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Abstract

Introduction: Despite the safety and efficacy of the human papillomavirus vaccine, thousands 

are impacted by human papillomavirus and its related cancers. Rural regions have 

disproportionately low rates of human papillomavirus vaccination. Primary care clinics play an 

important role in delivering the human papillomavirus vaccine. A positive deviance approach is 

used to identify workflows, organizational factors, and communication strategies in rural clinics 

with higher human papillomavirus vaccine up-to-date rates. Positive deviance is a process by 

which exceptional behaviors and strategies are identified to understand factors that enable success.

Methods: Rural primary care clinics were rank ordered by human papillomavirus vaccine up-to-

date rates using 2018 Oregon Immunization Program data, then recruited via purposive sampling 

of clinics in the top and bottom quartiles. Two study team members conducted pre-visit interviews, 

intake surveys, and 2-day observation visits with 12 clinics and prepared detailed field notes. Data 

were collected October–December 2018 and analyzed using a thematic approach January–April 

2019.

Results: Four themes distinguished rural clinics with higher human papillomavirus vaccine up-

to-date rates from those with lower rates. First, they implemented standardized workflows to 

identify patients due for the vaccine and had vaccine administration protocols. Second, they 

designated and supported a vaccine champion. Third, clinical staff in higher performing sites were 
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comfortable providing immunizations regardless of visit type. Finally, they used clear, persuasive 

language to recommended or educated parents/patients about the vaccine’s importance.

Conclusions: Positive deviance identified characteristics associated with higher human 

papillomavirus vaccine up-to-date rates in rural primary care clinics. These findings provide 

guidance for rural clinics to inform human papillomavirus vaccination quality improvement 

interventions.

INTRODUCTION

The first vaccine for the human papilloma virus (HPV) was licensed in June 2006.1 Since its 

introduction 13 years ago, the vaccine has demonstrated its safety and efficacy in preventing 

HPV and HPV-related cancers.2–4 Despite these successes, approximately 14 million 

Americans become infected with HPV annually.5 Though the rate of HPV vaccination 

among adolescents has been on the rise, the up-to-date (UTD) rate in the U.S. was only 49% 

in 2017.6 The rural adolescent UTD rate significantly lags behind the urban rate by 12% on 

average,6–8 and by 12.5% in Oregon.9 An adolescent is considered UTD if they are aged 13–

17 years and have either: (1) received three doses of the HPV vaccine or (2) received two 

doses at least 6 months apart with the first dose administered before their 15th birthday.10

Prior research has shown multilevel factors are associated with the rural–urban HPV 

disparity in adolescent vaccinations. At the patient level, rural residents are less likely to 

have heard of HPV or the HPV vaccine.7,11,12 Rural patients are also more likely to 

experience unique challenges, including transportation and access, negative parental 

attitudes, misinformation, and economic issues.11,13–15 At the clinic level, rural clinicians 

and clinical staff face barriers related to staffing shortages, insufficient HPV vaccine 

inventory, time constraints, infrequency of adolescent visits, and discomfort or lack of 

training regarding effective communication about the vaccine to patients.14,16–18

Regardless of HPV vaccine barriers in rural regions, a subset of rural primary care clinics 

succeeds in surpassing the national HPV UTD average of 49%. However, little is known 

about why these clinics are succeeding.6 Findings from surveys and interviews exploring 

perceived facilitators of rural HPV vaccination rates suggest better communication from 

healthcare providers, stories from peers, increased access, and cancer prevention framing as 

potential reasons.19,20 Although interventions to increase HPV vaccine uptake are known,21 

there is a notable absence of research that reports on promising HPV vaccine practices in 

primary care—and in rural settings specifically. Moreover, limited research uses 

observational methods to describe how higher performing rural primary care clinics 

overcome barriers to HPV vaccination and thus exceed the vaccination rates of other rural as 

well as urban clinics. These outliers deviate in a positive direction22–26 and provide 

opportunities to understand what they are doing to outperform their counterparts who face 

the same barriers to high rates of vaccination in rural communities. The positive deviance 

framework, described in detail in the methods, has been in use since the 1970s in public 

health research and evaluation studies as a way of understanding unusual but effective 

approaches to improving health in communities by leveraging innovative approaches.22,27

Gunn et al. Page 2

Am J Prev Med. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Therefore, this study aims to identify the organizational structures and clinical workflows 

that enable rural, high-performing primary care clinics to support HPV vaccine delivery. The 

hypothesis is that these clinics would display more standardization across workflows, have 

dedicated staff focused on vaccinations, and utilize influential messaging to support HPV 

vaccinations. Observational methods are used to identify contributory factors, which enabled 

examination of what contributes to higher HPV vaccination rates—an advantage over survey 

and self-report methods.18,28–30 A set of recommendations are provided to inform the 

implementation strategies that practice facilitators31 may use to increase HPV immunization 

rates in rural primary care settings.

METHODS

This sequential explanatory mixed methods study,32–35 informed by the positive deviance 

framework,26 was conducted by a multidisciplinary team with expertise in primary care, 

HPV vaccination, qualitative and mixed methods, and practice transformation. The five steps 

of the positive deviance framework include: (1) identifying clinics demonstrating higher 

performance, (2) conducting an in-depth qualitative analyses to generate theories, (3) testing 

theories in larger samples, and (4) extensively disseminating best practices. The first two 

steps in the positive deviance framework are reported in this manuscript.

The IRB at Oregon Health & Science University approved this study on September 11, 2018 

(IRB# 18660) and verbal consent was obtained from clinic staff. This work was conducted 

to inform the larger Rural Adolescent Vaccine Enterprise stepped-wedge cluster randomized 

trial, the protocol of which is detailed elsewhere.36

Study Sample

The sample for this study included primary care clinics in rural Oregon in the highest and 

lowest quartiles for HPV UTD rates. First, the authors used Oregon Immunization 

Program’s ALERT Immunization Information System (IIS)37 2018 data (HPV UTD among 

those aged 13–17 years) to identify primary care clinics in rural Oregon that met the 

following inclusion criteria: participants in the Vaccines for Children program and located in 

a rural setting as defined by Rural–Urban Commuting Area Codes (>4)38 or designated as 

such by the Oregon Office of Rural Health.39 Oregon’s ALERT Immunization Information 

System (IIS) is a computerized statewide immunization registry that combines data from 

both the public and private healthcare sectors into one complete record for individuals in 

Oregon. Denominator and weighting information were described by Robison.40 Rural 

definitions by Rural–Urban Commuting Area Code and Oregon Office of Rural Health 

captured a larger number of clinics outside urban and suburban regions. Second, very small 

clinics (fewer than ten patients aged 11–12 years or <20 patients aged 13–17 years) were 

excluded to increase the likelihood of seeing of salient encounters during the observation 

visit. Third, clinics meeting eligibility criteria were rank ordered from lowest to highest 

HPV UTD rates (range: 8%–75%) and segmented clinics by quartiles. Clinics within highest 

and lowest quartiles were purposely recruited to participate in study activities based on clinic 

type, ownership, and geographic region. Higher performers were oversampled at a 2:1 ratio. 

Based on the hypothesis that high-performing clinics had greater heterogeneity in their 
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immunization approaches, the authors oversampled these clinics to ensure the identification 

of organizational structures and workflows that could be used to inform quality improvement 

targets.

Measures

Two members of the five-person study team (RG, LF, IS, CD, MMD) collected data from 

each of the 12 participating clinics during October–December 2018. Details about steps and 

purpose of data collection activities are outlined in Figure 1; study instruments are provided 

in Appendix A. First, team members conducted 45-minute pre-visit phone interviews with a 

key point of contact at each clinic to build rapport, gain initial insight into vaccine 

workflows, and finalize timing for the observation. Second, team members distributed a 

survey to the clinic point of contact within 1 week of the interview and collected this survey 

prior to the observation. Finally, two team members conducted 2-day observation visits in 

the 12 participating clinics within a month of the pre-visit interview. During the 

observations, two study team members simultaneously observed all points of clinical care—

from patient check in, to rooming and care provision, to check out. Exam room shadowing 

occurred only when patients expressly provided verbal consent. Informal conversations with 

clinic staff were conducted during observation visits in order to clarify key details; these 

conversations were captured in the resulting observational field notes.

Analysis

Data from the pre-visit interviews were used to prepare for the observational visit. Survey 

data were analyzed using descriptive statistics and used to confirm clinic sampling 

characteristics. Detailed field notes were prepared following each observation visit within 24 

hours and data were transferred to ATLAS.ti, version 8 for data management and analysis. 

Qualitative data analysis occurred between January and April 2019.

The qualitative team (RG, MMD, LF, IS, CD, AW, JG) utilized a thematic analytic approach, 

which included immersion in the data, generation of codes, identification, refinement, 

selection of themes, and writing a detailed analyses.41 The team created a preliminary code 

list using categories from the Centers for Disease Control and Prevention’s Immunization 

Quality Improvement Program tool (formerly AFIX).42 The team then refined these a priori 

codes and added additional inductive codes as the team read field notes aloud and discussed 

passages during weekly group coding sessions. Once inductive codes stopped being created 

and agreement was consistently reached by the team on code usage during group coding 

sessions, field notes were assigned to individual team members for coding. This was also the 

point at which the team determined data saturation had been reached, as no additional codes 

related to organizational structure or workflows had emerged.43 The qualitative team 

prioritized codes for thematic analysis and assigned individual team members a subset of 

codes to query and analyze. This qualitative team met weekly to share findings, ask 

questions, and exchange detailed analytic summaries. During this process, two study team 

members (RG, LF) created a table identifying clinical workflows and behaviors related to 

HPV vaccination practices and documented their presence or absence in clinics with higher 

HPV UTD rates. This table and the emerging themes were reviewed monthly with the full 
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Rural Adolescent Vaccine Enterprise study team for discussion and refinement. These forms 

of peer debriefing and peer review improve validity and rigor in qualitative research.44–47

RESULTS

Performance, ownership, and key characteristics of the 12 participating clinics are described 

in Table 1. Clinics ranged in size from 70 to 850 patients (of all ages) seen per week and 

represented rural (n=8) and frontier geographies (n=4). Of the eight higher performing 

clinics, five were pediatric clinics and three were family medicine clinics. The higher 

performing clinics had HPV UTD rates between 50% and 70% among patients aged 13–17 

years, which are above the national average HPV UTD rate for this age group. The four 

lower performing clinics were all family medicine clinics and had HPV UTD rates between 

13% and 28%. Higher and lower performing clinics used a variety of electronic health 

record (EHR) platforms (Table 1).

Table 2 indicates key organizational structures and workflow activities identified during the 

site visit as being associated with HPV vaccine administration in clinics with higher HPV 

UTD rates. The higher performing clinics shared many similar structures and workflows 

(Table 2). Four predominant themes emerged that distinguished higher performing clinics’ 

approaches to reach HPV vaccine goals compared to lower performing clinics. These themes 

included: (1) staffing and vaccine protocols, (2) presence of a vaccine champion, (3) 

utilizing all opportunities to vaccinate, and (4) patient communication and education.

Clinics with higher HPV UTD rates had, on average, additional clinical staff monitoring of 

immunization workflow irrespective of clinic size. Efforts focusing on vaccine readiness and 

delivery was most often carried by medical assistants, registered nurses, and clinical staff 

other than clinicians. In addition to confirming vaccines due and administering them in the 

clinic, staff worked to monitor vaccine inventory, document and respond to vaccine 

refrigerator temperatures, and document accurate vaccine information, including lot 

numbers, in the EHR or ALERT IIS. This burden was mitigated by clinics with EHRs 

allowing bi-directional data exchange with ALERT IIS, but only three clinic EHRs had this 

function. Another systems-related factor apparent in these clinics was the standardization of 

behaviors across all clinical staff. Higher performing clinics had protocols for vaccine 

administration. This systematized approach to delivering the HPV vaccine coupled with 

dedicated staff time was woven throughout their organizational activities (Table 2).

All clinics had an assigned Primary Vaccine Coordinator, a federal requirement for those 

participating in the Vaccines for Children Program. However, the majority of higher 

performing clinics also had a vaccine champion who not only attended to proper handling 

procedures and documentation, but also demonstrated a commitment to vaccine 

administration while promoting a pro-vaccine culture in the clinic. Vaccine champions were 

clinicians, medicals assistants, and nursing staff. The research team observed the data 

feedback and monitoring actions of a vaccine champion in the example below:

LPN-1 begins her morning ritual of reconciling inventory. If she sees that a vaccine 

was missed and there is no note in the EHR, she sends the medical assistant or 

nurse a note letting them know that they this was a missed opportunity. [Clinic 1]
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The level of data monitoring and feedback from this particular vaccine champion (from the 

above quote) exceeded what was observed in lower performing clinics.

Clinics with lower HPV UTD rates chose to offer the vaccine at adolescent well visits only, 

which led to missed vaccination opportunities. By contrast, higher performing clinics 

recommended the vaccine across all visit types (e.g., well, acute, walk-in). All higher 

performing clinics used this approach, with the exception of Clinic 8 (50% UTD) and Clinic 

6 (53% UTD), which did so in a non-systematic fashion. The following example exhibits the 

spirit of catching all opportunities to provide the HPV vaccine:

NP-1 says that no matter what a person comes in for, they check if they can give 

vaccines. NP-1 says she doesn’t think they’re doing anything special here at the 

clinic, they just try to get as many shots in as possible and she just treats vaccines 

[including HPV] as no big deal, just a regular part of preventive care. NP-1 

reiterates that they take every opportunity to vaccinate including if a whole family 

comes in they will try to vaccinate everyone there at that time. [Clinic 3]

Care team members at higher performing clinics actively communicated information about 

the HPV vaccine with patients and their guardians in a straightforward manner. These clinic 

staff communicated approaching due dates for the vaccine and educated patients and 

guardians about starting the series early. This leveraged the immunization schedule as a 

tactic to encourage patients to vaccinate at younger ages so they would only need two shots 

as opposed to three. Various clinic staff played a role in communicating with or educating 

patients about the HPV vaccine (e.g., front desk staff, medical assistants, registered nurses, 

clinicians); clinic staff messaged the HPV vaccine in the same manner as other vaccines. 

Clinic staff made strong recommendations about vaccinations and approached these 

conversations with confidence and consistency, as demonstrated by the following quote:

NP-12 says she takes a non-judgmental, educational approach when talking about 

this vaccine with parents. She is trying to sway the message from sex to cancer 

prevention and likes to be upfront about how boys need it too. NP-1 says that 1% of 

the population will never get vaccinated, 70% will always get vaccinated, and 29% 

can be persuaded. NP-1 says going into the discussion with confidence as a 

provider is the most important aspect to how the results play out. [Clinic 5]

Even in higher performing clinics, there was intermittent outdated messaging related to HPV 

and the purpose of the vaccine, particularly gendered discrepancies focusing on preventing 

HPV in women and heteronormative messaging for boys on “protecting your future wife.”

DISCUSSION

This explanatory mixed methods study used a positive deviance approach to understand 

successful strategies to enhance HPV UTD rates in rural primary care clinics. Clinics with 

higher HPV UTD rates shared a number of organizational and behavioral features despite 

facing similar barriers experienced by other rural clinics. Clinics with lower HPV UTD rates 

revealed an absence of systematized approaches that were present in higher performing 

clinics. The strategies identified in higher performing clinics are not innovative in 

themselves.28,48–50 However, the presence of these organizational and behavioral features in 
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higher performing clinics highlights these strategies as powerful forces that may be 

necessary or perhaps even sufficient to overcome barriers to administering the HPV vaccine 

in rural primary care clinics.

Higher performing clinics had an established foundation for delivering the HPV vaccine, 

including securing staff time for conducting immunization work. These clinics devoted 

substantial staffing resources to attain higher HPV UTD rates. Adding staff time into the mix 

of a primary care clinic may not be financially or logistically feasible for many rural clinics, 

but creating efficiencies in workflows can open up time for clinical staff to conduct 

administrative immunization activities. Efficiencies are created when quality improvement 

initiatives are established, including the CDC’s immunization quality improvement program.
51–53

Higher performing clinics strongly communicated the importance of the vaccine, though 

intermittent outdated messaging related to HPV and the purpose of the vaccine was 

observed. Communication or education strategies should focus on the importance of cancer 

prevention for both male and female patients, as called for in recent studies.30,54 Promising 

research utilizes social media to create “virtual focus groups” to craft HPV messaging 

(including clinician communication) for rural residents, which deserves further investigation.
55

Limitations

This study has a few notable limitations. As with any qualitative observational data 

collection, these data represent a snapshot from a single point in time and were limited to the 

number of adolescent patient visits that occurred during observations. The research team 

attempted to mitigate this in a number of ways, including conducting pre-visit interviews 

designed to identify the optimal days and times to observe adolescent visits, which staff to 

shadow, and best physical location to maximize the observations. Additionally, there is 

always the risk of personal biases in qualitative research. This was mitigated in two major 

ways: Qualitative team members were trained in reflexivity and observational techniques 

prior to data collection, and qualitative team members consistently member checked during 

observation and routinely consulted with the multidisciplinary team members during 

observation and analysis. The composition of the multidisciplinary team and multiple 

methods of data collection was an additional way of triangulating the data sources, 

investigators, and methods.45,56

Although a number of promising approaches were identified, comparative effectiveness was 

not assessed. Some of these methods may have been more impactful among various 

populations, though it was beyond the scope of this study to explore these associations. 

Despite this, the consistency with which many factors were used by higher performing 

clinics suggests that the evidence strongly supports multi-intervention approach strategies.

This study is focused solely on clinic-level barriers, but barriers are encountered at different 

levels. To attend to the disparities faced by rural patients, future research should include 

multilevel approaches to improve rural HPV vaccine delivery. Multilevel, culturally 

appropriate interventions have been called for by researchers and policymakers.57,58
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CONCLUSIONS

A positive deviance approach was successful in identifying characteristics associated with 

higher HPV UTD rates in rural primary care clinics and demonstrated that these 

characteristics are largely similar to those known to facilitate higher vaccination rates 

overall. In addition to providing new information about what actually happens in rural and 

frontier clinics, this study highlights these strategies as potentially powerful targets for future 

intervention work to close rural–urban disparities in HPV vaccination.
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Figure 1. 
Data collection steps and timing.
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