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Abstract
Background: Pneumococcal disease poses a significant health risk to adults aged 50 and older.
In January 2025, the CDC updated its guidelines to recommend pneumococcal conjugate
vaccines (PCVs) for adults beginning at age 50, expanding eligibility from the previous threshold
of 65 years (Kobayashi, 2025). This recent change has contributed to a temporary lag in
vaccination rates for the newly included age group. Persistent barriers such as vaccine hesitancy
and limited provider engagement in proactive vaccine counseling continue to hinder uptake.
Primary care providers play a critical role in patient education and vaccine advocacy, making
provider-focused interventions a promising strategy to improve immunization rates.
Methods: This quality improvement project utilized the Plan-Do-Study-Act (PDSA) model and
was guided by the Theory of Planned Behavior. A brief, 20-minute educational session was
delivered to healthcare providers and support staff at a primary care clinic in Peoria, Arizona.
The session included CDC-based handouts and a PowerPoint presentation on PCV guidelines,
risks of pneumococcal disease, and communication strategies for addressing vaccine hesitancy.
Pre- and post-intervention surveys assessed changes in provider knowledge, confidence, and
vaccine-related behaviors. A follow-up survey was administered three weeks later to evaluate
sustained impact.
Results: Three participants completed the initial surveys, and two completed the follow-up.
Post-intervention scores showed improvements in familiarity with CDC guidelines (from 3.33 to
5.00), confidence in identifying eligible patients (from 3.00 to 5.00), and comfort initiating
vaccine conversations. Follow-up responses indicated increased vaccine recommendations, more

in-depth patient discussions, and sustained confidence in addressing hesitancy. Participants also
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reported barriers such as time constraints and EMR limitations and expressed interest in ongoing
education.

Conclusions: Targeted provider education significantly improved knowledge, confidence, and
vaccine-related communication behaviors. These findings support the use of brief, evidence-
based interventions to enhance provider engagement and address vaccine hesitancy in primary
care settings. Future efforts should include chart audits and broader staff participation to assess

long-term impact and scalability.
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Background

Vaccination is a pillar of public health and serves as one of our strongest methods for
preventing the spread of infectious diseases and safeguarding vulnerable populations. The World
Health Organization (WHO) and the Centers for Disease Control and Prevention (CDC) have
consistently emphasized the importance of vaccination in preventing outbreaks and reducing
healthcare costs. However, vaccine hesitancy continues to pose a challenge to immunization
efforts and global coverage for the diphtheria, tetanus, and pertussis vaccine dropped to 84% in
2023 (WHO, 2024). A continued decline in vaccination rates puts our populations at risk of
diseases that we have worked to eradicate. In response to this, national and international public
health guidelines advocate for the provision of clear, evidence-based information to address
these concerns and encourage informed decision-making (WHO, 2021).

The CDC has updated its recommendations for the pneumococcal conjugate vaccine
(PCV), specifically the Prevnar vaccine, to include adults aged 50 and older (Kobayashi, 2025).
This is a change from the previous guideline, which recommended the vaccine for individuals
aged 64 and older, or those between the ages of 19 and 64 with underlying health conditions that
increased their risk of infection. Streptococcus pneumoniae, the bacterium responsible for
pneumococcal diseases, is a common cause of respiratory infections, bacteremia, and meningitis.
Pneumococcal pneumonia alone accounts for 12-13% of all hospitalized pneumonia cases in the
U.S., leading to approximately 225,000 hospitalizations annually among adults (Kobayashi,
2025). The incidence and mortality rates for invasive pneumococcal disease are notably higher in
adults aged 50-64 compared to younger age groups, with rates of 13.2 and 1.8 per 100,000

population, respectively, in 2022 (Kobayashi, 2025). The updated recommendation aims to



12

address the higher rates of pneumococcal disease observed in older adults and those with
underlying conditions. Pneumococcal disease remains a significant public health burden in the
United States, particularly among adults aged 50 and older. Each year, this population
experiences an estimated 29,500 cases of invasive pneumococcal disease (IPD), including
approximately 27,700 cases of bacteremia and 1,800 cases of meningitis, resulting in around
6,200 deaths. In addition, there are an estimated 502,600 cases of non-bacteremic pneumococcal
pneumonia (NPP) annually in this age group, with 198,600 requiring hospitalization and 304,000
managed in outpatient settings. NPP contributes an additional 19,200 deaths annually, bringing
the total mortality from pneumococcal disease in adults aged 50 and older to approximately
25,400 deaths per year. Across all age groups, IPD alone causes roughly 5,000 deaths annually in
the U.S. Despite the significant risk, vaccination rates among adults aged 50-64 remain low. Data
from the 2022 Behavioral Risk Factor Surveillance System indicated that only 37% of adults in
this age group with a risk-based vaccination recommendation had received a pneumococcal
vaccine, compared to 70% of adults aged 65 and older with an age-based recommendation. This
discrepancy highlights the need for improved vaccination coverage to reduce the incidence and
mortality of pneumococcal diseases in the 50-64 age group. The CDC's recommendation is
supported by the potential benefits of increasing vaccination rates among adults aged 50-64. The
introduction of 15-valent, 20-valent, and 21-valent pneumococcal conjugate vaccines (PCVs) is
expected to further enhance protection against pneumococcal diseases. The data from 2018-2022
showed that a significant proportion of IPD cases in adults aged 50-64 were caused by serotypes
included in these newer vaccines, underscoring their importance in preventing disease in this

vulnerable population (Kobayashi, 2025).
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In the United States, the CDC and the Advisory Committee on Immunization Practices
(ACIP) have developed comprehensive guidelines to ensure that vaccines are accessible, safe,
and effective (CDC, 2025b). The National Vaccine Advisory Committee (NVAC) further
supports the integration of evidence-based educational resources into routine healthcare visits to
empower patients and enhance vaccination compliance (NVAC, 2021). The local context of
vaccine hesitancy presents unique challenges. Healthcare disparities in underserved populations
may limit access to vaccines and the quality of vaccine-related education. A number of local
healthcare institutions have started to prioritize vaccine education through structured
interventions, such as vaccine handouts and educational sessions during primary care
appointments (WHO, 2021). These initiatives aim to create a supportive environment that
encourages patients to make informed choices about vaccination (WHO, 2021). Primary care
providers are uniquely positioned to address these concerns by providing evidence-based
handouts and fostering open discussions during routine visits. By addressing barriers to
communication and empowering patients with evidence-based materials, primary care providers
can directly impact vaccine acceptance and improve public health outcomes (Kepka et al., 2021).

Local Problem

The site is a primary care clinic in Peoria, Arizona. This clinic has five nurse
practitioners, and two medical doctors. Each provider sees around 18-25 patients per day.
Approximately 53% of patients seen at this clinic are over the age of 50, and the current PCV
vaccination rate for patients that meet the new recommendation criteria is 46%. This is below the
goal of 90% set by the WHO in their Immunization Agenda 2030 (WHO, 2021). According to

the 2023 America’s Health Ratings, Arizona ranks below the national average for pneumococcal
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vaccination among adults aged 65 years and older. This indicates that a substantial proportion of
older adults in the state remain unprotected against pneumococcal disease, highlighting a critical
area for public health intervention. Improving vaccination rates in this population is essential to
reduce morbidity and mortality associated with pneumococcal infections and aligns with national
preventive care priorities (America’s Health Ratings, 2023). The integration of provider
education and vaccine handouts into routine practice is a step toward bridging this gap, as it
provides patients with tangible, reliable resources to help them make informed vaccination
decisions. This project aims to evaluate the effectiveness of evidence-based provider education
session and customized vaccine handouts in improving vaccination rates and reducing vaccine
hesitancy within the primary care setting. By addressing the gap in vaccine compliance through
educational interventions, this project aligns with public health goals of increasing immunization
rates and enhancing healthcare delivery (WHO, 2021).

Figure 1
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Implementation Model
Plan-Do-Study-Act (PDSA) Cycle

This QI project used the Plan-Do-Study-Act (PDSA) cycle to guide. The PDSA cycle is a
foundational framework in healthcare quality improvement that supports testing and refinement
of interventions in real-world settings. The PDSA model has been adopted by the Institute for
Healthcare Improvement (IHI) and works to enable healthcare teams to implement small-scale
changes, evaluate their impact, and make data-informed decisions before broader adoption. The
cycle begins with the “Plan” phase, where a specific problem is identified, and a strategy is
developed to address it. In the “Do” phase, the intervention is implemented on a limited scale,
followed by the “Study” phase, where outcomes are analyzed to determine effectiveness. Finally,
the “Act” phase involves refining the intervention based on findings and deciding whether to
adopt, adapt, or abandon the change (Institute for Healthcare Improvement, 2023).

"#$ .

During the initial “Plan” phase, a critical gap in pneumococcal vaccination rates among
adults aged 50 and older was identified at a primary care clinic in Peoria, Arizona. Despite
updated 2023 CDC guidelines recommending pneumococcal conjugate vaccines (PCVs) for this
age group, the clinic’s vaccination rate remained below the WHQO’s target (Kobayashi, 2025).
Contributing factors included provider uncertainty about updated guidelines, limited confidence
in addressing vaccine hesitancy, and time constraints during patient visits. To address these
barriers, the team designed a brief, evidence-based educational intervention targeting healthcare
providers and support staff. The intervention included a 20-minute in-person session covering

CDC recommendations, educational materials, including a CDC-based pamphlet and PowerPoint
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presentation. Pre- and post-intervention surveys were created to assess changes in provider
knowledge, confidence, and vaccine-related behaviors. A follow-up survey was planned for three
weeks post-intervention to evaluate sustained impact and identify ongoing barriers.

%&.

During the “Do” phase, the educational intervention was implemented at the primary care
clinic. Staff members, including nurse practitioners and medical assistants, were invited to attend
the session. Participants completed a pre-survey immediately before the session to assess
baseline familiarity with CDC guidelines, confidence in identifying eligible patients, and comfort
initiating vaccine conversations. The session was delivered in person and included a PowerPoint
presentation, printed handouts, and opportunities for discussion. After the session, participants
completed a post-survey with identical items, as well as additional questions evaluating the
perceived usefulness of the session and their intention to apply the information in practice. A
follow-up survey was emailed three weeks later to assess sustained changes in behavior,
including frequency of vaccine recommendations, depth of patient conversations, and perceived
barriers to implementation.
0+ .

In the “Study” phase, the QI team analyzed the survey data to evaluate the effectiveness
of the intervention. The three-week follow-up survey was delivered and analyzed to look for
sustained improvements. Barriers such as time constraints, EMR limitations, and patient refusal
were noted, highlighting areas for future system-level improvements. This step helped to identify

if the goals of the project were met and identify continued barriers.
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In the “Act” phase, the QI team used the findings to propose future iterations and plan for
broader implementation. Based on participant feedback and survey findings, the educational
session was deemed effective and feasible for integration into routine clinical workflows and
continuing education credits. To address participation challenges, the team recommended
offering the session multiple times or recording it for asynchronous access and offering
continuing education credits. To further improve adherence and increase patient-provider
conversation regarding PCV vaccines, the team suggested embedding prompts in the electronic
medical record (EMR) to support vaccine counseling and streamline documentation. Future
versions of the project could include chart audits to objectively measure changes in vaccination
rates and assess long-term outcomes.

Purpose

The purpose of this project is to implement and evaluate the effectiveness of provider
education and evidence-based Prevnar vaccine handouts in improving vaccination rates and
reduce hesitancy for primary care patients. This project aims to address the gap in vaccine
compliance by providing accessible, evidence-based educational materials that promote informed
decision-making and enhance patient-provider communication. Through this intervention, the
project seeks to improve patient outcomes, enhance healthcare delivery, and contribute to the
overall public health goal of increasing vaccination rates within the primary care setting.

Methods
This project utilized a quality improvement (QI) framework guided by the Plan-Do-

Study-Act (PDSA) model to improve healthcare team confidence and communication regarding
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PCV vaccines. The aim of this project was to enhance provider and nurse understanding of
pneumococcal vaccination guidelines and improve their confidence in addressing patient
questions and hesitations, ultimately supporting increased vaccine uptake in adults aged 50 and
older. A quantitative, pre/post-intervention design was used to assess the effectiveness of a brief
educational session on PCV vaccines. Data were collected using a Likert-scale survey tool
measuring participants’ self-reported knowledge and confidence in discussing the vaccine with
patients.
Site

The project was conducted at Optima Medical, a primary care clinic in Peoria, Arizona.
Site approval was given by the clinic manager, see Appendix A. The key stakeholders included
nurse practitioners and medical assistants who provide care to patients at this clinic. These
healthcare professionals are routinely involved in preventive care discussions and vaccine
counseling.
Participation and Intervention

Staff members were invited to attend an onsite, 20 minute in-person educational session
which included a brief educational session on the Prevnar vaccine, reviewing the risks of
pneumococcal disease in adults over 50, CDC recommendations and eligibility criteria for PCV
vaccines, clinical considerations and common misconceptions, as well as strategies for
addressing patient concerns and hesitancy. PCV refers to pneumococcal conjugate vaccines,
which protect against 2%2(H#.#. . "0IH$(" +#$¢, (. Prevnar 20 is a specific type of PCV that
covers 20 pneumococcal serotypes and is currently recommended by the CDC for adults aged 50

and older. In this project, the terms PCV and Prevnar 20 are used interchangeably, with a focus
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on the 20-valent formulation as the primary vaccine of interest. Healthcare team members were
recruited through direct approach at the clinic. Participation in the project was voluntary, and
participants were given a Consent Form, see Appendix B. All participants were advised that
participation is not mandatory, and participants volunteered to attend the educational session and
complete the associated post-pre survey. No identifiable personal data was collected. The five
healthcare workers surveyed included two mid-level providers and two clinical support staff
working at the site. The session included a PowerPoint presentation, with provision of a
pamphlet and educational materials adapted from the CDC and ACIP (Advisory Committee on
Immunization Practices) guidelines, see Appendix C and D (CDC, 2025).
Evaluation Measures and Analysis

Participants completed a pre-intervention survey, see Appendix E, immediately before
the session and a post-intervention survey, see Appendix F, upon conclusion of the presentation.
The surveys consisted of Likert scale items that assessed baseline knowledge of updated PCV
guidelines, confidence in discussing the vaccine with patients, and perceived importance of
provider recommendations in vaccine decision-making. Descriptive statistics were used to
summarize survey responses. To evaluate the sustainability and practical application of the
intervention, participants received a brief follow-up survey via email three weeks after the
educational session, see Appendix G. This post-intervention evaluation aims to assess whether
participants engaged in more patient conversations about PCV vaccines, if their confidence had
improved over time, and if the educational intervention led to increased vaccine
recommendations or administration. Open-ended questions were provided to assess for any

barriers encountered when discussing the vaccine. The follow-up survey was intended to take
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approximately three to five minutes to complete. Data from the follow-up survey was analyzed
using descriptive statistics and qualitative thematic analysis for open-ended responses.
Literature Review

The review and synthesis of peer-reviewed literature for this project involved searching
electronic databases such as PubMed, CINAHL, Google Scholar, and the University of Arizona's
online library. Additional sources were identified through open-access platforms, including
Google Scholar and the CDC’s online database. Terms searched included vaccine, vaccine
hesitancy, vaccine acceptance, vaccine education, motivational interviewing, as well as different
variations of these terms. All included articles were published within the last five years. After
excluding articles that did not contain methods for addressing vaccine hesitancy or increasing
vaccine acceptance, the total of articles reviewed was 11. Selected works are displayed in the
Literature Grid, Appendix H.
Ethical Considerations

Participation in the educational session and associated surveys was entirely voluntary,
and informed consent was obtained prior to participation in the surveys and session. No
identifiable personal information was collected at any stage of the project. To protect participant
anonymity and confidentiality, the three-week follow-up survey was administered using the
SurveyMonkey platform, which allowed for secure, anonymous data collection. These measures
ensured that all ethical principles, including respect for persons, beneficence, and confidentiality,

were upheld throughout the project.
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IRB Review and Approval

This quality improvement project was submitted to the Institutional Review Board (IRB)
for review to ensure compliance with all ethical and regulatory standards. After evaluation, the
IRB issued a 1#11J"+,$!/(0(,2.K determination (Notification of Determination:
STUDY00006913), confirming that the project did not meet the criteria for human subjects
research. All submission protocols were strictly followed, and no data collection or
implementation activities began until the official determination was received, ensuring adherence
to institutional and federal guidelines.

Results

A total of three participants, two NPs and one MA, were included in the initial pre- and
post-intervention survey analysis, and two participants, one NP and one MA, were included in
the 3-week follow-up surveys due to staffing changes. The initial pre-and post-intervention
survey data from all three initial participants was analyzed to measure changes in knowledge of
PCV vaccine recommendations and confidence in discussing these recommendations with
patients. The mean score for familiarity with CDC recommendations increased from 3.33 to
5.00, and confidence in identifying eligible patients improved from 3.00 to 5.00—both indicating
a 1.67 to 2.00-point gain. The smallest increase was observed in the ability to respond to patient
concerns, which rose from 3.00 to 3.67. The surveys demonstrate notable improvements in
provider familiarity, confidence, and practice behaviors concerning Prevnar 20. All six survey
items showed an increase in average scores post-intervention. Analysis of these results
demonstrated an increase in baseline understanding of updated CDC PCV vaccine guidelines,

pertinent risk factors, and confidence in responding to patient questions or concerns regarding
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the vaccine. A paired-samples t-test was considered; however, due to small sample size and use
of ordinal data, descriptive statistics were used to illustrate positive directional changes across all
measured domains.

Figure 2
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A 3-week follow-up survey was conducted to assess the sustained impact of the
educational intervention on provider behavior and attitudes related to pneumococcal vaccination.
Due to participant attrition, data were collected from two participants. Descriptive analysis
revealed uniformly high average scores across all items, with five out of six items receiving the
maximum possible rating of 5.0 on a 5-point Likert scale. Respondents reported increased
vaccine-related activity, including recommending Prevnar 20 to more patients and engaging in
more in-depth conversations about pneumococcal disease. Both participants also indicated
enhanced confidence in addressing vaccine hesitancy and felt the training had a lasting impact on

their communication practices. Notably, both respondents acknowledged encountering barriers to



23

vaccine delivery, such as time constraints, EMR limitations, or patient refusal, indicating areas
for future system-level improvement. The average score for the item assessing the perceived
need for ongoing or refresher education was 4.5, suggesting a strong interest in continued
professional development. While inferential statistical analysis was not appropriate due to the
small sample size, these findings qualitatively support the durability and relevance of the
intervention’s impact on clinical practice.

Figure 3
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Discussion
Interpretation of Findings
The survey results indicate that the educational intervention had a positive impact on
provider knowledge and confidence regarding pneumococcal vaccination. Pre- and post-

intervention comparisons showed notable improvements in familiarity with CDC guidelines,
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ability to identify eligible patients, and comfort initiating vaccine-related conversations. These
changes suggest that even a brief, targeted session can enhance provider readiness to address
vaccine hesitancy and engage patients in preventive care discussions. Follow-up responses
further support the sustainability of these gains, as participants reported applying the knowledge
in practice by recommending PCV to more patients and conducting more in-depth conversations.
While the small sample size and reliance on self-reported data limit generalizability, the
consistent upward trend across all measured domains provides preliminary evidence that
provider education may be an effective strategy for improving vaccine advocacy in primary care
settings.

To strengthen the evaluation of the intervention’s impact on clinical outcomes, future
iterations of this project should incorporate a chart audit to examine PCV vaccination rates both
prior to and following the educational session. This would allow for a more objective assessment
of changes in vaccine uptake and provide insight into the intervention’s effectiveness beyond
self-reported measures. Additionally, to increase accessibility and participation among healthcare
staff, the educational session could be recorded and made available asynchronously or offered
multiple times to accommodate varying schedules. Low participation in the educational session
presents a challenge to the scalability and impact of the intervention. Providing incentives such
as continuing education credits or recognition for participation may further motivate staff
involvement. These enhancements would support broader engagement, facilitate sustained

learning, and potentially lead to greater improvements in vaccination practices across the clinic.
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Perceived Usefulness and Application of Knowledge

Survey responses indicated that participants found the educational session useful for
clarifying updated CDC guidelines and improving confidence in vaccine-related discussions.
Post-intervention and follow-up surveys reflected increased comfort initiating conversations
about pneumococcal vaccination and addressing patient concerns. Participants also reported
applying the knowledge in practice by recommending PCV to more patients and engaging in
more in-depth discussions during wellness visits. Participants reported that the educational
session was highly useful in clarifying updated CDC guidelines and improving confidence in
vaccine-related discussions. Providers indicated that the knowledge gained was immediately
applicable in clinical practice, and the inclusion of evidence-based handouts supported patient
education and facilitated more informed decision-making.
Alignment with DNP Essentials

This project demonstrates alignment with multiple DNP Essentials by integrating
evidence-based practice, leadership in quality improvement, and strategies to advance population
health. Each essential is reflected in the design, implementation, and evaluation of the
intervention, as outlined below. This project applied evidence-based guidelines and the Theory
of Planned Behavior to design an intervention aimed at improving provider confidence and
vaccine-related communication, in alignment with L 1 *!IM00($4, 41BN!? . &($Hlé. |G$) (2HE$$4$00! 142!
*2, .%. (. By grounding the educational session in current CDC recommendations and behavioral
theory, the project demonstrated how scientific principles inform clinical decision-making and

quality improvement strategies (AACN, 2006).
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Secondly, following L 1 *IMO0($H,41BBN!820, $49, ##$, 41, $)!?000(+0!=(, ) (20KeH!1#2!

P*, i8%@B+H2#C(+ ($K) the initiative reflects leadership in implementing a structured QI process
within a primary care setting. Using the PDSA model, the project addressed a system-level gap
in provider education and vaccine advocacy. This essential was met by coordinating
stakeholders, ensuring compliance with institutional protocols, and promoting a culture of
continuous improvement (AACN, 2006).

Third, in alignment with L 1 *IMOO($H, 41BBBN!" *46$8. , 417 .K#4, 20KEH! , $)!3$, 40%.. , 4/R (hK#)0!
1#2IMCE) (8. (AS,0(0)1*2, .%. (, this project incorporated pre- and post-intervention surveys and
descriptive analysis to evaluate outcomes. Although limited by sample size, the systematic
approach to data collection and interpretation demonstrates clinical scholarship and the
application of analytical methods to assess the effectiveness of an intervention (AACN, 2006).

Lastly, by focusing on pneumococcal vaccination among adults aged 50 and older, the
project directly supports preventive care and population health goals. Provider education aimed
to reduce vaccine hesitancy and improve immunization rates, aligning with national strategies to
prevent infectious disease and reduce morbidity and mortality, which coincides with L 1*!
MOO($HE, 41 —BBN!*"46Bé.. , 412 (C(PHAS! , $) I *#H "4, Kt $! T (, MHKI1#21B+H2AHCESOMK (!, WASTOIT (, 4K
(AACN, 2006).

Theoretical Framework

Project development was guided by the Theory of Planned Behavior (TPB), which posits
that behavioral intentions are the most important predictor of actual behavior, and that intention
is influenced by attitudes and perception, subjective norms, and perceived behavioral control

(Ajzen, 1991). In this project, an educational session on the Prevnar 20 vaccine was developed
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by the DNP student project manager to positively influence primary care providers’ and nurses’
attitudes toward vaccine counseling, reinforce and support preventive care, and increase their
confidence in initiating vaccine-related discussions. By improving providers’ knowledge and
equipping them with communication strategies and resources, the intervention aimed to
strengthen their intention regarding vaccine advocacy.
Sustainability

The long-term sustainability of this project is reinforced by its efficient, scalable design
and its seamless integration into existing clinical education and workflow structures. The brief,
20-minute educational session can be easily replicated or adapted for future use, making it
feasible for ongoing staff training or onboarding of new providers. The use of standardized,
evidence-based materials ensures consistency and allows for updates as CDC guidelines evolve.
Furthermore, the intervention is highly adaptable for use in continuing education (CE) programs,
offering the potential to award CE credits and incentivize participation. This flexibility supports
ongoing professional development while maintaining alignment with current vaccination
recommendations. By embedding vaccine prompts into electronic medical records and
reinforcing provider-patient communication strategies, the project fosters a culture of proactive
vaccine advocacy that can be maintained and scaled over time.

Limitations

This project faced several limitations that impact the interpretation and generalizability of
findings. The most significant limitation was the small sample size. Only three participants
completed the initial pre- and post-intervention surveys, and two completed the three-week

follow-up survey. This limited number of responses reduces the ability to draw strong
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conclusions or apply statistical tests beyond descriptive analysis. Another limitation was the low
number of available providers at the project site. The clinic employs a small team of nurse
practitioners and medical assistants, which inherently restricted the pool of potential participants.
Staffing changes during the project period further reduced participation, as some providers were
unavailable for the educational session or follow-up surveys. These factors contributed to
participant attrition and limited the scope of data collection.

Additionally, the project relied solely on self-reported survey data rather than objective
measures such as chart audits or vaccination rates. While survey responses indicated positive
changes in knowledge and confidence, these findings cannot confirm actual changes in clinical
practice or patient outcomes. Future projects should incorporate larger sample sizes, objective
outcome measures, and strategies to mitigate staffing-related challenges to strengthen validity
and impact.

Conclusion

This project faced several limitations that impact the interpretation and generalizability of
findings. The most significant limitation was the small sample size. Only three participants
completed the initial pre- and post-intervention surveys, and two completed the three-week
follow-up survey. This limited number of responses reduces the ability to draw strong
conclusions or apply statistical tests beyond descriptive analysis. Another limitation was the low
number of available providers at the project site. The clinic employs a small team of nurse
practitioners and medical assistants, which inherently restricted the pool of potential participants.

Staffing changes during the project period further reduced participation, as some providers were
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unavailable for the educational session or follow-up surveys. These factors contributed to
participant attrition and limited the scope of data collection.

Additionally, the project relied solely on self-reported survey data rather than objective
measures such as chart audits or vaccination rates. While survey responses indicated positive
changes in knowledge and confidence, these findings cannot confirm actual changes in clinical
practice or patient outcomes. Future projects should incorporate larger sample sizes, objective
outcome measures, and strategies to mitigate staffing-related challenges to strengthen validity
and impact.

Implications
Practice

Improving pneumococcal vaccination rates among adults aged 50 and older is a critical
public health priority, and this project demonstrates that provider education can play a pivotal
role in achieving this goal. The survey results suggest that even a brief, targeted educational
session can enhance provider confidence and knowledge, which are essential for initiating
vaccine-related conversations. When providers feel equipped to address patient concerns and
misconceptions, they are more likely to recommend vaccines consistently, which can directly
influence patient acceptance (Shen & Dubey, 2019). Integrating similar educational interventions
into routine clinical workflows could help normalize vaccine discussions during preventive care
visits. Clinics might consider incorporating short training modules during staff meetings or
onboarding processes to ensure that all team members remain current with evolving guidelines.
Additionally, providing accessible resources including evidence-based handouts can reinforce

provider engagement and streamline communication with patients.



30

Addressing barriers in patient-provider communication is equally important. Providers
often cite time constraints and competing priorities as obstacles to vaccine counseling (Shen &
Dubey, 2019). Embedding structured prompts in electronic health records and offering quick-
reference materials can mitigate these challenges. By fostering a culture of proactive vaccine
advocacy, primary care settings can contribute to reducing morbidity and mortality associated
with pneumococcal disease.

Education and Further Research

The findings from this QI project underscore the need for ongoing education to maintain
provider confidence and knowledge as guidelines evolve. Future educational strategies should
explore scalable formats, such as asynchronous online modules, interactive webinars, or
continuing education credits, to increase accessibility and participation. These approaches can
ensure that providers across diverse settings receive consistent, evidence-based information
without disrupting clinical workflows. Further research is essential to validate and expand upon
these findings. Larger studies with diverse clinical populations can help determine whether
similar interventions produce sustained improvements in vaccination rates. Incorporating
objective measures, such as chart audits or EMR data analysis, will provide stronger evidence of
impact beyond self-reported confidence and behavior. Additionally, qualitative research
exploring patient perspectives could inform strategies for addressing vaccine hesitancy more
effectively.

Finally, future projects might examine the combined effect of provider and patient
education, leveraging motivational interviewing techniques and culturally tailored materials to

enhance trust and acceptance. By continuing to refine and evaluate these interventions,



healthcare systems can advance toward national immunization goals and improve population

health outcomes.
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Optima Medical - Pcoria
STE 101, 9171 W Thunderbird Rd
Pcoria, AZ 85381

Date June 10, 2025

Human Subjects Protection Program
The University of Arizona

845 N Park Ave., Suite 537A
Tucson, AZ 85719

Please note that Ms. Hollie Marovich, University of Arizona Doctor of Nursing Practice student, has
permission of the Optima Medical Peoria Clinic to conduct a quality improvement project at our facility
for her project, “Impact of Provider Education on Patient PCV Vaccine Acceptance”.

Ms. Marovich will conduct a pre-survey, deliver an education presentation, then conduct a post-survey of
health care providers at Optima Medical Peoria Clinic. She will recruit providers through email. The
email will provide a description of the project, what they will be asked to do, and the time involved. Ms.
Marovich’s activities will be completed by August, 2025.

Ms. Marovich has agreed to provide to my office a copy of the University of Arizona Determination
before she recruits participants. She will also present aggregate results to the providers at their monthly
staff meeting.

If there arc any questions, please contact my office.

Signed,

Optima Medical — Peoria Clinic Manager

OlOkozs
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b—lollie Marovich
NURS 922
Aug 1, 2025
DNP Project Recruitment Script

Hello, my name is Hollie Marovich, and | am a Doctor of Nursing Practice — Family Nurse
Practitioner (DNP-FNP) student at the University of Arizona. | am conducting a doctoral
quality improvement project focused on improving pneumococcal vaccination rates
among adults aged 50 and older through provider education.

| am inviting healthcare providers and clinical support staff at this clinic to participate in
a brief educational session and complete a short series of anonymous surveys. The goal
is to evaluate whether a 20-minute educational session can improve knowledge,
confidence, and communication about the Prevnar 20 vaccine.

Participation is completely voluntary. The surveys are anonymous and will not collect
any identifying information. Your responses will be used solely for the purpose of
evaluating the effectiveness of the educational session. The total estimated time is about
35-40 minutes, including the 3 week follow up survey that would be emailed to you.

If you are interested or have any questions, I'd be happy to provide more details. Thank
you for considering participating in this important project to improve adult vaccination
rates.
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Introduction

A vaccine is usually a small shot that feels like a poke
or pinch. Other forms of vaccines include: oral or The body is ready when It is
nasal. It protects the body from harmful viruses or exposed to a real virus or
bacteria. Vaccines are made out of small pieces or bacteria in the future. It will

* Increasing rates of vaccine hesitancy have s

some vaccine’s protection can decrease. Booster shots
I< ;gz >

caused a decline in vaccination rates in o e Ly
a weak part of a ) HOW DO

the United States 0 Y
This is known as an VACCINES WORK?

“antigen”.

¢ The updated CDC guidelines released in
2024 recommend pneumococcal vaccine
vaccination starting at 50 years old

The signs that a vaccine is
working: tiredness,
achiness, and fever. These

2 At
' -‘ ‘ are signs that your immune

- system is making memories.

THE UNIVERSITY OF ARIZONA

College of Nursing ‘ (€DC, 2024)

A
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Pneumococcal Disease

® Pneumococcal disease is caused by a type of bacteria called Streptococcus pneumoniae.

o It can lead to different types of illness, the most common being pneumococcal pneumonia,
which is a lung infection.

® Everyyearinthe U.S., about half a million adults aged 50 and older get pneumococcal pneumonia.
Many of these people need to be hospitalized, and unfortunately, it causes around 19,000 deaths in
this age group each year.

e Invasive pneumococcal disease (IPD) is when the bacteria spread to parts of the body like the blood or
the fluid around the brain. IPD can cause conditions like bloodstream infections (bacteremia) and
meningitis.

o Each year, IPD affects around 30,000 older adults and causes about 6,000 deaths.
® Risk factors include COPD, asthma, weakened immune system, heart disease, and diabetes.

Together, pneumococcal pneumonia and IPD cause over 25,000 deaths each year among adults over 50.
Current CDC recommendations are to administer PCV15, PCV20, or PCV21 for all adults 50 years or older

e Who have never received any pneumococcal conjugate vaccine
e Whose previous vaccination history is unknown

(CDC, 2024; National Foundation for Infectious Diseases, 2024)

THE UNIVERSITY OF ARIZONA

College of Nursing A

A
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UPDATED CDC recommendations
All eligible adults aged 50+ are now recommended for

pneumococcal vaccination™?
The CDC recommends Prevnar 20° for ALL of the following eligible adult patients™:

Previous vaccination history

Eligibl It Pneumococcal =
. P T e PCV13 only PPSV23 only PCV13 and PPSV2

or unknown (=1 year prior) (=1 year prior) (=5 years prior)

=50 © © © ©
19-49 @ @ @ Review schadule when

with certain underiying medical conditions patient turns 50
o other risk factors’

e © © © ©

cochlear implant, or CSF lesk

See ACIP recommendations for a full set of pneumaococcsl adult recommendations

ACIP=Ahisory Commilttee on Immunization Practices; CDC=Centers for Disesse Control and Prevention; CHF=conges heart 1gilure; COPD=chronic
obstructive pulmanary disease; CSF=cerebrospinal fluid; HIV=human immunodeficiency virus; PCV7=7-valent pneumocaccal conjugate vaccine;
PCV13=13-valent pneumococcal conjugate vaccine; PCV15=16-valent pneumccaccal conjugate vaccine; PCV20=20-valent pneumoccocal conjugate
vaccing; PCV21=21-valent pneumococcal conjugate vaccine; PPSV23=23-valent preumoecoccal polysaccharide vaccine

*Also applies o people who received PCVT at any ape and have recenved no other pneumococcal vaccines?

If PCV13 was adminigterad at any age and PPSV23 was adminitered before age 65 with the 18st pneumococcsl vaccine being at least 5 years prior, then the
patient is eligible for Prevnar 20 as part of a routine vaccination. Based on shared clinical decision-making, a patient & digble to receive Prevnar 20 if PCV13
{but not PCVI5, PCV20, or PCV21) was adminiztered a1 ary age, PPSV23 was administered at or sfter the age of 65, and the 13st preumoecoceal vaccine was st
least 6 years prior.?

‘Adults with chronic medical conditions were praviously not recommended to receive PCVI3, and thera is no current CDC recommendstion for theae who have
received both PCV13 and PPSV237
*Also apples to those with an immunccompromising condition (isted below) whe have received PCVI3 plus 2 deses of PPSV23.2

Underlying medical conditions or other risk factors

Alcoholism; chronic heart disease (| g CHF and yopathies) chronic liver di chronic lung disease (including COPD, emphysema,

and asthmal; chronic renal failure’; cig king; h imp genital or acquired asplenia®; brospinal fuid leak; a i
malignancy®; HIV infection’; Hodgkin disease”; 9 or acquired deficiency (includes B- [h ] or T-lymph dofi y

deficlencies [particularly C1,C2, C3, and C4 defi ies], and phagocytic disorders [excluding chronic granulomatous di 311 geni

e ppression (di requining with i (P drugs, i ding long-term sy ic corti ids and radiation therapy)’;
I % lymphoma?; multiple myeloma'; nephrotic synd! Y; solid organ plant®; sicide cell disease or other hemoglobinopathies®.*4

» ditions. 24
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Prevnar 20° helps protect a broad population of at-risk adults,

now CDC recommended for eligible adults aged 50+

Prevnar 20 helps protect all eligible adult patients

against p Ip ia and IPD'2*:

« Aged 50 or older

« Adults aged 19-49 with certain underlying medical
conditions' like diabetes, asthma, COPD, or chronic
heart disease

DOSE

AND

DONE

One dose of Prevnar 20 completes the CDC recommendation
for adult pneumococcal protection'®

Expand your discussion of Prevnar 20 to all eligible patients aged 50+'2

Prevnar 20 is covered by both commercial and public health plans across the full
CDC recommendation.

Learn more about cost and coverage for your aged 50+ adult patients; click the

Prevnar 20 Cost & Coverage calculator or scan the QR code.

CDC=Centers for Disease Control and Prevention; CHF=congestive heart failure; COPD=chronic obstructive pulmonary disease; HIV=human immunodeficiency
virus; IPD=invasive pneumococcal disease; QR=quick response.

*Only one dose of Prevnar 20 is required for eligible adult patients per the CDC recommendation.®

*Alcoholism; chronic heart disease (including CHF and cardiomyopathies); chronic liver disease; chronic lung disease (including COPD, emphysema, and
asthma); chronic renal failure’; cigarette smoking; cochlear implant; congenital or acquired asplenia*; cerebrospinal fluid leak; diabetes; generalized malignancy’;
HIV infection’; Hodgkin disease’; or acquired (includes B- [humoral] or T- !
[particularly C1, C2, C3, and C4 deficiencies), and phagocytic disorders chronic diseasel)’; i i (diseases
requiring treatment with immunosuppressive drugs, including long-term systemic corticosteroids and radiation therapy)"; leukemia*; lymphoma?; muitiple
myelomat; nephrotic syndrome; solid organ transplant’; sickle cell disease or other hemoglobinopathies*2*

*Immunocompromising conditions.**

& Pfizer
by Wyeth icals LLC.

Marketed by Pfizer Inc.
PP-PNR-USA-2510-02 © 2024 Pfizer Inc. Al rights reserved. November 2024
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( Prevnar20

Pneumococcal 20-valent
Conjugate Vaccine

IMPORTANT SAFETY INFORMATION

« Safety and immunogenicity data
on Prevnar 20° are not available for
individuals in immunocompromised
groups and vaccination should
be considered on an individual
basis. Based on experience with
pneumococcal vaccines, individuals
with altered immunocompetence may
have reduced immune responses to
Prevnar 20°

«Inindividuals 18 years of age and older,
the most commonly reported solicited
adverse reactions (>10%) were pain at
the injection site, muscle pain, fatigue,
headache, and arthralgia. Additionally,
injection site swelling was also reported
(>10%) in individuals 18 through 59 years
of age

1. Prevnar 20° (|
20-valent Conjugate Vaccine) Prescribing
Information. Wyeth Pharmaceuticals LLC,
2023, 2. Centers for Disease Control and
Prevention. Pneumococcal vaccine timing
for adults. October 26, 2024. Accessed
November 1, 2024, https://www.cdc.
gov/pneumococcal/downloads/Vaccine-
Timing-Adults-JobAid.pdf 3. Kobayashi M.
Summary of Work Group interpretation of
EtR and policy options: PCV use in adults
aged 250 years. Presented at: Advisory
Committee on Immunization Practices;
October 23, 2024; Atlanta, GA. Accessed
October 23, 2024.https://www.cdc.gov/
acip/downloads/slides-2024-10-23-
24/04-Kobayashi-Pneumococcal-508.
pdf &, Kobayashi M, Leidner AJ, Gierke
R, et al. Use of 21-valent pneumococcal
conjugate vaccine among U.S. adults:
recommendations of the Advisory
Committee on Immunization Practices —
United States, 2024. MMWR Morb Mortal
Wkly Rep. 2024;73(36):793-798.
Please see Indication above and
Important Safety Information
throughout, and see Full Prescribing.
Information for Prevnar 20°.

*$+,-1.9%/0,31'/7: ) /#,14#$%! JOH*2=2*GH &%%o#"<(-/&"*L&6*16#."(6*7T8M*I) (:9'(6<t=>=&!'("?- !
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VACCINE INFORMATION STATEMENT

IHBY& (#) Yo (HH+, - (+HY].")-)#.1%" )%

Pneumococcal Conjugate Vaccine: | fgiiiy oo
What You Need to Know P oot AR

(5(+-"18%A(/QUBS (- 7#()8+.6:&(/

1. Why get vaccinated? ,Adults 19 through 49 years oldho have not
received PCV and have certain medical conditions

Pneumococcal conjugate vacciman prevent or other risk factors should receive PCV. Some

pneumococcal disease adults in this group who have already received PCV

might be recommended to receive another dose.
,Adults 50 years or oldewho have not previously
received PCV should receive a PCV vaccine. Some
adults in this group who have already received PCV
might be recommended to receive another dose.

Pneumococcal diseasefers to any illness caused
by pneumococcal bacteria. !ese bacteria can cause
many types of ilinesses, including:

,Pneumonia (infection of the lungs)

,Ear infections

,Sinus infections

,Meningitis (infection of the tissue covering the 3. Talk with your health care provider
brain and spinal cord)
,Bacteremia (bloodstream infection) Tell your vaccination provider if the person getting

the vaccine:

,Has had amallergic reaction aler a previous dose
of any type of PCV, or to any vaccine containing
diphtheria toxoid (for example, DTaP), or has any

Most pneumococcal infections are mild. However, severe, life-threatening allergies

some can result in long-term problems, such as brain

damage or hearing loss. Meningitis, bacteremia, and

pneumonia caused by pneumococcal disease can
lead to death. People with minor illnesses, such as a cold, may be

vaccinated. People who are moderately or severely ill

should usually wait until they recover.

Anyone can get pneumococcal disease, but young
children, older adults, and people with certain risk
factors are at the highest risk.

In some cases, your health care provider may decide
to postpone PCV until a future visit.

2. Pneumococcal conjugate vaccine

Your health care provider can give you more
Pneumococcal conjugate vaccine helps protect information.
against bacteria that cause pneumococcal disease.
lere are several pneumococcal conjugate
vaccines (PCVs). le speci'c PCV and number of
doses recommended are based on a personOs age,
vaccination history, and medical status. Your health
care provider can help you determine which type of
PCV, and how many doses, should be received.
,Infants and young childrenusually need 4 doses
of PCV. lese doses are recommended at 2, 4, 6,
and 12P15 months of age.
,Certainolder children and adolescentsho did
not receive the recommended doses as infants or
young children need PCV. lis depends on age and ‘ U.S. CENTERS FOR DISEASE
medical conditions, or other risk factors. ' CONTROL AND PREVENTION
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4. Risks of avaccine reaction

* Redness, swelling, pain, or tenderness where the
shot is given; fever; loss of appetite; fussiness
(irritability); tiredness; headache; muscle aches;
joint pain; or chills can happen after pneumococcal
conjugate vaccination.

Young children may be at increased risk for seizures
caused by fever after a PCV if it is administered at
the same time as inactivated influenza vaccine. Ask
your health care provider for more information.

People sometimes faint after medical procedures,
including vaccination. Tell your provider if you feel
dizzy or have vision changes or ringing in the ears.

As with any medicine, there is a very remote chance
of a vaccine causing a severe allergic reaction, other
serious injury, or death.

5. What if there is a serious problem?

An allergic reaction could occur after the vaccinated
person leaves the clinic. If you see signs of a

severe allergic reaction (hives, swelling of the face
and throat, difficulty breathing, a fast heartbeat,
dizziness, or weakness), call 9-1-1 and get the person
to the nearest hospital.

For other signs that concern you, call your health
care provider.

Adverse reactions should be reported to the Vaccine
Adverse Event Reporting System (VAERS). Your
health care provider will usually file this report, or
you can do it yourself. Visit the VAERS website at
www.vaers.hhs.gov or call 1-800-822-7967. VAERS
is only for reporting reactions, and VAERS staff
members do not give medical advice.

6. The National Vaccine Injury
Compensation Program

The National Vaccine Injury Compensation Program
(VICP) is a federal program that was created to
compensate people who may have been injured by
certain vaccines. Claims regarding alleged injury or
death due to vaccination have a time limit for filing,
which may be as short as two years. Visit the VICP
website at www.hrsa.gov/vaccinecompensation or
call 1-800-338-2382 to learn about the program and
about filing a claim.

7.How can llearn more?

* Ask your health care provider.

* Call your local or state health department.

* Visit the website of the Food and Drug
Administration (FDA) for vaccine package inserts
and additional information at www.fda.gov/
vaccines-blood-biologics/vaccines.

= Contact the Centers for Disease Control and
Prevention (CDC):

- Call 1-800-232-4636 (1-800-CDC-INFO) or

- Visit CDC'’s website at www.cdc.gov/vaccines.

Vaccine Information Statement (Interim)

Pneumococcal Conjugate Vaccine

42 U.S.C. § 300aa-26
5/29/2025
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Instructions: Please rate the following statements based on your current knowledge and
confidence regarding Prevnar 20.

1.!' T am familiar with the CDC recommendations for the Prevnar 20 vaccine.

2.!' I feel confident identifying patients who are eligible for Prevnar 20.

3. I feel comfortable initiating a conversation with patients about pneumococcal

vaccination.
4.! T am knowledgeable about the risks of pneumococcal disease in patients over 50.

5.!' Tknow how to respond to common patient concerns or questions about the vaccine.

6.! I routinely recommend Prevnar 20 to eligible patients.

Scale:

1 = Strongly Disagree
2 = Disagree

3 = Neutral

4 = Agree

5 = Strongly Agree
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Instructions: Please rate the following statements based on your current knowledge and
confidence regarding Prevnar 20.
1.! T am familiar with the CDC recommendations for the Prevnar 20 vaccine.
2.!' I feel confident identifying patients who are eligible for Prevnar 20.
3.! I feel comfortable initiating a conversation with patients about pneumococcal
vaccination.
4.! T am knowledgeable about the risks of pneumococcal disease in patients over 50.
5.!' Tknow how to respond to common patient concerns or questions about the vaccine.
6.! I routinely recommend Prevnar 20 to eligible patients.
7.1 The educational session increased my confidence in discussing Prevnar 20 with patients.
8.! I plan to discuss the Prevnar 20 vaccine with more patients going forward.
9. Iintend to share the updated Prevnar handout with my patients.
10.!The Prevnar vaccine education session (PVES) was an effective education delivery
method to increase my knowledge and understanding.
11.121. I intend to adopt Prevnar vaccine education into my future practice
o Strongly agree
o Agree
o Neither agree nor disagree
o Disagree
o Strongly Disagree

12.1. Please enter any additional comments including recommendations for improving the

educational session and/or planned implementation in the box below (250-character

limit):
Scale:
1 = Strongly Disagree
2 = Disagree
3 = Neutral
4 = Agree

5 = Strongly Agree
Please share any additional comments including how to strengthen iPVES or pamphlet.
Knowledge Survey Questions

1.! Who is eligible for a PCV vaccine?

2. How many doses of Prevnar 20 are adults recommended to receive?

3.! What is one underlying medical condition that places patients at an increased risk for
pneumococcal pneumonia?
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Instructions: Please reflect on your practice since attending the PCV education session.
1.! Since the session, I have recommended Prevnar 20 or a PCV to more patients.

2.! T have had more in-depth conversations with patients about pneumococcal disease.

3.! I feel more confident addressing vaccine hesitancy in older adult patients.
4.! T am more likely to proactively bring up the vaccine during wellness visits.
5. I believe the training had a lasting impact on my vaccine-related communication.
6.! I encountered barriers when attempting to recommend or administer Prevnar 20 or
another PCV (e.g., time, EMR alerts, patient refusal).
UBH($A(S) O (XuvXIaLY7 (02N
7.1 T would benefit from ongoing or refresher education about adult vaccines.

Scale:

1 = Strongly Disagree
2 = Disagree

3 = Neutral

4 = Agree

5 = Strongly Agree
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