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Abstract 

Problem & Purpose  

Streptococcus pneumonia is a significant cause of morbidity and mortality of adults who are 

immunocompromised and of advanced age. It is the standard of care to vaccinate all high-risk 

adults (18-64 years) and adults 65 years and older with two pneumococcal vaccines (Centers for 

Disease Control and Prevention [CDC], 2015). However, pneumococcal immunization rates 

remain below the HeathyPeople2020 target goal of 90% nationally and locally (Office of Disease 

Prevention and Health Promotion [ODPHP], 2019). The objective of this quality improvement 

(QI) project was to implement the Immunization Action Coalition (2017) pneumococcal standing 

order protocol to increase the percentage of adult patients screened for vaccine need by 90%, and 

percentage of total residents vaccinated according to CDC recommendations by 10%. 

Methods 

The strategy of this QI project was to educate registered nurses to implement a pneumococcal 

standing order protocol, in a privately owned, 120-bed, long-term care (LTC) center in suburban 

Maryland. The design of this QI project was based on the diffusion of innovation theory, the 4 

pillars practice transformation program (4 Pillars), and the Mobilize-Assess-Plan-Implement-

Track (MAP-IT) process model. Weekly frequency distributions were used to examine the 

screening and vaccination rates, and a chi squared (X2) test was performed post intervention to 

examine the significance of intervention on vaccination rates. 

Results 

The total number of LTC residents (n=100) were White (66%), Black (32%), other (2%), with an 

average age of 83 years. Pneumococcal immunization rates increased from 56% pre-intervention 

to 82% post-intervention, and screening rates for vaccination need increased from 0% to 100%. 

A chi-squared test for independence indicated a significant relationship between vaccination 

status and implantation of the SOP intervention (p = 0.046, df = 1, n = 100).  

Conclusions  

This QI initiative showed that a systematic process change is feasible and can improve 

pneumococcal vaccination rates in a single institution. The findings may not be applicable to 

centers without an electronic medical record software to document immunizations or dedicated 

QI team. Ongoing work should focus on the perceived self-efficacy of LTC nursing staff to 

effectively implement a behavior change, and skills to provide strong recommendations for 

immunizations.  
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Introduction 

 Streptococcus pneumonia, a vaccine-preventable disease, was rated the eighth-leading 

cause of death with nearly 51,000 adult deaths annually (Centers for Disease Control and 

Prevention [CDC], 2016).  Immunizations are a clinically beneficial, safe, and cost-effective 

intervention to prevent infectious disease, and the Office of Disease Prevention and Health 

Promotion (ODPHP, 2019) set a national goal to have 90% of adults aged 18 years and older, in 

long-term care (LTC) facilities, vaccinated against pneumococcal disease by 2020.  However, 

pneumococcal vaccination rates of persons living in LTC remained below the national target at 

approximately 70% nationally in 2015 (ODPHP, 2019) and 60% locally in a 120-bed LTC 

facility in 2018.  Organizational stakeholders at this suburban LTC facility identified inconsistent 

administration of the vaccines was the primary cause for suboptimal coverage rates.  

Improving adult vaccine uptake is encouraged by the Centers for Medicare and Medicaid 

Services (2019) minimum data set (MDS 3.0), which outlines quality measures for residents in 

LTC facilities, including the percentage of residents assessed and appropriately given the 

pneumococcal vaccine.  In addition to the low vaccination rates, the facility’s internal QI team 

completed a chart audit which revealed there was no standardized vaccine screening protocol, 

and there were inconsistencies with vaccine administration documentation.  Implementing an 

evidence-based structure and process to avoid missed opportunities to vaccinate residents against 

pneumococcal pneumonia can help promote positive patient outcomes and increase 

organizational quality ratings.  The purpose of this Doctor of Nursing Practice (DNP) quality 

improvement (QI) project was to implement an evidence-based standing order protocol (SOP) to 

increase the percentage of adult patients in LTC appropriately screened and vaccinated against 

streptococcus pneumonia according to CDC recommendations.  
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Literature Review 

Suboptimal vaccination rates in adults suggest there is a systematic failure to address 

immunization needs across the lifespan (de Gomensoro, Del Giudice, & Doherty, 2018).  The 4 

Pillars practice transformation program (4 Pillars™) is an evidence-based model shown to 

increase adult vaccination rates based on four strategies—Pillar 1: convenient vaccination 

services, Pillar 2: improved patient communication, Pillar 3: enhanced office systems, and Pillar 

4: organizational motivation (Zimmerman et al., 2017).  This review is a discussion of the 

evidence (see Appendix A) to support selected strategies for increasing adult vaccination rates.  

Improved Patient Communication 

Implementing an SOP provides nurses with language appropriate education materials to 

help improve and facilitate communication on pneumococcal vaccines with residents and family 

members.  Chan et al. (2015) conducted a single-blinded cluster RCT to determine if a multi-

component health education intervention (e.g., promotional leaflets, poster displays, and 

educational videos) increased PPSV23 vaccination rates and found the health education 

intervention significantly increased PPSV23 vaccine uptake in older adults.  A systematic review 

and meta-analysis by Lau et al. (2012) also found educating patients about the pneumococcal 

vaccine through print materials and in-person education sessions improved PPSV23 vaccination 

rates.  Nurses can use the CDC (2015) Vaccine Information Statement to provide standardized 

education to patients to help increase vaccination rates (Chan et al., 2015; Lau et al., 2012; 

Nowalk et al., 2014; Zimmerman et al., 2017). 

Enhanced Systems  

Standing orders are a part of an enhanced system that allows non-prescribing health care 

workers to independently administer recommended vaccinations, according to an approved 
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protocol (Community Preventative Services Task Force [CPSTF], 2015).  The CPSTF (2015) 

supports standing orders for vaccinations based on a high-quality systematic review of 35 

studies, including randomized controlled trials, showing an increase in overall vaccination rates 

with effective use of SOPs.  Lau et al. (2012) conducted a systematic review and meta-analysis 

of 106 studies and found nurse-driven immunization SOPs were associated with increased 

pneumococcal vaccination rates.  Zimmerman et al. (2017) conducted a 2-year randomized 

controlled cluster trial with over 18,000 patients aged 65 years and older and found 

implementation of the 4 Pillars showed a statistically significant increase in the PPSV23 and 

PCV13 vaccination rates for the control group. The studies to support the implementation of an 

SOP were conducted in the outpatient setting, which deserves consideration when expanding the 

application to an LTC setting as results may not be generalizable and may pose a threat to 

external validity.   

Organizational Motivation 

An immunization champion (IC) is an individual in the practice who facilitates and 

promotes the project through motivation (Zimmerman et al., 2017).  Zimmerman et al. (2017) 

and Nowalk et al. (2014) saw increased immunization rates with the implementation of the 4 

Pillars, which included one-on-one coaching of practice-based ICs.  A qualitative study by Hawk 

et al. (2017) found practices were more likely to implement an SOP successfully when there was 

support through a facilitator such as an IC.  Consistent use of vaccination SOPs was associated 

with greater provider awareness of the Advisory Committee on Immunization Practices (ACIP) 

recommendations and Medicare regulations for adult vaccines (Albert et al., 2012).  ICs can 

support a successful SOP implementation by providing updated ACIP and Medicare guidelines 

to implementers (Nowalk et al., 2014; Zimmerman et al., 2017).   
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Theoretical Framework 

Organizational change theories have a long history, and Rogers’ diffusion of innovations 

(DOI) theory is widely cited in preventative health and health promotion literature (Goodroad, 

Webb, & Bredow, 2017).  Rogers (2004) defined diffusion as “the process by which an 

innovation, defined as an idea perceived as new, spreads via certain communication channels 

over time among the members of a social system” (p.13).  Diffusion occurs when there is an 

alteration in the structure and function of a social system, resulting in change (Rogers, 1983).   

 The DOI theory describes an innovation-decision process in which change agents move 

through an organizational system to implement new knowledge and mitigate uncertainty among 

program adopters (Goodroad et al., 2017).  The five concepts of the innovative-decision process 

include knowledge, persuasion, decision, implementation, and confirmation (Rogers, 1983).  The 

DOI theoretical concepts underpin the three main components of this DNP project: (a) 

determining the LTC units current pneumococcal vaccination rate (knowledge), (b) identifying 

and presenting high-quality evidence-based strategies for improvement to key stakeholders 

(persuasion), (c) accepting or rejecting the proposed practice change (decision), (d) testing the 

SOP (implementation), and (e) evaluating the results of the intervention (confirmation).  Rogers’ 

(1983) theory was chosen for this DNP project because it describes the influential factors that 

determine evidence-based practice change, and it was used in the design of essential studies 

including a landmark study examining the 4 Pillars intervention (Zimmerman et al., 2017). 

Methods 

 This QI project was executed on two LTC units within a 4-unit rehabilitation facility 

from September to November 2019.  The privately owned, suburban Maryland facility provides 

both short-term rehabilitation and long-term care services to residents with Medicare, Medicaid, 
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and private insurance.  Inclusion criteria for this project were adult residents aged 65 years and 

older and residents aged 19-64 years with high-risk medical conditions (see section 1 in 

Appendix B).  Exclusion criteria included residents with a documented contraindication to either 

pneumococcal vaccine or receipt of all pneumococcal vaccinations per CDC recommendations.  

Based on the population criteria outlined above, this DNP project impacted 100 eligible residents 

to be screened and appropriately vaccinated against Streptococcus pneumoniae. 

The CDC (2015) pneumococcal vaccine recommendations support the goals of this QI 

project.  The objective of this QI project was to implement the Immunization Action Coalition 

(2017) pneumococcal SOP, to increase the percentage of adult patients screened for vaccine need 

by 90% and vaccinated according to CDC recommendations by 10%. 

Implementation Procedures 

This DNP project was conducted over a 90-day pre- and postimplementation period.  The 

intervention was employed to change current practice and initiate standardized pneumococcal 

screening and increase low vaccination rates in adult long-term care patients.  Evidence-based 

strategies from the 4 Pillars included using all opportunities to vaccinate through the use of 

standing orders, immunization champions, progress charts, and staff education.  The DNP 

student served as the project leader and introduced the structural changes, pneumococcal 

vaccination SOP and education training to nursing staff.  Implementation tools include the 

Immunization Action Coalition: Standing Orders for Administering Pneumococcal Vaccines (see 

Appendix B), Practice Site Pneumococcal Vaccine Consent Form (see Appendix C), Vaccine 

Information Statement for PPSV23 (see Appendix D) and PCV13 (see Appendix E), and 

Medical Management of Vaccine Reactions in Adult Patients (see Appendix F).  The 

implementation team used the Mobilize-Assess-Plan-Implement-Track (MAP-IT) QI process 
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methodology.  Following the Institutional Review Board (IRB) non-human subjects research 

determination, trained nurses used the SOP to assess each resident’s vaccination status weekly 

and appropriately vaccinate based on the residents’ needs. 

Measures Collected 

  The DNP project leader used a combination of electronically generated reports and 

manual chart audits (see Appendix G) to collect the following data: (a) demographics (age, 

gender, ethnicity), (b) pre- and postimplementation pneumococcal immunization status, (c) 

screening via SOP, and (d) immunization receipt via SOP.  Retrospective electronic medical 

record reviews from all long-term care residents were conducted at the start of the project and 

continued weekly throughout the implementation phase.  The DNP project leader and ICs shared 

outcome data points (immunization screening and administration rates) with nursing staff every 

week via graphical representation.  Final data analyses will be presented to the administrative 

and clinical leaders, post-implementation, in the spring of 2020.   

Data Analysis Plan 

 Microsoft Excel software was used to analyze data through descriptive statistics and 

statistical testing of pre- and postintervention.  Frequency statistics were used to calculate the 

percentage of residents screened using the SOP; the number of LTC residents screened will be 

the numerator statement, and the total number of LTC residents will be the denominator 

statement.  To measure the outcome goal, the number of eligible residents with documentation of 

both PPSV23 and PCV13 is the numerator statement, and the total number of eligible residents is 

the denominator statement.  The statistical process control run chart was used for weekly 

screening and immunization rates.  A chi-squared (x2) statistical test was used to examine the 

relationship between residents screened and residents appropriately vaccinated.  
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Results 

 A total of 100 LTC residents were included in the project cohort.  The average age of the 

entire cohort was 83 years, 77% were female, and 66% were non-Hispanic White.  Key structure 

change includes education on the SOP tool and process change includes use of the SOP to screen 

and appropriately vaccinate adult LTC residents.  The facility did not have a formal 

immunization screening tool; therefore, at baseline there was a 0% rate of pneumococcal 

immunization screening, with no change throughout the pre-intervention phase.  Baseline 

vaccination rate was 56% and increased to 65% at the end of the pre-intervention stage, a 

consequence of nurses’ heightened awareness of vaccination recommendations after the 

education session.  Due to nearly meeting the project goal of a 10% increase from pre-

intervention rates, the DNP project leader and implementation team increased the project goal to 

a total vaccination rate of 90%, per the HealthyPeople 2020 benchmark.  Throughout the active 

intervention stage, screening rates increased to 100%, surpassing the 90% project goal.  Post-

intervention pneumococcal immunization rates were 85%, and a chi-squared test for 

independence indicated a significant relationship between vaccination status and the SOP 

intervention (p = 0.046, df = 1, n =100). 

 Weekly QI meetings identified barriers associated with the implementation of the SOP 

intervention: (a) systems—inability to integrate the SOP into the electronic medical record, (b) 

resources—limited patient education resources and mediums of education materials, (c) staff—

low priority for change among the unit nurses and perceived low self-efficacy of unit nurses to 

use SOP independently.  To mitigate the staff barriers, the implementation team provided weekly 

education and motivation to staff nurses.  After feedback from the staff nurses that there was 

perceived low self-efficacy with use of the SOP, the DNP project leader further simplified the 
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intervention by color coding the SOP.  Color coding the tool allowed nurses to more clearly 

visualize the screening and vaccination procedure for each target group (e.g., green group 

represents patients 65 and older, yellow group represents 19-64 years with specific chronic 

conditions, and red group represents 19-64 years with high risk immunosuppressive disease 

states), while keeping the original evidence-based tool intact. Additionally, the DNP project 

leader trained nurses on how to educate patients on the necessity of the pneumococcal vaccines 

by using the CDC’s Vaccine Information Statement.  Lastly, the implementation team motivated 

the floor nurses to continue to buy into the change by showing the SOP helps to empower nurses, 

allows floor nurses to function to the full extent of their license, and includes simple step-by-step 

directions to appropriately screen and vaccinate adult residents.  For this DNP project, we were 

not able to integrate the SOP into the electronic medical record and address the systems barrier.  

 The primary facilitator that led to the unexpected benefit of 100% screening rates and 

statistically significant vaccination rates was a process change during MAP-IT Cycle 3.  The 

implementation team encouraged shared dialogue during weekly QI updates and, to overcome 

the staff barriers, the team changed the process to have the nurse managers screen and vaccinate 

residents.  The nurse managers decided to integrate the SOP tool into the preexisting weekly 

audits required by organization administration.  The implementation team, organizational 

leadership, and staff nurses collectively agreed on this process change.  Additional facilitators 

were low cost of implementation because the facility already stocked both pneumococcal 

vaccines and the minimal cost of printing the SOP.  The project site had a designated quality 

manager to help facilitate education, data collection, leadership buy-in, and team motivation.   

Discussion 
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Patients in a suburban long-term care facility had low baseline rates of pneumococcal 

immunization and screening documentation.  After implementing a QI initiative and conducting 

a number of improvement cycles, our analysis showed there was a significant increase in 

vaccination rates, from 56% to 85%, in 90-days.  In addition, after Cycle 3 of our intervention, 

there was evidence of significant increase in vaccination screening rates, from 0% to 100%.  

Similar improvement rates have been shown by implementing the 4 Pillars in outpatient settings.  

In the 2018 study by Gottlieb and Dohls, PPSV23 vaccine rates increased from 21% to 64%, 

PCV13 rates increased from 49% to 86%, and the relationship between the 4 Pillars program and 

recommended vaccines was significant (Gottlieb & Dohls, 2018).  Pennant et al. (2015) 

described implementing a nurse-driven model, which gave nurses complete autonomy over 

vaccine eligibility screening and administration.  Pneumococcal vaccine rates increased from 

52% to 79% in a pulmonology practice and from 50% to 87% in a rheumatology practice.  The 

results of the vaccination rates of this DNP project compare favorably to these studies; however, 

differences in the screening rates may be influenced by the context of LTC versus ambulatory 

outpatient centers.  

The initial modest improvement in the vaccine screening rates by the unit staff nurses 

suggested there is room for improvement in this area.  Although a process change allowed for 

increased screening rates, additional strategies like clinical reminders (Pennet et al., 2015) may 

help staff nurses adherence to the SOP.  Additionally, the lack of integration of the SOP into the 

EMR made the screening data in this DNP project less reliable, as there was no way to 

electronically capture screening data reports.  Pennet et al. (2015) discussed how QI measures 

are more quickly adopted if the process is customizable and the data are reliable, highlighting a 

strength and weakness of this DNP project respectively.  Gottlieb and Dohls (2018) found to 
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facilitate the patient education barrier, designated handout locations should be identified and 

labeled prior to project implementation.  To aid in staff nurse perceived self-efficacy and low 

priority for change, the project leader should have all stakeholders complete a cultural 

assessment and readiness for change evaluation prior to project planning. 

Quality improvement is not a new concept in this facility, but staff nurses were 

unfamiliar with the process of reviewing quality measures and participating in quality meetings.  

It took 4 weeks for the staff nurses to become acclimated with the QI process; therefore, 

initiating QI process training and meetings a month before project initiation may result in 

improved outcomes.  At the end of this QI project, unit managers assumed ownership over the 

quality process from the DNP project leader, which was a mechanism for sustainability of the 

practice change.  Furthermore, as change champions, nurse managers can use incentives to 

motivate staff nurses to use the SOP and coach their team members through barriers and 

facilitators that will be encountered with successfully implementing the process change. 

The results of this DNP project must be interpreted in the context of methodological 

limitations.  Because there is a low turnover rate in the LTC setting, the project design easily 

identified eligible patients on admission to be screened, educated, and appropriately vaccination.  

However, this left an unequal opportunity for existing patients to have vaccination education and 

substantial conversations on reasons for refusal.  Another limitation was the use of manual and 

electronic chart audits with significant discordance between the two reports.  Although the DNP 

project leader ensured concordance between the two reports, the lack of a fully integrated 

information technology system for data collection may leave room for measurement error.  

Conclusion  
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The American Association of Colleges of Nursing (AACN) developed eight essentials to 

guide DNP education, and this DNP project focuses on essential V—health care policy for 

advocacy in health care and essential VII—clinical prevention and population health for 

improving the nation’s health.  This DNP project significantly impacted a process change that 

allowed nurses to autonomously assess and administer routine pneumococcal immunizations to 

help prevent pneumococcal pneumonia in a vulnerable population.  Pneumococcal pneumonia 

remains one of the leading causes of death in the United States (CDC, 2016), and advanced age 

and comorbidities increases the risk of acquiring vaccine-preventable infectious diseases.  

Despite readily available immunizations and recommendations from the CDC, national and local 

pneumococcal vaccination rates in adults in LTC remain low.   

This QI project showed significant improvement in PPSV23 and PCV13 screening and 

vaccination rates in adults in a suburban LTC facility.  The successful implementation of the 

evidence-based SOP led to a significant increase in post intervention screening rates and 

pneumococcal immunization rates.  The results indicate a pneumococcal SOP increased vaccine 

administration in eligible patients by 30%, far surpassing the project goal.  The success of this 

DNP project allowed for the spread of implementation of the SOP to the sub-acute rehabilitation 

units in this organization.  Additionally, organizational leadership plans to make the SOP a part 

of the standard admission process, to ensure all residents in the facility are appropriately 

vaccinated against Streptococcus pneumonia.   

Key features of this DNP project that contributed to the sustainability of the SOP 

structure change include active engagement of administrative and clinical leaders, inclusion of 

champions to facilitate the process change, availability of facility-based stock of pneumococcal 

vaccines, standardized education, and a defined measurement plan for continuous data collection.  
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The champions will continue to informally query the staff nurses to identify barriers to 

compliance with the SOP during weekly huddle meetings.  To ensure the sustainability of this QI 

intervention, future projects should aim to integrate the use of information technology and 

strategies to promote nurses’ competency in patient education on recommended vaccinations.   
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Appendix A 

Evidence Review Table  

Author, 

year 

Study objective/ 

Intervention compared 

Design Sample (n) Outcomes studied 

(how measured) 

Results Level/ 

Quality 

Albert, S. 

M., Nowalk, 

M. P., 

Yonas, M. 

A., 

Zimmerman, 

R. K., & 

Ahmed, F. 

(2012). 

To identify factors that 

impede or promote 

consistent use of standing 

order protocols (SOPs) 

for adult vaccination and 

correlate factors of 

providers who use or do 

not use SOP for influenza 

and pneumococcal 

vaccines. 

Descriptive study 

of a national survey 

of U.S. primary 

care physicians. 

 

Development of 

the survey 

questionnaire 

guided by the 

awareness-to-

adherence model, 

diffusion of 

innovation theory, 

and PRECEDE-

PROCEED. 

Primary care 

physicians (n = 

880).  

 

A power 

analysis was 

completed. 

Number of providers 

who use of SOPs for 

influenza or 

pneumococcal 

immunization.  

 

Practice characteristics 

associated with use of 

SOPs. 

 

Outcomes measured 

by survey data 

extraction.   

No use of SOPs for either 

vaccination (n = 502, 57%) 

Consistent use of SOPs for 

influenza vaccination only (n = 175, 

19.9%) 

Consistent use of SOPs for both 

vaccines (n = 203, 23.2%).  

Consistent use of SOPs for both 

influenza and pneumococcal 

vaccine was associated with the 

following factors:  

1) Awareness of ACIP 

recommendation and/or 

Medicare regulations (OR 4.46, 

95% CI, 2.91-6.85) 

2) Presence of an immunization 

champion in the practice (OR 

1.94, 95% CI, 1.27-2.98) 

3) Access to an electronic medical 

record (OR 1.90, 95% CI, 1.22-
2.96) 

 

VI/B 

Chan, S., 

Leung, D., 

Leung, A., 

Lam., C., 

Hung, I., 

Chu, D., 

…Yuen, K. 

Y. (2015). 

To determine if a multi-

component health 

education intervention 

increases the rate of 23-

valent pneumococcal 

polysaccharide vaccine 

(PPV) vaccination among 

older patients with 

chronic disease.  

Intervention: Brief 

health education via 

Single-blinded 

cluster randomized 

controlled trial.  

10-week duration 

with each week 

randomized to 

either intervention 

or control. 

Practice sites 

(n = 5).  

 

Participants 

aged 65 years 

and older (n = 

2517).  

 

Power analysis 

completed 

 

Recorded uptake rate 

of PPV post 

intervention. 

Measured by data 

extraction from the 

hospital authority 

clinical management 

system. 

 

Awareness of PPV at 

3-month follow-up. 

Pneumococcal vaccine received in 

the intervention group (n = 716; 

57%) and the control group (n = 

609, 48%). The intervention effect 

was significant (ARR = 1.3, 95% 

CI, 1.09-1.45).  

 

Awareness of PPV at the 3-month 

follow-up was insignificant (ARR = 

1.06, 95% CI, 0.94-1.20). 

II/C 
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telephone and in-person at 

medical appointment (3-

minutes each). 

Intervention 

and control 

practices were 

similar 

outpatient 

clinics. 

 

Measured by baseline 

and follow-up 

questionnaires. 

Communty 

Preventative 

Services 

Task Force. 

(2015).  

Evaluation of the 

effectiveness of standing 

order vaccination program 

interventions across 

various settings, 

healthcare workers, and 

patient populations.  

 

Intervention 

description: Standing 

orders authorizing nurses, 

pharmacists, and other 

health care personnel to 

assess a patient’s 

immunization status and 

administer vaccinations 

according to a protocol 

approved by an institution 

or authorized provider  

 

Systematic Review   n = 35 studies  

Including 

randomized 

controlled 

trials and 

observational 

studies 

 

Various study 

populations 

and settings:  

Pediatric to 

older adults; 

clinics, 

hospitals, 

long-term care 

facilities 

 

Effectiveness of 

standing orders to 

change vaccination 

rates of all CDC 

recommended 

immunizations. 

 

Outcomes measured 

by vaccination rates 

and percentage point 

(PP) changes in 

vaccination rates of 

included studies.  

 

Nine studies examining standing 

orders alone: Median increase of 16 

PP (interquartile interval [IQI]: 9 to 

29 PP)  

 

Nineteen studies evaluating 

standing orders with additional 

interventions: Median increase of 27 

PP (IQI: 13 to 40 PP) 

 

Seven studies did not provide a 

common measure of change for 

vaccination rates, but reported 

favorable results after 

implementation of standing orders  

I/A 

Hawk, M., 

Norwalk, M. 

P., 

Moehling, 

K. K., 

Pavlick, V., 

Raviotta, J. 

M., Brown, 

A. E., 

…Ricci, E. 

M. (2017). 

To examine practice 

characteristics associated 

with implementation of 

and immunization 

intervention using the 

Four Pillars Program.  

Intervention: The 4 

Pillars Program, provider 

education, and one-on-

one coaching of practice-

based immunization 

champions.  

Mixed methods 

with qualitative 

data collected to 

examine 

implementation 

success of the 4 

pillars practice 

transformation 

program RCCT 

conducted by 

Zimmerman et., 

2017.  

 

Practice sites 

who 

completed the 

2-year RCCT 

(n = 14).  

 

Studied staff 

members 

included 

immunization 

champions, 

physicians, 

medical 

Year 1: The degree to 

which implementation 

of the 4 Pillars 

program took place. 

Measured by 

qualitative interviews.   

Year 2: How 

implementation took 

place and why 

variance in rates of 

application occurred. 

Measured by 

qualitative evaluation: 

Thematic analysis revealed four 

practice characteristics that were 

integral to implementation of a 

toolkit: degree of quality 

improvement history, 

communication and practice 

leadership, immunization champion 

leadership effectiveness, and 

organizational flexibility.  

 

Practices that were stratified as high 

implementers were more likely to 

have fully implemented standing 

VI/C 
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Qualitative 

researchers 

reviewed data to 

generate a thematic 

analysis  

assistants, and 

managers.  

onsite observation, 

interviews, and a RE-

AIM-based framework 

protocol  

order protocols and immunization 

champions (IC) with clinical 

responsibility and authority in the 

practice.  

 

Lau, D., Hu, 

J., 

Majumdar, 

S. R., Storie, 

D. A., Rees, 

S. E., & 

Johnson, J. 

A. (2012). 

Systematically review the 

effectiveness of quality 

improvement 

interventions for 

increasing the rates of 

influenza and pneumonia 

vaccinations 

 

Intervention 

descriptions:  

Team change 

interventions include 

nurses assuming 

autonomous responsibility 

for administering 

vaccinations 

 

Patient outreach 

interventions include 

brochures, print material, 

in person education 

 

Systematic review 

and meta-analysis 

of RCT and 

nonrandomized 

studies with a 

control group. 

 

Downs and Black 

quality assessment 

tool used on all 

included studies, 

median score 21.  

 

No evidence of 

heterogeneity 

based on Cochran’s 

Q and I2 statistics. 

n = 106 studies 

included in 

qualitative 

synthesis and n 

= 77 studies 

included in 

quantitative 

synthesis  

 

Community –

dwelling 

adults aged 65 

years and older  

included in the 

studies (n = 

470,175). 

Effectiveness of 

interventions that 

improved 

pneumococcal 

vaccinations rates.  

Outcomes measured 

by random-effects 

meta-analysis of log 

ratios.  

 

All data studied in this 

systematic review and 

meta-analysis were 

extracted from 

included studies. 

1) Clinician reminders (OR = 

2.13; 95% CI, 1.50-3.03, I2 = 

75%) 

2) Pt outreach (OR = 1.80; 95% 

CI, 1.54-2.11, I2 = 67%) 

3) Team change (OR = 2.09; 95% 

CI, 1.48-2.95, I2=51%) 

4) Clinician education (OR = 1.54; 

95% CI, 1.19-1.99, I2 = 72%) 

 

I/B 

Nowalk, M. 

P., Nolan, B. 

A. D., 

Nutini, J., 

Ahmed, F., 

Albert, S. 

M., Susick, 

M., & 

Zimmerman, 

R. K. 

(2014). 

Evaluate the acceptance 

and implementation of the 

4 Pillars toolkit and its 

effectiveness on 

increasing adult PPSV23 

and influenza vaccination 

rates  

 

Intervention: standing 

order programs allowing 

nonphysician personnel to 

assess patient 

immunization status and 

Pre-post 

experimental study. 

 

Triangulated mixed 

methods   

 

Three internal 

medicine 

practices and 

one family 

practice with 

various patient 

(n) census 

range:  

Practice 1 (n = 

453) 

Practice 2 (n = 

1021)  

PPSV23 and Influenza 

vaccination rates. 

Outcomes measured 

by EMR data 

extraction   

Influenza vaccination rates 

significantly improved in older 

adults in sites 2 and 4 (p < 0.01)  

 

Over all sites, influenza vaccination 

increased from 22% preintervention 

to 33% postintervention (p < 0.001)  

 

Sites 3 and 4 significantly increased 

PPSV23 vaccination rates in high-

risk and older adults (p < 0.05)  

Overall PPSV rates increased from 

24.6% to 40.1% (p = 0.02) for high 

IV/B 
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administer vaccines 

without a provider order  

Practice 3 (n = 

1910)  

Practice 4 (n = 

2208) 

risk adults <65 years, and from 

43.7% to 52.1% (p=2.26) for adults 

65 years and older  

 

Zhang, Y., 

Tang, X., 

Du, C., 

Wang, B., 

Bi, Z., & 

Dong, B. 

(2016). 

To compare the 

effectiveness of influenza 

vaccination alone versus 

influenza plus 

pneumococcal dual 

vaccination for the 

prevention of pneumonia 

and mortality in adults 65 

years and older.  

Intervention reviewed: 

receipt of the influenza 

alone or dual 

pneumococcal and 

influenza vaccination. 

Meta-analysis 

including RCTs, 2-

arm prospective 

studies, 

retrospective 

cohort studies. 

 

Newcastle-Ottawa 

Scale assessment 

concluded the 

overall quality of 

the studies was 

good.  

 

No evidence of 

heterogeneity 

based on Cochran’s 

Q and I2 statistics. 

Studies 

included in the 

meta-analysis 

(n = 5).  

 

All study 

participants 

were 65 years 

and older.  

 

Patients who 

received 

influenza 

vaccine alone 

(n = 53,107). 

Patients who 

received dual 

vaccination (n 

= 102,068) 

 

Incidence of 

pneumonia measured 

by a fixed-effects 

analysis model.  

 

All-cause mortality 

rates measured by a 

fixed-effects analysis 

model.  

 

All data studied in this 

meta-analysis was 

extracted from 

included studies. 

Influenza plus pneumococcal 

vaccination was associated with a 

significantly lower pneumonia rate 

than influenza vaccine alone (RR = 

0.835, 95% CI, 0.718-0.971, p = 

0.019) and a significantly lower all-

cause mortality rate (RR = 0.771, 

95% CI, 0.707-0.842, p = 0.001) 

I/B 

Zimmerman, 

R. K., 

Brown, A. 

E., Pavlik, 

V. N., 

Moehling, 

K. K., 

Raviotta, J. 

M., Lin, C. 

J., … 

Nowalk, M. 

P. (2017). 

To test the effectiveness 

of an evidence-based 

guide to increase adult 

pneumococcal 

vaccination.  

Intervention: The 4 

Pillars Program, provider 

education, and one-on-

one coaching of practice-

based immunization 

champions. 

Randomized 

controlled cluster 

trial (RCCT). 

Year 1:  

Intervention and 

control group  

Year 2: 

Intervention group 

became 

maintenance group 

and control group 

received 

intervention 

Practice sites 

(n = 25) 

 

Participants 

were aged 65 

years and older 

(n = 18,107) 

 

Power analysis 

completed.  

 

Intervention 

and control 

practices were 

similar 

primary care, 

23-valent 

pneumococcal 

polysaccharide 

vaccine (PPV) and 

pneumococcal 

conjugate vaccine 

(PCV) vaccination 

rates and percentage 

point (PP) changes in 

vaccination rates.  

Outcomes measured 

by EMR data 

extractions. 

Year 1 RCCT analysis – PPSV-23 

vaccination rates increased in 

intervention and control groups, 

with an average increase from 6.5 to 

8.7 PP (p < 0.001). The differences 

in PP changes in the intervention 

group and control group were 

significant for one practice site (p < 

0.001). 

 

Year 2 pre-post analysis – data were 

analyzed using a pre-post design, 

and PPSV-23 and PCV-13 

vaccination was significantly higher 

in the active intervention group, 
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family 

medicine or 

internal 

medicine. 

than the maintenance group (p < 

0.001). 

 

 

Rating System for Hierarchy of Evidence 

Level of the Evidence Type of the Evidence   

 I (1) Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines based on systematic 

review of RCTs.  

II (2)   Evidence obtained from well-designed RCT  

III (3)   Evidence obtained from well-designed controlled trials without randomization 

IV (4)   Evidence from well-designed case-control and cohort studies  

V (5)   Evidence from systematic reviews of descriptive and qualitative studies  

VI (6)   Evidence from a single descriptive or qualitative study  

VII (7)   Evidence from the opinion of authorities and/or reports of expert committees 

 

Melnyk, B.M. & Fineout-Overholt, E. (2014). Evidence-based practice in nursing & healthcare: A guide to best practice (3rd ed.). New York: Lippincott, 

Williams & Wilkins.  

 

Rating Scale for Quality of Evidence  

A:  High – consistent results with sufficient sample, adequate control, and definitive conclusions; consistent recommendations based on extensive literature 

review that includes thoughtful reference to scientific literature 

B:  Good – reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; reasonably consistent recommendations based on 

fairly comprehensive literature review that includes some reference to scientific evidence 

C:  Low/major flaw – Little evidence with inconsistent results; insufficient sample size; conclusions cannot be drawn 

 

Newhouse, R.P. (2006). Examining the support for evidence-based nursing practice. Journal of Nursing Administration, 36(7-8), 337
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Appendix B 

Immunization Acion Coalition: Standing Orders for Administering Pneumococcal Vaccines 
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Appendix C  

Practice Site Pneumococcal Vaccine Consent Form 
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Appendix D  

Vaccine Information Statement: Pneumococcal Polysaccharide Vaccine (PPSV23) 
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Appendix E 

Vaccine Information Statement: Pneumococcal Conjugate Vaccine (PCV13) 
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Appendix F 

Medical Management of Vaccine Reactions in Adult Patients 
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Appendix G  

Chart Audit Tool 

 
 

Chart Audit Template 

Subject ID# (de-identified code)  

 

Retrospective Data:  

 

Demographics:  

 

- Age  

o 19-64 years (1)  

o 65 years and older (2) 

- Gender  

o Male (1)  

o Female (2)  

- Ethnicity  

o White (1)  

o Black (2)  

o Hispanic (3)  

o Asian or Pacific Islander (4)  

o Other (5)  

 

Pre-implementation Baseline Pneumococcal Immunization Status  

 

- Pneumococcal Vaccination series complete for aged and medical condition/ risk 

factor 

o Yes (1)  

o No (2)  

 

Current Data:  

 

Patient Screened for Pneumococcal vaccine need according to SOP  

 

- Yes (1)  

- No (2)  

 

Patient immunized with PPSV23 or PCV13 based on need using SOP  

 

- Yes (1)  

- No (2)  

- Not indicated per screening (3)  

 

Post-implementation of SOP Pneumococcal Immunization Status  

 

- Pneumococcal Vaccination series complete for aged and medical condition/ risk 

factor 

o Yes (1)  

o No (2)  


