attitudes 

Alexander, Best, Stupiansky, and Zimet (2015) conducted a study on the knowledge, 

attitude and practices of health care providers in regards to the HPV vaccine. Their results 

describe the majority of providers believe that parents ultimately make vaccination decisions, 

and that their personal recommendations affect parental decisions to vaccinate (Alexander et al., 

2015). In addition, the study supports that preconceptions and opinions on the HPV vaccine 

shaped the emphasis of health care provider recommendation to patients (Alexander et al, 2015). 

Further, in a study by Berkowitz, Malone, Rodriquez, and Saraiya (2015), although the majority 

of providers are knowledgeable about the efficacy of HPV vaccines preventing cervical cancer, 

they are less likely to be knowledgeable about the efficacy of the vaccine on other cancer types, 

such as anal cancer (Berkowitz et al., 2015).  
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According to McRee, Gilkey, and Dempsey (2014), providers cited the lack of time, and 

perception of ability to change a parent or patient’s mind about receiving the vaccine as affecting 

their ability to recommending the HPV vaccine. In addition, Gilkey, Moss, et al. (2015) found 

that some providers find HPV discussions to be burdensome, and when the vaccine was 

recommended, they recommended it last behind other vaccines. Likewise, survey results in 

Gilkey, Malo, Shah, Hall, & Brewer (2015) suggest that providers do not feel the need to 

strongly endorse the HPV vaccine, and use a risk-based approach for determining who to 

recommend the vaccine to. These studies support that vaccine recommendations are inconsistent 

among providers, and therefore may leave patients and their families without important vaccine 

information. 

Provider Recommendations 

Gilkey, et al. (2016) conducted a nationally representative survey of 1,495 parents of 

patients aged 11-17 about the strength of health care provider recommendations, and how those 

recommendations impacted HPV vaccination initiation and completion. An index of quality 

indicators were used to determine strength, such as whether parents perceived the 

recommendation of the vaccine to be strong, if the provider recommended same day vaccination, 

and if they discussed cancer prevention (Gilkey et al., 2016). The study results indicate that high 

quality recommendations significantly increase the odds that a patient will initiate and complete 

the series, compared to low quality recommendations which only moderately increase odds for 

initiation (Gilkey et al., 2016). Despite the results of many studies that show the significant 

effects and influence of provider recommendations on HPV vaccine rates, a study by Gilkey, 

Malo, Shah, Hall and Brewer (2015) found that providers reported recommending the HPV 
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vaccine inconsistently, behind schedule, or without urgency. Further, Gilkey, Moss, et al. (2015) 

found that providers perceived HPV vaccine discussions to be burdensome and requiring more 

time than was available to discuss. These studies suggest that there is a lack of knowledge 

regarding measures used to determine what qualifies a strong health care provider 

recommendation, and the need for interventions that improve systems processes for providers to 

recommend the HPV vaccine. 

Interventions 

Two primary research studies evaluated the effects of interventions in increasing HPV 

vaccine uptake. Cassidy, Braxter, Charron-Prochownik, and Schlenk (2014) implemented a 

quality improvement initiative in an urban pediatric private practice. The study involved the 

application of an electronic health alert system and the development of an evidence-based 

brochure to help increase both HPV vaccine uptake and HPV vaccine series completion (Cassidy 

et al., 2014). Chao, Preciado, Slezak, and Xu (2015) evaluated the use of reminder letters on 

HPV vaccine series completion. Reminder letters were sent to the households of patients who 

had received 1-2 doses of the HPV vaccine, and encouraged follow-up appointments with their 

health care provider (Chao et al., 2015). A systematic review identified articles that focused on 

interventions for increasing HPV vaccine uptake (Niccolai & Hansen, 2015). Intervention 

designs included reminder and recall, physical-focused, school-based and social marketing 

designs (Niccolai & Hansen, 2015). 

Interventions to increase HPV vaccine uptake or completion rates were found to be 

statistically significant (Cassidy et al., 2014; Chao et al., 2015; Niccolai & Hansen, 2015). In the 

systematic review, 12 of the 14 studies had significant results (Niccolai & Hansen, 2015). 
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Findings from these studies support that there are missed opportunities for education and 

vaccination recommendation. Likewise, findings suggest that increasing vaccination rates is a 

multifactorial process with many associated components and factors, which could complicate 

future interventions, and intervention sustainability. 

Current State of Knowledge 

A strength of the literature is that there are multiple studies published within the last few 

years, which indicates that HPV vaccine uptake research is timely. Another strength is that many 

of the articles are based off of nationally representative data, which increases the transferability 

of the knowledge to other contexts (Berkowitz et al., 2015; Gilkey et al., 2016; Gilkey, Moss, et 

al., 2015; Kester et al., 2013; Smith et al., 2016). Weaknesses, however, are that many of the 

articles focus on the barriers towards patients not receiving the HPV vaccine as opposed to 

specific interventions to help increase HPV uptake with quantitative analysis (Alexander et al., 

2015; Allen et al., 2010; Gilkey et al., 2016; Holman et al., 2014; McRee et al., 2014). 

The barriers towards patients receiving the HPV vaccine, and the knowledge, beliefs, and 

attitudes of health care providers and patients or parents regarding the vaccine are well 

documented. However, there are still gaps in knowledge regarding methods on how to improve 

completion rates of the entire HPV series, research that includes males, and research on the 

consistency of the content that providers introduce to parents and patients (Alexander, 2015; Liu 

et al., 2016). There is a gap in evidence of studies that evaluate interventions that use known 

HPV vaccine facilitators and barriers as a guide and for use in knowledge translation. In 

addition, Allen et al. (2010) summarize their systematic review noting that the majority of 

studies on the HPV vaccine fail to use theoretical underpinnings and lack statements regarding 
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study rigor and validity. This literature review provides further evidence and rationale for this 

DNP project, as it will involve both male and female patients, it will use a theoretical framework, 

and it will evaluate a specific intervention with the intention of increasing provider 

recommendations for vaccine uptake. 

METHODS 

Design 

This quality improvement project modified systems and processes to improve health care 

services and improve patient outcomes related to HPV vaccine recommendations (U.S. 

Department of Health and Human Services, Health Resources and Services Administration 

[HRSA], 2011). Quality improvement focuses on patients, patient safety, patient engagement, 

health care teamwork, and use of data (HRSA, 2011). In addition, quality improvement can help 

an organization avoid unnecessary costs related to process failure, error, inefficiency, and poor 

patient outcomes (HRSA, 2011). 

In order to guide successful implementation, a committee, or quality improvement team, 

approach was used. This team was formed prior to implementation, and consisted of invited 

stakeholders as well as a champion to guide the needs assessment and process change. A needs 

assessment is an estimate of the needs of the organization, which in turn will guide the 

intervention so that it is population and context-specific and has the potential to result in the most 

benefit (Polit & Beck, 2012). A preferred approach to quality improvement implementation and 

testing change is the model for improvement, which as noted previously, was used to guide this 

DNP project (HRSA, 2011). The initial PDSA cycle consisted of the needs assessment, and the 

second PDSA cycle served as the initial implementation of the quality improvement intervention.  
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The design of this project incorporates respect, trust, and credibility. Respect was gained 

by taking into account the unique characteristics of the healthcare clinic setting for this project 

and the individuals who work there by using a participatory model. This allowed for changes and 

change outcomes to address the needs of the specific clinic. Trust was gained through the 

maintenance of scholarly integrity, and through respect and trust, credibility was established. 

Further, credibility was established with the knowledge and training provided by participating as 

a student in an accredited DNP program. 

Ethical Considerations 

In order to protect human subjects, respect for persons, beneficence, and justice, three 

key ethical principles, were addressed (Department of Health, Education, and Welfare [DHEW], 

1979). This project addressed respect for persons by maximizing autonomy, and protecting those 

with diminished autonomy. This project focused on providers, as opposed to patients, as patients 

who are eligible for the HPV vaccine are children and adolescents who are at an increased risk 

for diminished autonomy (DHEW, 1979; Polit & Beck, 2012). The project was also discussed 

among members of the quality improvement team so that all members could provide insight and 

recommendations, and could vocalize their opinions. 

This DNP project addressed beneficence by providing a potentially beneficial 

intervention that would not be available otherwise (Polit & Beck, 2012). All participating 

providers received the same education regarding the project and all received the same 

information about eligible patients, so that the patients were not put at unnecessary risk or at a 

disadvantage (Polit & Beck, 2012). Efforts were made to avoid harm or discomfort by educating 

the participants to fully educate patients and their families about the HPV vaccine and the risks 



 
 
 

 
28 

of HPV to reduce associated stress and fear (Polit & Beck, 2012). Loss of time and monetary 

costs were reduced as one of the goals to the system change was to enhance vaccine 

recommendation effectiveness (Polit & Beck, 2012). In addition, IRB approval was obtained 

prior to the start of the project and participant recruitment. 

Further, this DNP project took justice into consideration by ensuring right to fair 

treatment, and right to privacy (DHEW, 1979; Polit & Beck, 2012). Right to fair treatment was 

also addressed by ensuring that all providers received the same information about eligible 

patients. Privacy was addressed by eliminating the need for access to patient records. All data 

from the system change was be collected by another quality improvement team member, and was 

de-identified for anonymity and to protect patient privacy (Polit & Beck, 2012). 

Setting 

Winslow is a rural community located in Navajo County of northern Arizona (City of 

Winslow, 2014). The town lies within the Little Colorado River Valley, and has a population of 

approximately 10,000 residents (City of Winslow, 2014.). The Hopi Reservation and the Navajo 

Nations both border Winslow (City of Winslow, 2014). The setting of this quality improvement 

project was the Little Colorado Physician’s Office, which services many Native American and 

Hispanic patients (City of Winslow, 2014; LCPO). Winslow is served by Little Colorado 

Medical Center, a 25 bed critical access hospital, which is associated with this medical office 

(Little Colorado Medical Center [LCPO], n.d.). This physician’s office opened in 2010, and 

provides outpatient medical care (LCPO, n.d.). Approval from the LCPO was obtained prior to 

the project start (see Appendix B). 
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Participants 

The participants in this project were the providers at the LCPO, and all members of the 

quality improvement team. The LCPO is staffed by three primary care physicians, a primary care 

nurse practitioner, two OB/GYN physicians, and a general surgeon. There is also a visiting 

cardiologist, podiatrist, and urologist. Inclusion criteria for this quality improvement project were 

(a) primary care providers (PCPs) who work at LCPO part time or full time and care for male 

and female patients between the pages of 9 and 26; and (b) PCPs see patients for well child 

visits, annual exams, sports physicals, or annual women’s exams. The OB/GYN providers, 

visiting providers, and general surgeon were excluded from this project.  

Intervention 

The purpose of the intervention was to modify systems processes to increase the number 

of HPV vaccine recommendations given by primary care providers. A needs assessment of the 

clinic occurred in the first PDSA cycle. The implementation of the intervention of this quality 

improvement project, or the second PDSA cycle, was largely based on this needs assessment 

(HRSA, 2011). 

PDSA Cycle 1 

The “Plan” stage of the first PDSA cycle involved the development of a timeline for the 

project in its entirety, the determination of who would be invited to participate on the quality 

improvement team, and the recruitment of LCPO health care team members. The timeline for 

this DNP project differed slightly from the proposed schedule (Figure 1). On August 23rd, 2016 

approval was received from the University of Arizona’s Office for Research & Discovery, who 

reported that Human Subjects Review was not required due to the project elements. PDSA Cycle 
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1 was initiated one week earlier than anticipated on August 26th, 2016, and therefore the project 

was completed 1 week earlier than anticipated on September 23, 2016. 

 
FIGURE 1. Timeline. (This figure is a visual depiction of the timing of events of the DNP 
project.)  

Recruitment. On August 24, 2016 an email was sent with an invitation to join a QI team 

for the DNP project. The invited quality improvement team consisted of the primary care 

providers, the medical assistants, and front office staff. This email also included an 

announcement that an initial meeting with the QI team was scheduled for August 26, 2016. An 

additional email was sent to the family nurse practitioner to invite her to act as the champion of 

the project. Final QI team members who accepted the invitation include this DNP student, the 

family nurse practitioner (FNP), four medical assistants who work with the PCPs, and one office 

scheduler. The FNP expressed interest in, and accepted the role as the project champion. 
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Initial meeting. The initial QI team meeting took place on August 26 and was one hour 

in length. The first PDSA cycle, or needs assessment was completed through an informal 

interview of the QI team by engaging in guided discussion about the HPV vaccine, provider 

recommendations for the HPV vaccine, the process for vaccination administration, and to 

identify the clinic’s unique barriers towards HPV vaccine recommendation. Open ended 

questions were posed to the QI team, including: 

1)! Do you feel your patient population is adequately covered with the HPV vaccine? 

2)! Do you feel your patient population understands what HPV is and what the HPV 

vaccine is for? 

3)! How often do the primary care providers recommend the HPV vaccine? 

4)! What is the current process for recommending the HPV vaccine, and does this differ 

from other vaccine types? 

5)! What do you perceive the barriers of HPV vaccination recommendation to be? 

The QI team responded with consensus that they felt there are low rates of HPV vaccination 

within their patient population. Additionally, they stated that they have observed many young 

patients who are sexually active. The FNP reported that she treats many patients for sexually 

transmitted infections, and believes rates of the HPV vaccine need to improve among her patient 

population. The QI team also discussed that while they do believe their patients generally 

understand that the HPV vaccine prevents HPV, they do not believe that the patients completely 

understand what HPV is or their risks for acquiring HPV infection. 

The members of the QI team reported with unanimous agreement that while they are 

uncertain exactly how often the PCPs recommend the vaccine, it does not occur with every 
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patient encounter, and is inconsistent. They reported that this is, in part, due to their current 

system processes. Prior to the implementation of the process change for this project, there was no 

standardization of process among PCPs for recommending vaccines. The medical assistant for 

the FNP reported that for child wellness visits, she often downloads information from the 

Arizona State Immunization Information System (ASIIS) system and prints out a report with the 

vaccinations due for the provider. ASIIS is an immunization registry for Arizona residents, and 

serves as a record for health care providers (Arizona Department of Health Services, 2016). The 

other medical assistants reported that they do this for their providers inconsistently. The QI team 

reported that there was also a lack of standardized process for vaccinations other than the HPV 

vaccine, such as the Diptheria, Tetanus and Pertussis (DTaP), Tetanus, Diptheria and Pertussis 

(Tdap), Measles, Mumps, and Rubella (MMR), Varicella (VAR), Hepatitis A (Hep A), Hepatitis 

B (Hep B), Rotavirus (RV), Haemophilius Influenzae Type B (Hib), Pneumococcal (PCV 13), 

Inactivated Poliovirus (IPV), and the influenza vaccine. However, they observed that the PCPs 

recommended these vaccines more often than the HPV vaccine. 

The potential causes that affect the perceived low rates of HPV vaccine administration 

were assessed by the QI team, and put into a fishbone diagram to help analyze cause and effect 

(Figure 2). 
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FIGURE 2. Fishbone Diagram.  

Providers. The QI team identified three main causes related to providers that could 

possibly relate to perceived low rates of HPV vaccine administration. These include provider 

preference, reliance on medical assistants, and provider inconsistency. The identified causes are 

interrelated. For example, provider preference and provider inconsistency relate directly to the 

lack of a standardized process within the clinic and lack of a reminder system. All of the primary 

care providers, however, do rely on their medical assistants to input vaccination information into 

ASIIS if it was given. The QI team defined provider preference as their preference for what type 

of appointments vaccines are offered during. For example, the PCPs generally only offer 

vaccines during well child visits. Another provider inconsistency defined by the QI team is who 

they recommend the vaccine to. For instance, one of the medical assistants stated that one of the 

primary care physicians sometimes does not offer the HPV vaccine to patients if he knows they 

come from a Catholic family and he perceives them likely to decline. 
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Patients. According to the QI team, aspects of the patient population create barriers 

towards HPV vaccination, including health literacy, health care patterns, and religious beliefs. 

For example, according to the project champion, many patients do not understand what HPV is 

and do not understand their risk for HPV infection. In addition, many patients are of the Mormon 

and Catholic faiths, and as such, many parents have expressed concern about the perceived 

promotion of perceived sexual activity.  

Process. Other possible causes identified include the lack of policy within the clinic 

related to HPV vaccines, lack of standardization between providers and their medical assistants, 

the lack of charts outside of patient rooms, and the fact that vaccines are generally only offered 

during wellness visits. Currently in the practice there is no policy regarding recommending the 

HPV, nor a policy regarding a process for any vaccine recommendation or administration. 

Processes are left largely up to the individual provider’s preference, and subsequently, vaccine 

administration relies on provider memory and consistency. The health care clinic also does not 

utilize any type of paper chart outside of the patient room for the provider to glance at prior to 

patient interaction. Although there is computer access within the patient rooms, the lack of EHR 

ability to alert the providers creates a barrier towards reminding the provider. A chart, or patient 

related form placed outside of the patient’s room for providers prior to entrance and patient 

interaction could create a space to place the reminder. Lastly, it was noted that many patients, 

especially children, only present to the health care clinic for urgent-care type visits and do not 

present for yearly wellness visits, which may lead to missed vaccination opportunities as 

vaccines are not routinely given during these appointment types. 
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Resources. A review of the clinic’s current resources with the QI team revealed many 

potential barriers towards patients receiving HPV vaccine at this clinic. For example, the clinic’s 

electronic health record (EHR) system, Amazing Charts, does not allow for a prompt, or 

reminder, for health care providers to initiate not only the HPV vaccine, but any vaccine. It is up 

to the provider to remember which vaccines are needed, and to remember to order these 

vaccines. Additionally, unless a vaccine has been administered at the clinic facility, there is no 

space to document immunization history, and the primary care providers rely on data from the 

Arizona State Immunization Information System (ASIIS), an immunization record registry. 

ASIIS, however, relies on the accountability of other providers to manually add the data. Related 

to the barriers and difficulties identified with the EHR system is the fact that there is no place for 

providers to document that they have recommended the vaccine, or that the vaccine was offered, 

unless they take the time to write it into their note. As such, there is no way to search, or extract 

data from the primary care clinic regarding current rates of HPV vaccine recommendations by 

the providers or HPV vaccination rates. The lack of available monetary resources limits the 

clinic’s ability to purchase a new EHR system to help reduce some of these perceived barriers. 

Additionally, only the Cervarix and quadrivalent Gardasil vaccines are available for providers to 

administer. The 9-valent HPV vaccine is not available for use at this clinic due to cost, and as 

such, patients are not provided with the opportunity to protect themselves against the 5 additional 

types of HPV. 

Practice change development. Ultimately, based on the guided interview and 

discussion, the QI team perceived HPV vaccination rates to be low, provider recommendations 

for the HPV vaccine do not occur as often as recommendations for other vaccines, and that there 
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is a need for improvement and practice change. Also during the meeting, through the identified 

barriers noted in the root-cause analysis for HPV vaccine administration, the QI team determined 

that the practice change should address a barrier that is related to others so that they can be 

addressed concurrently. All members agreed that the practice change should focus on increasing 

provider recommendations, which is related to the lack of a standardized process within the 

clinic.  

The generated solution and change intervention, therefore, focused on modifying the 

clinic’s current process to promote efficiency and improve quality, and focusing on identified 

facilitators for HPV vaccination recommendation. These identified facilitators were knowledge 

of the HPV vaccine safety and efficacy by the providers, and use of the medical assistants. For 

example, the FNP noted that she perceived a general knowledge about HPV and the HPV 

vaccine among the primary care providers in the health care clinic. This was agreed upon as a 

facilitator, as they might be more willing to recommend the vaccine if the situation and 

opportunity was convenient. Reliance on medical assistants was noted to be both a possible 

barrier and a possible facilitator. For example, providers’ reliance on the medical assistants to 

input information to ASIIS is a barrier when the practice is busy and there is limited time for 

charting both administration in the EHR system, and in ASIIS. Strategic use of the medical 

assistants, however, was noted to be a possible facilitator, as they could guide the new process 

change to help promote sustainability. 

The QI team decided that during the four weeks of data collection, the medical assistants 

for the primary care providers would screen scheduled patients the day before to determine 

which patients were eligible to receive the HPV vaccine. The medical assistants would review all 
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patient charts and ASIIS for these patients within the age criteria to determine if the patient has 

ever had an HPV vaccine. This review was accomplished for all patient visit types, including 

wellness visits, episodic visits, sports physicals, well women’s, and annual physicals. Once it 

was determined that an HPV vaccination recommendations needed to be made, the medical 

assistants would provide the primary care providers with a daily list of those who need the 

vaccine. This process change differed from current practices because there was no standardized 

process or policy for making recommendations. At this phase of the process, the QI team 

determined that the initial purpose, aims, and outcomes identified within this DNP project were 

appropriate and would be used to measure the outcomes of the change. 

PDSA Cycle 2 

PDSA cycle 2 began on August 29, 2016 with the initiation of the new process change. 

The planning stage of the second PDSA cycle was partially integrated within the first PDSA 

cycle as stages are continuous processes (Lee & Larson, 2014). The “Do” stage of PDSA cycle 

two consisted of the actual implementation of the process change within the clinic with 

concurrent data collection. The “Study” portion involved data analysis. The last stage of the 

second PSDSA cycle, the “Act” stage, will be integrated into future practice change 

implementation by the QI team or future DNP students. The recommendations made by this 

DNP Project can be used to modify the implemented change with additional PDSA cycles to 

further improve their HPV vaccine recommendations and, ultimately, HPV vaccination rates.  

Implementation. The QI team decided that the implementation phase of the project 

would occur following the initial meeting, and that an email would be sent to the entire health 

care clinic summarizing the meeting with information about the process change. The email 
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included information about the new process, what type of data would be collected, and what the 

roles of the QI team and champion were to help with change adoption. Various implementation 

strategies were also used during the change implementation to include the designation of the 

FNP as a change champion. The role of the champion was to promote change and innovation and 

to act as a resource for other members of the QI team, and other health care providers and 

ancillary staff at the clinic during the change process (Shaw et al., 2012). For example, the FNP 

was available for questions during the implementation phase (Shaw et al., 2012). Another 

implementation strategy was the use of the PDSA cycles. Through the Model for Improvement, 

feedback loops can be used to help evaluate the change while implementation is still in process 

(Lee & Larson, 2014).  

Feedback generation. The second QI team meeting occurred halfway through data 

collection on September 9, 2016, and served as a method for feedback generation, or feedback 

loops (Lee & Larson, 2014). Members were asked about their observations and opinions on how 

the project was progressing. They reported that all four MAs had been screening the patients as 

recommended by the team and were not having difficulty with change adoption. There were no 

questions at this time. 

Data Collection 

Data collection during the first PDSA cycle consisted of detailed minutes from the team 

meeting included in the completion of the fishbone diagram. There was no method to obtain 

objective baseline data about the health care clinic’s current rates of HPV vaccine 

recommendation and vaccination rates due to the electronic health record system. Therefore, 

collection of quantitative data occurred concurrently during the implementation of the process 
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change (HRSA, 2011). The number of patients who were eligible for the HPV vaccine, the 

number of patients who received the HPV vaccine, their ages, and genders were documented and 

collected daily by each medical assistant. At the end of each week, these data were compiled by 

one of the medical assistants and subsequently collected by this DNP student. All data were de-

identified prior to collection by the medical assistant and by this DNP student. 

RESULTS 

Data Analysis 

Descriptive statistics were used in the analysis of this project. Once data were collected 

over several points of time post intervention, the number of provider recommendations given in 

relationship to the number of eligible patients were described to define success or failure of the 

intervention implementation (HRSA, 2011; Polit & Beck, 2012). As data were collected over 

several points in time, a run chart was used to depict data change and the effectiveness of change 

through visualization of patterns (IHI, 2016). 

Data, including the number of eligible patients seen by the primary care providers, 

number of patients offered the vaccine by the primary care providers, number of patients who 

received the vaccine, and their demographics were compiled by the medical assistant, and de-

identified prior to submission to the principal investigator. The demographic information 

collected about these patients include their gender and age (Table 1). 
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TABLE 1. Demographics. 

Characteristic Eligible for Vaccine 
n=8 

Offered Vaccine 
n=8 

Received Vaccine 
n=6 

Gender  
Male 3 3 3 

Female 5 5 3 
Mean Age (Years) 13.5 13.5 14.33 
Age Group (Years)  

9-14 5 5 3 
15-20 3 3 3 
21-26 0 0 0 

In total, three of the eight patients eligible for the vaccine were male and five were 

female. Five of the patients were between the ages of 9 and 14 years, three between the ages of 

15 and 20 years, and zero between the ages of 21 and 26 years. The mean age for patients who 

were eligible for the HPV vaccine was 13.5 years. The two patients who declined the HPV 

vaccine were females, both age 11. The number of eligible patients, the number of patients who 

received vaccination recommendations, and the number of patients who actually received an 

HPV vaccine for each each week of data collection are also depicted (Table 2).  

TABLE 2. HPV Vaccination Recommendations and Vaccinations Given. 

 Number of Eligible 
Patients 

Number of HPV 
Vaccination 

Recommendations 

Number of 
Vaccinations Given 

Week 1 5 5 3 
Week 2 0 0 0 
Week 3 0 0 0 
Week 4 3 3 3 

Data were collected by the QI team on a weekly basis for four weeks. In the first week 

five patients were eligible for the HPV vaccine, five patients received recommendations, and 

three vaccinations were administered. In the second and third weeks of data collection zero 
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patients were eligible, and thus zero patients were recommended and given the HPV vaccine. In 

week four, three patients were eligible, three patients received recommendations from their PCP, 

and three patients were administered the HPV vaccine (Table 2). The number of patients who 

were eligible for an HPV vaccine and the number of patients who received an HPV vaccination 

recommendation each week are depicted in run-charts for visualization of the data over the four-

week period (Figures 3 & 4). 

FIGURE 3. Patients Eligible for the HPV Vaccine.  
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FIGURE 4. HPV Vaccine Recommendations. 

Outcomes 

The outcome measures of this DNP project: (a) the number of recommendations given to 

eligible patients and (b) the number of vaccinations given, support that recommendations for the 

HPV vaccine were being provided to patients after the implementation of the process change. 

This is further suggested by the rates of recommendation and vaccination (Table 3). 

TABLE 3. Rates of HPV Vaccine Recommendation and Administration. 

 Number of 
Eligible Patients 

Number of HPV 
Vaccination 

Recommendations (%) 

Number of HPV 
Vaccinations Given 

(%) 

Total 8 8 (100) 6 (75) 
Male 3 3 (100) 3 (100) 
Female 5 5 (100) 3 (60) 

Of the eight patients who were eligible for an HPV vaccine, 100% received a 

recommendation for the vaccine, and 75% were administered the vaccine. This finding shows 
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that during the four weeks of the project, all patients who were eligible were offered the vaccine 

by their primary care provider. Additionally, of the three males who were eligible for the 

vaccine, 100% received recommendations and 100% received the vaccine. Of the five females 

who were eligible for the vaccine, 100% received recommendations, but only 60% received the 

vaccine (Table 3). 

DISCUSSION 

Summary 

The purpose and aims of this DNP project were defined prior to the beginning of the first 

PDSA cycle. These included: 

1.! Identifying the individual needs of the primary care clinic and their population related to 

HPV and HPV vaccines 

2.! With stakeholder input, developing a process change 

3.! Piloting the process change 

4.! Evaluating the effectiveness of the process change related to specific outcome measures. 

Identifying the needs of the clinic was accomplished through the development of PDSA Cycle 1, 

which served as the needs assessment. The QI team discussed the needs of their population, and 

determined that there was a need for improved HPV vaccine rates, and improved provider 

recommendation. The QI team, including the FNP acting as the champion of the project, were 

also stakeholders, who helped develop the process change through PDSA Cycle 1. Piloting the 

process change occurred in PDSA Cycle 2, with the implementation of the change. Evaluating 

the effectiveness also occurred in PDSA Cycle 2 through data collection and analysis based on 

the identified outcome measures.  These outcome measures included the number of HPV 
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vaccination recommendations provided to eligible patients, and the number of HPV vaccinations 

administered (Table 2).  

Based on the analysis of the outcome measures, the data suggest that the intervention was 

successful for increasing provider recommendation over the course of the four-week period. 

Therefore, this analysis also answers the study question for this DNP project: 

1.! Does the implementation of a system process change increase healthcare provider 

recommendations for the HPV vaccine in patients aged 9-26 within one Arizona primary 

care clinic setting? 

The successful implementation of this practice change could indicate that a process change was 

needed, and that there is improvement to be made in ensuring the HPV vaccine is recommended 

to all eligible patients. It is important to note that all of the males who were offered the vaccine 

received the vaccine, which could indicate that they are not less likely to accept the vaccine than 

females. 

A major strength of this DNP project was the commitment of this DNP student in concert 

with the QI team to ensure that the project was developed to fit the clinic’s specific needs. The 

participatory model of this project allowed for professional collaboration and critical thinking in 

the assessment of the clinic’s barriers and in the development of the process change. The opinion 

of the QI team was also highly valued for what they thought would work best for their healthcare 

team and their population. In doing so, the aims and outcomes of the project address actual needs 

of the clinic, and therefore the QI team had more investment in the success and sustainability in 

the project. Sustainability in this project is evidenced by the success of the providers submitting 

data every week for a four-week time period. During the third and final QI team meeting at the 
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end of data collection on September 23, 2016, members were asked their observations and 

opinions again now that the project had concluded. The QI team stated that they thought it was 

helpful to pull patient data for all visit types versus only for wellness visits, as many of the 

patients who were recommended the vaccine were not presenting for wellness visits. They also 

stated that they believed it was helpful for all vaccinations, not just the HPV vaccine. Team 

members reported that they were able to fully adopt the practice change and all medical 

assistants had been performing the screening for eligibility and providing documents with patient 

information to the primary care providers. This was done for the entire four weeks of the project, 

which supports the sustainability of the practice change. 

Another strength of this project was the use of the PDSA cycle and the use of a project 

champion. The project champion helped guide the QI team through the PDSA cycles, support 

members of the QI team and the rest of the clinic through the change, and availability for 

questions throughout the project (Shaw et al., 2012). Her role was especially important during 

the change implementation to ensure that the medical assistants were continuing to provide the 

PCPs with the documents containing information regarding which patients were due for HPV 

vaccinations, and for data collection. Another strength was that the champion of the project was 

one of the primary care providers, as the other PCPs were not on the QI team. The FNP, 

therefore, was able to reiterate all information about the project to the other providers, and gather 

support for change implementation (Shaw et al., 2012). 
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Interpretation 

Like the results from Liu, Kong, and Du (2015) suggest, the QI team determined that 

there was need for improvement in regards to increasing HPV vaccine recommendations by the 

primary health care providers in their clinic. The QI team also discussed barriers such as lack of 

resources, lack of a standardized process, health literacy of the population, health care patterns, 

and lack of a reminder system. These barriers are similar to those reported in Holman et al. 

(2014). In addition, for this specific clinic, they also identified barriers such as reliance on 

medical assistants, lack of an EHR system that had a search function and space to document 

vaccination history, no paper chart to write reminders, reliance on ASIIS and other providers for 

documentation, and the fact that vaccines are generally only discussed at wellness visits.   

Although the data suggest project success, low numbers of eligible patients were 

identified. A possible reason for the small sample size was the timing of the DNP project. Many 

adolescents and young adults of eligible age had just started school and their classes at the end of 

August, just as the data collection began. It is plausible that patients would not make 

appointments during this time, or would have just had their annual physical prior to school 

starting. Additionally, one of the barriers addressed by the QI team during PDSA cycle 1 was 

that they observed many patients do not come in for wellness visits or annual physicals and 

generally only make appointments for episodic needs. This could decrease the volume of patients 

being seen in general.  

Future study at this clinic could examine the number of recommendations made per type 

of provider. For example, comparison of the recommendations between nurse practitioners or 

APRNs, physician’s assistants, and physicians. This would provide insight into the need for 
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education within a clinic setting. Additionally, the type of visit that the patient came in for could 

be tracked and analyzed as well, to determine where the project was having the largest effect. 

Another potential study at this clinic could analyze the parent and patient perceptions of HPV, 

the HPV vaccine, and reasons for accepting or declining the vaccine for this patient population. 

This information could then be compared to current literature, and might also affect the direction 

of change that needs to be made by the QI team in the future.  

Also in the future, I would recommend that the project intervention be conducted over a 

longer period of time so that more data points regarding the number of HPV vaccination 

recommendations and number of vaccinations administered could be analyzed. This would give 

a broader picture about the success of the intervention and sustainability of the process change. I 

would recommend that future investigators try to recruit additional primary care providers to 

participate on the quality improvement team to gain more of their insight regarding the patient 

population, needed change, and their opinion on the usefulness of the project intervention. 

Lastly, on October 19, 2016, after the implementation of the practice change and the 

completion of data collection, the CDC announced in a press release that they are now 

recommending that children and adolescents aged 11-12 years receive two doses of the HPV 

vaccine six months apart versus the previous three dose schedule (CDC, 2016a). It is still 

recommended that those aged 15-26 still receive the three dose HPV vaccine schedule (CDC, 

2016a). The Advisory Committee on Immunization Practices (ACIP), which advises the CDC, 

voted to make this change after reviewing the newest literature regarding two dose schedules 

(CDC, 2016a). This new schedule now correlates with the World Health Organization’s 

recommendations, and with the October 7 FDA approval of the two dose schedule for the 9-
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valent vaccine for ages 9-14 (CDC, 2016a; Laprise, Markowitz, Chesson, Drolet, & Brisson, 

2016). Immunogenicity trials have shown that immune responses were equal or higher in those 

aged 9-14 who received two doses six months apart than in those aged 15-26 who received three 

doses (CDC, 2016; Laprise et al., 2016). Further, Laprise et al. (2016) suggests that if two doses 

of the 9-valent vaccine are protective for at least 20 years, the two dose schedule will be more 

cost effective. In light of this new schedule change, future studies at the LCPO could focus on 

education for the PCPs, other health care providers, and the patients. Future studies could also 

evaluate the effect of the new two dose schedule on patient’s and parent’s willingness to accept 

the vaccine. 

Limitations 

One of the limitations of this DNP project is that there was no information to compare the 

project’s data to from prior to the intervention implementation. Although the members of the QI 

team determined that provider recommendations for the HPV vaccine were a problem within the 

clinic, objective comparisons were unable to be made. Further, rates of sexually transmitted 

infections among the patient population were unavailable due to the nature of the EHR system. 

This knowledge would have been beneficial in determining the needs of the population during 

PDSA cycle 1.  

Other limitations include the study period time frame and size of the clinic. Data 

collection occurred over a period of four weeks for four primary care providers. This limited the 

ability to see the progression of the effects of the change implementation. For example, two of 

the four weeks did not have any eligible patients and therefore did not have data to add to the run 
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chart. This was unexpected, and it would have been more beneficial to see additional data points 

to help depict change over time. 

Self-reporting is another potential limitation of this project. The information that guided 

the process change within the setting was based on semi-structured interviews with the QI team, 

and therefore was dependent on their self-reporting (Polit & Beck, 2012). However, their 

retrospective observations were essential in not only developing the project, but determining its 

success (Polit & Beck, 2012). 

Lastly, this project was developed based on one clinic setting and its unique population 

and needs. While the process may be transferable, each clinic has different policies, system 

processes, and population health needs (Polit & Beck, 20120). The context of this DNP project 

limits comparisons with other interventions used to increase HPV vaccine recommendations by 

providers. 

Conclusion 

In conclusion, the process change for increasing HPV vaccination recommendations by 

primary care providers at the Little Colorado Physician’s Office was successful. All of the 

patients who were eligible for the vaccine were offered the vaccine. The QI team found the 

intervention helpful, and reported that they were able to adopt the change without difficulty. If 

the QI team and LCPO decide to continue with the practice change and maintain the project, it 

would be advantageous to develop a clinic-wide policy to mandate the change to create 

standardization for all providers. In addition, for future modifications and practice change, the 

clinic should address the barriers identified during PDSA cycle 1 to ensure continued focus on 

their unique needs, population, and good patient outcomes. 
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APPENDIX A: 

HPV VACCINE EVIDENCE APPRAISAL 
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Reference 

Research Question, 
Theoretical 

Framework, Study 
Design 

Sample (n) and 
Setting Data Collection/Data Analysis Findings 

Alexander, A. B., Best, C., 
Stupiansky, N., & Zimet, G. D. 
(2015). A model of health care 
provider decision making about 
HPV vaccination in adolescent 
males. Vaccine, 33(33), 4081-4086. 
doi: 10.1016/j.vaccine.2015.06.085 

Research Question: 
To identify the 
knowledge, attitudes, 
and behaviors 
regarding HPV 
vaccination in 
adolescent males of 
health care providers 
after ACIP routine 
recommendation was 
implemented 
 
Theoretical 
Framework: 
Grounded Theory 
 
Study Design: 
Qualitative Design 

Sample: 
U.S. pediatric health 
care providers  
 
n= 20 (15 female, 5 
male) 
 
Years of practice 
ranged from 1-35 
years 
 
Setting: 
Primary care clinics 
in a Midwestern city 
 
Clinics have high 
vaccination rates 
 
Clinics serve primary 
low income families 

Data Collection: 
Demographic questionnaire 
 
20-30 minute semi-structured 
interviews by primary author 
with inductive approach 
 
Interviews were audio-recorded 
and transcribed 
 
Interviewer completed detailed 
field notes 
 
Data Analysis: 
Entire research team 
determined that the data 
researched theoretical 
saturation 
 
Data was analyzed through 
inductive content analysis 
 
Open coding, category 
development, concept 
abstraction, trend determination 
by primary and secondary 
author 

Decision: Belief that their vaccine 
offer influenced vaccination 
decisions (n=20), and provider 
recommendation was important 
(n=15), and that decisions are made 
by parents (n=19). Providers who 
recommended vaccine reported 70-
90% vaccination rates, and those 
who offered without 
recommendation reported rates of 
25-50%.  
 
Benefits/Risks/Opinions: Belief the 
vaccine was beneficial in 
preventing genital warts and HPV 
transmission (n=14), the vaccine is 
safe and has a low side effect 
profile (n=20), the vaccine is good, 
safe, and effective (n=16), and 
belief that both males and females 
should be vaccinated (n=9) 
 
Offer: In conjunction with other 
vaccines (n=18), spent time 
explaining vaccine (n=15), 
explained that the vaccine is a 3 
dose series (n=7). Approaches to 
offering vaccine highly variable. 
 
Age: Half of providers were 
comfortable vaccinating 
adolescents aged 11-12 (n=10). 
Providers expressed difficulty 
presenting vaccine information due 
to perception that parents not ready 
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to discuss sex or STIs. 
 
Barriers: Not school-mandated 
(n=10), lack of vaccine insurance 
coverage (n=9), social anxiety 
around adolescent sexuality (n=8), 
no series completion (n=7), lack of 
provider recommendation (n=6), 
newness of vaccine (n=4) 
 
ACIP recommendation: Beneficial 
(n=13), however only few 
providers believed it would 
increase provider recommendation 
of vaccine and vaccine offers 
(n=5). Related to preexisting 
opinions of providers. 

Allen, J. D., Coronado, G. D., 
Williams, R. S., Glenn, B., 
Escoffery, C., Fernandez, M., . . . 
Mullen, P. D. (2010). A systematic 
review of measures used in studies 
of human papillomavirus (HPV) 
vaccine acceptability. Vaccine, 
28(24), 4027-4037. doi: 
10.1016/j.vaccine.2010.03.063 

Research Question: 
To identify measures 
used in studies 
regarding HPV and 
HPV vaccine 
knowledge, beliefs, 
attitudes, and 
acceptability, describe 
psychometric 
characteristics, and 
provide 
recommendations for 
the future 
 
Theoretical 
Framework: 
No theoretical 
framework identified  
 
Study Design: 
Systematic Review of 
quantitative studies 

Sample: 
Quantitative studies 
 
n= 79 studies 
 
Sampled parents, 
young adults, or 
adolescents 
 
English language 
 
Setting: 
United States 
 
International 
countries 

Data Collection: 
Systematic search of databases, 
including Medline, CINAHL, 
PsychoInfo, and ERIC by 
trained health services librarian 
from January 1995 through 
May 2008 
 
Search terms from MeSH: 
human papillomavirus, HPV, 
vaccine, accept, aware, attitude, 
belief, behave, decision, decide, 
intent, know, perceived, 
percept, risk, sever, uptake, and 
will 
 
Standardization between 
database thesauri ensured 
 
Data Analysis: 
Abstracts reviewed by three 
authors 

The majority of studies measured: 
Knowledge (80%) 
Attitudes (40%) 
Willingness to vaccinate daughter 
(26%) 
 
Many studies did not report 
reliability (70%) or validity 
measures (84%) 
 
Majority of studies did not use or 
specify theoretical framework to 
help guide research, studies that did 
used Health Belief Model and 
Theory of Reasoned Action 
 
Many of the studies were 
conducted prior to licensure of the 
HPV vaccine, and questions were 
therefore hypothetical 
 
Lack of validated measures and 
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Standardized data abstraction 
form used 
 
Standardized codebook was 
created and used to ensure 
consistency, two authors 
individually coded and 
compared results for each 
study, discrepancies resolved 
by all authors 
 
All authors reviewed measure 
classification for each construct 
in all studies 

accurate measurement tools 
 
Constructs were often combined, 
which can result in measurement 
error when comparing findings 
across multiple studies 
 
The majority of studies focused on 
non-Hispanic white samples with 
high education and on college 
students, lack of information on 
cultural influences 
 
Recommendations: standardized 
measurement development through 
use of theoretical concepts and use 
of standardized construct 
definitions 
 
Use of a theoretical framework that 
involves interpersonal 
relationships, system factors, mass 
media, and policy, such as an 
ecological model, or theories of 
informed decision making 

Berkowitz, Z., Malone, M., 
Rodriguez, J., & Saraiya, M. (2015). 
Providers' beliefs about the 
effectiveness of the HPV vaccine in 
preventing cancer and their 
recommended age groups for 
vaccination: Findings from a 
provider survey, 2012. Preventive 
Medicine, 81, 405-411. doi: 
10.1016/j.ypmed.2015.10.007 

Research Question: 
To examine the 
knowledge about HPV 
vaccine efficacy of 
health care providers, 
and their vaccine 
recommendations to 
females of eligible age 
(age 9-26 years) 
 
Theoretical 
Framework: 
No theoretical 
framework identified 

Sample: 
Health care 
professionals 
(physicians, nurse 
practitioners) 
 
n=1753 
 
Minimum years of 
practice 3 years, and 
actively saw patients 
 
Majority of 
respondents were 

Data Collection: 
Data was collected from 2012 
DocStyles (an annual, web-
based survey) administered by 
Porter Novelli Public Services, 
participants recruited from 
Epocrates Honors Panel and 
Epocrates Allied Health Panel 
 
Quota sampling used, set to 
1000 family medicine/general 
practitioners, and 250 for 
internists, nurse practitioners, 
pediatricians, and OB/GYNs 

96.9% of providers were 
knowledgeable about the HPV 
vaccine efficacy in preventing 
cervical cancer, however less were 
knowledgeable about efficacy in 
preventing other cancers, such as 
anal, vulvar, vaginal and 
oropharyngeal cancers (10% among 
all specialties) 
 
14.5% of providers recommended 
the vaccine to eligible females (age 
9-26), and 20.2% recommended to 
females > age 11 
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Study Design: 
Quantitative study 
design 
 

male (60.1%), non-
Hispanic white 
(74.2%) 
 
Setting: 
United States 
 
Individual, group, or 
hospital practice 
 
Majority work in 
group outpatient 
work setting (73.8%) 

 
Data Analysis: 
HPV vaccination 
recommendation outcome 
measured with question “To 
which age groups of female 
patients do you typically 
recommend the HPV vaccine? 
Select all that apply.”  
 
Provider knowledge of HPV 
vaccine efficacy in cancer 
prevention outcome measured 
with question “The HPV 
vaccine is effective in 
preventing which of the 
following? Select all that 
apply.” 
 
 
Descriptive statistics to help 
describe demographics 
 
Chi-square tests to evaluate 
differences among specialties 

 
Knowledge of HPV-associated 
cancer and vaccine 
recommendations varied 
significantly (p<0.01) 
 
There is a need to improve 
knowledge about HPV-associated 
cancers and when patients are 
eligible to receive vaccines among 
healthcare providers 

Cassidy, B., Braxter, B., Charron-
Prochownik, D., & Schlenk, E. A. 
(2014). A quality improvement 
initiative to increase HPV vaccine 
rates using an educational and 
reminder strategy with parents of 
preteen girls. J Pediatr Health Care, 
28(2), 155-164. doi: 
10.1016/j.pedhc.2013.01.002 

Research Question: 
Does the development 
of a quality 
improvement project 
involving an evidence-
based brochure and 
reminder system 
increase HPV vaccine 
uptake and series 
completion? 
 
Theoretical 
Framework: 
Health Belief Model  

Sample: 
Parents of girls aged 
11-12 who presented 
for office visit, well 
child care visit, 
episodic visit, or 
vaccine only visit 
 
n=24 
 
convenience sample 
of eligible parents 
identified through 
active patient 

Data Collection: 
Evidence-based brochure based 
on parental HPV vaccine 
acceptance and predictors was 
developed 
 
Electronic alerts prompted 
reminders via telephone calls 
for series completion 
 
1 year prior to intervention, two 
chart reviews were conducted 
to identify HPV vaccine uptake 
and completion rates, included 

There was a significant difference 
in the HPV vaccine uptake and 
series completion rates compared 
with the historical control group 
(p=.001, and p<.001, respectively) 
 
Reasons for HPV vaccine 
declination include not being ready 
or not sexually active (n=2), safety 
concerns (n=2), alternate vaccine 
schedule (n=2), number of 
injections needed (n=2), and the 
newness of vaccine (n=1) 
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Study Design: 
Quasi-Experimental 
design 
 

database 
 
Historical control 
group, n=29 parents 
 
Setting: 
Private pediatric 
practice 
 
Urban location 

two 13-month time frames 
 
Subjects completed a socio-
demographic questionnaire and 
initial satisfaction survey, those 
who completed three dose 
series also completed a final 
satisfaction survey 
 
The primary investigator 
reviewed charts and surveys 
and patients placed into Study 
360 software with HPV vaccine 
uptake or declination, and 
reasons for declining 
 
Data Analysis: 
Primary outcomes measured 
through rate comparisons 
between intervention group and 
historical control  
 
Oracle 9i software used for data 
management, Teleform 
software was used for data 
entry and data verification, 
SPSS 19.0 was used for data 
analysis 
 
Chi square analysis, descriptive 
statistics 

Most HPV vaccine uptake occurred 
during well child care visits (n=16) 
versus episodic visits (n=0), or 
vaccine-only visits (n=2) 
 
HPV vaccine series completion 
rates were also significantly higher 
in the intervention group versus the 
historical control (p=.031)  
 
0% of patients in the historical 
control returned for second and 
third HPV vaccine doses per CDC 
recommended intervals compared 
to 44% of patients in the 
intervention group  
 
65% of parents stated the evidence-
based educational brochure helped 
them make their vaccination 
decision 
 
78.3% reported their provider 
recommendation contributed to 
their vaccination decision 
 
80% of staff evaluated the protocol 
as easy to implement, and 100% 
believed the interventions should 
continue to be used 
 
 

Chao, C., Preciado, M., Slezak, J., 
& Xu, L. (2015). A randomized 
intervention of reminder letter for 
human papillomavirus vaccine 
series completion. Journal of 
Adolescent Health, 56(1), 85-90. 
doi: 

Research Question: 
To evaluate the effect 
of a reminder letter 
intervention on HPV 
vaccine series 
completion  
 

Sample: 
Females aged 9-26 
who have received 1-
2 doses of the HPV 
vaccine by February 
13, 2013 
 

Data Collection: 
80% of study participants were 
randomly sorted into an 
intervention group, and the 
other 20% were sorted into the 
control group 
 

Intervention group: HPV vaccine 
series completion rate was 56.4% 
(p<.001) 
 
Control group: HPV vaccine series 
completion rate was 46.6% 
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10.1016/j.jadohealth.2014.08.014 Theoretical 
Framework: 
No theoretical 
framework identified 
 
Study Design: 
Randomized, 
controlled quantitative 
design 
 

Intervention group: 
n= 9,760 females 
 
Control group: n= 
2,445 females 
Setting: 
Members of Kaiser 
Permanente Southern 
California Health 
Plan 

An English and Spanish 
reminder letters with a message 
informing the participant of 
their first dose date, 
immunization schedules, and 
encouraging a follow-up with 
their provider were sent 
quarterly 
 
Data Analysis: 
Three months after mailing, 
HPV vaccination status was 
examined for each subject 
 
Primary and secondary 
outcomes of interest calculated 
as ratios, and stratified by age 
at first dose, and race/ethnicity  
 
Chi square tests  

Females aged 9-17 years had the 
most significant response (66.2%), 
compared to females aged 18-26 at 
first dose (43.5%) 
 
Black patients had more significant 
response compared to white 
patients (14.3% absolute difference 
versus 7.7% absolute difference, 
respectively) 

Gilkey, M. B., Calo, W. A., Moss, J. 
L., Shah, P. D., Marciniak, M. W., 
& Brewer, N. T. (2016). Provider 
communication and HPV 
vaccination: The impact of 
recommendation quality. Vaccine. 
doi: 10.1016/j.vaccine.2016.01.023 

Research Question: 
To review the 
relationship between 
HPV vaccination 
uptake in United States 
adolescents and HPV 
vaccine 
recommendation by a 
provider 
 
Theoretical 
Framework: 
No theoretical 
framework was 
identified 
 
Study Design: 
Quantitative study 
design 

Sample: 
Parents of 
adolescents aged 11-
17 years 
 
n= 1,495 parents 
 
51% of subjects were 
a parent of a male, 
49% parent of a 
female 
 
Mean age of 
adolescent: 14 years 
 
Setting: 
Members of a 
standing panel of 
United States adults 

Data Collection: 
Online survey of parents from 
November of 2014 through 
January 2015 
 
Subjects received computer and 
free internet access, or small 
cash payments for participation 
 
Provider recommendation, 
HPV vaccination status, HPV 
vaccine refusal and delay, and 
demographic characteristics 
were measured 
 
Data Analysis: 
Multivariable logistic 
regression models to evaluate 
associations 

48% of subjects reported they 
received no recommendation for 
the HPV vaccine by their health 
care provider 
 
16% of subjects reported they 
received a low quality 
recommendation, and 36% received 
a high quality recommendation 
 
High quality recommendation was 
associated with nine times the odds 
of HPV vaccination compared with 
no recommendation, and three 
times the odds of series completion 
 
There were disparities in 
vaccination recommendation 
quality when data was stratified by 
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 maintained by 
outside company 
 
Nationally 
representative panel 

 
Models controlled for 
demographic variables 
 
Chi squared tests to asses for 
disparities across demographic 
variables 
 
Analyses were repeated after 
re-categorizing high quality 
recommendations for 
robustness 
 
Stata Version 12.0 software 
was used 

age and sex (p<.001, and p<.001, 
respectively),  
 
Males were less likely to receive a 
high quality recommendation than 
female patients (29% versus 45%), 
and children aged 11-12 (28%), 
compared to children aged 13-15 
and 16-17 years (40% and 39%, 
respectively) 
 
Males were more likely to receive 
no recommendation for the HPV 
vaccine compared to females (56% 
versus 39%), and children aged 11-
12 (57%) were less likely than 
children aged 13-15 and 16-17 
years (44% and 45%, respectively) 

Gilkey, M. B., Malo, T. L., Shah, P. 
D., Hall, M. E., & Brewer, N. T. 
(2015). Quality of physician 
communication about human 
papillomavirus vaccine: Findings 
from a national survey. Cancer 
Epidemiology, Biomarkers & 
Prevention, 24(11), 1673-1679. doi: 
10.1158/1055-9965.EPI-15-0326 

Research Question: 
To describe the 
practices of primary 
care physicians on 
HPV vaccine 
communication 
 
Theoretical 
Framework: 
No theoretical 
framework identified 
 
Study Design: 
Quantitative study 
design 
 

Sample: 
Pediatricians and 
family physicians  
 
n=776 physicians 
 
Nationally 
representative sample 
 
Setting: 
United States 

Data Collection: 
Subjects completed a national 
online survey from April 2014 
through June 2014 
 
Participants received $25-45 for 
participation incentive 
 
Data Analysis: 
HPV vaccine recommendation 
quality was measured through 
strength, timeliness, 
consistency, and urgency  
 
Simple logistic regression was 
used to determine bivariate 
correlates of recommendation 
quality, then multivariable 
models were used for 
significant correlates 
 

27% of physicians reported they do 
not strongly recommend the HPV 
vaccine to their patients 
 
Physicians reported they do not 
deliver timely recommendations for 
girls (26%) or boys (39%)  
 
59% of physicians reported using a 
risk-based approach for their 
recommendations regarding the 
HPV vaccine 
 
51% of physicians recommended 
same-day vaccination 
 
34% of physicians report 
introducing vaccine by providing 
information, 30% state the child is 
due, 29% suggest the vaccine, and 
1% stated they will give vaccine at 
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Analyses were repeated to 
assess correlates after re-
defining high quality 
recommendations for study 
robustness 
 
Stata Version 12.0 software 
used 

end of visit 
 
 

Gilkey, M. B., Moss, J. L., Coyne-
Beasley, T., Hall, M. E., Shah, P. 
D., & Brewer, N. T. (2015). 
Physician communication about 
adolescent vaccination: How is 
human papillomavirus vaccine 
different? Preventive Medicine, 77, 
181-185. doi: 
10.1016/j.ypmed.2015.05.024 

Research Question: 
To identify and 
understand the context 
of adolescent 
vaccination 
communication in 
patients aged 11-12 
 
Theoretical 
Framework: 
No theoretical 
framework identified 
 
Study Design: 
Quantitative study 
design 
 

Sample: 
National sample of 
physicians 
 
n= 776 physicians 
 
53% pediatricians, 
47% family medicine 
physicians 
 
68% were males, 
32% female 
 
Setting: 
United States 
 
Included 24% from 
the Northeast, 21% 
Midwest, 35% South, 
20% West 
 
48/50 states were 
represented 

Data Collection: 
National survey was completed 
by physicians from April 2014 
through June 2014, 
administered by an outside 
survey company 
 
Physicians received $25-45 
incentives 
 
Measures included physician’s 
perceptions and practices for 
adolescent vaccines 
 
Data Analysis: 
To help assess survey items, 
cognitive testing was completed 
with nine physicians 
 
McNemar’s test for 
dichotomous variables and 
paired t-tests were used for 
continuous variables 
 
Tests were repeated for key 
variables after data 
stratification 
 
Stata Version 12.0 software 
used 

73% of physicians report the HPV 
vaccine as highly important for 
patients aged 11-12, compared to 
Tdap (95%), and meningococcal 
vaccines (87%) (p<.001) 
 
13% of physicians perceive HPV 
vaccine importance to parents of 
children aged 11-12, compared to 
Tdap (74%), and meningococcal 
vaccines (62%) (p<.001) 
 
Physicians reported that discussions 
about the HPV vaccine with parents 
took twice as long as discussing the 
Tdap vaccines, and 70% of those 
who discuss this vaccine discuss it 
last, after other vaccines 
 
41% of physicians report 
discussing vaccines at episodic 
visits, and of those, 73% discuss 
HPV vaccine, compared to 89% for 
Tdap and 82% for meningococcal 
 
In physicians who did not 
recommend HPV vaccine during a 
episodic visit, 74% reported 
discussion was better suited for 
well visit , 32% reported it takes to 
long to discuss HPV vaccine, and 
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33% reported fear that parents will 
correlate worsening sickness with 
the vaccine, 11% reported 
inadequate reimbursement, and 4% 
reported increased paperwork 

Holman, D. M., Benard, V., Roland, 
K. B., Watson, M., Liddon, N., & 
Stokley, S. (2014). Barriers to 
human papillomavirus vaccination 
among US adolescents: A 
systematic review of the literature. 
JAMA Pediatrics, 168(1), 76-82. 
doi: 
10.1001/jamapediatrics.2013.2752 

Research Question: 
To review existing 
literature on the 
barriers to HPV 
vaccination among 
adolescents in the 
United States 
 
Theoretical 
Framework: 
No theoretical 
framework identified 
 
Study Design: 
Systematic review and 
synthesis of qualitative 
studies 

Sample: 
Articles on the 
barriers to HPV 
vaccination initiation 
and completion 
 
n = 55 studies 
 
Studies focused on 
adolescents aged 11-
17, and populations 
included health care 
professionals, 
parents, underserved 
populations and 
males 
 
Setting: 
United States 

Data Collection: 
The PubMed database and 
other review articles were 
searched for original research 
articles that collected data no 
earlier than January 1, 2009 
through December 31, 2012 
 
Key words: human 
papillomavirus, HPV, vaccine, 
vaccination, vaccinate 
 
Publications were reviewed and 
by one author 
 
Data Analysis: 
One author coded each article 
with regards to target 
populations and topics 
 
All authors extracted and 
synthesized all findings and a 
second coauthor reviewed 
independently 
 
Discrepancies resolved among 
all coauthors 

Healthcare professionals: attitudes, 
cost, knowledge, healthcare 
insurance, age, gender 
 
Parents: recommendation, 
knowledge, age, efficacy, safety, 
cost, availability 
 
Males: benefit, awareness, 
recommendation, cost 
 
Vulnerable: knowledge, insurance, 
recommendation, distrust, culture, 
immigration status 
 
Only one study found that provider 
recommendation did not effect 
vaccine uptake 
 
Interventions are needed to help 
increase HPV vaccine uptake 
 
Efforts towards increasing HPV 
vaccination rates should include 
clear healthcare provider 
recommendation 
 
Future interventions should focus 
on cost of HPV vaccine for 
recipients 
 
Interventions should focus on 
provider-patient/family 
communication 
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Niccolai, L. M., & Hansen, C. E. 
(2015). Practice- and community-
based interventions to increase 
human papillomavirus vaccine 
coverage: A systematic review. 
JAMA Pediatrics, 169(7), 686-692. 
doi: 
10.1001/jamapediatrics.2015.0310 

Research Question: 
To systematically 
review the efficacy of 
physician and 
community based 
interventions on HPV 
vaccine initiation, 
completion, timeliness 
and receiving at least 
one dose 
 
Theoretical 
Framework: 
No theoretical 
framework identified 
 
Study Design? 
Systematic review of 
randomized controlled 
trials and quasi-
experimental studies 

Sample: 
N = 14 studies 
 
Adolescents aged 
<18 
 
Female inclusion 
(n=13), male 
inclusion (n=2) 
 
Setting: 
Various populations 
and locations within 
the United States 

Data Collection: 
Systematic search of databases 
PubMed, Web of Science, and 
Medline for studies through 
July 2014 for studies and their 
reference lists 
 
Keywords: HPV, human 
papillomavirus, vaccine, 
vaccination, intervention, 
randomized 
 
Data Analysis: 
Standardized form created for 
data extraction, both authors 
used for each study, with 
subsequent joint review for 
consensus 
 

Intervention approaches include 
reminder and recall (n=7), 
physician-focused (n=6), school-
based programs (n=2), social 
marketing (n=2) 
 
Majority of studies reported 
statistically significant results on at 
least one HPV outcome (n=12), one 
study reported mixed results, and 
one study reported insignificant 
findings 
 
Community based approaches 
should be used as opposed to 
individual interventions 
 
Interventions that encourage strong 
HPV vaccination recommendation 
are needed 
 
Recall and reminder systems 
should be used to address 
challenges associated with 
vaccination schedule 
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APPENDIX B: 

QUALITY IMPROVEMENT PROJECT SITE APPROVAL 
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