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Abstract 

Problem: This quality improvement project was implemented on an inpatient pediatric unit at an 

urban academic medical center whose rate of influenza vaccination prior to discharge was only 

39% of eligible patients. This gap in vaccination is not unique to this unit and morbidity and 

mortality of influenza is high despite widespread availability of a vaccine and the 

recommendation that all children over six months of age receive the vaccine.  

Purpose:  The purpose of this project was to increase vaccination rates by providing education 

and rescreening prior to discharge.  

Methods. The electronic health record (EHR) was modified to populate a prompt to the nursing 

task list for every patient who initially refuse the flu vaccine.  Bedside nurses then provided 

education to all patients and parents who refused. They documented this education and asked the 

parents if they would reconsider vaccinating prior to discharge. The outcome measures of this 

project included improving EHR nursing documentation of education and rescreening and 

increasing vaccination rates prior to discharge.  

Results: Of patients whose caregiver refused the flu vaccine on admission, 61% received the 

intervention and 27% of these caregivers reconsidered and decided to vaccinate. The vaccination 

rate of eligible patients prior to discharge for this unit increased from 39% to 60%.  

Conclusion: Optimizing the use of the EHR to automatically remind nurses to provide education 

and additional vaccination opportunity can increase vaccination rates. This unit’s improvement 

in vaccination rates and the number of caregivers who received the intervention and 

subsequently agreed to vaccinate demonstrates that this is a valuable tool if there is otherwise no 

process in place to prioritize vaccination. This intervention can be easily modified to be used in 

other patient populations and for other vaccinations. 
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Introduction 

The Healthy People 2020 goal that 70% of children in the United States age 6 months to 

17 years receive a flu vaccine is one that has proven to be very difficult to attain. Only 49.7% of 

this population met this goal in the 2016-2017 season (Office of Disease Prevention and Health 

Promotion [ODPHP], 2019). This was a decrease from the 2015-2016 season when 51.9% of 

children received the flu vaccine and 53.1% in the 2014-2015 season (ODPHP, 2019). Despite 

widespread availability of a vaccine and the Advisory Committee on Immunization Practices 

(ACIP) recommendation that all children older than six months receive the flu vaccine, influenza 

is responsible for high morbidity and mortality rates in the United States every year (Grohskopf 

et al., 2019). The Centers for Disease Control estimates that in the 2017-2018 season, influenza 

caused 49 million symptomatic illnesses, 960,000 hospitalizations, and 79,000 deaths (Centers 

for Disease Control and Prevention [CDC], 2019).  This problem is only getting worse, as these 

morbidity and mortality statistics are almost double those from the 2010-2011 season (CDC, 

2019). The economic burden of influenza is approximately $11.2 billion, which is substantial for 

a disease that has some degree of prevention available (Putri, Muscatello, Stockwell, & Newall, 

2018).   

In tertiary care facilities such as hospitals, 40% of hospitalizations in children for 

influenza are associated with at least one missed opportunity for vaccination prior to diagnosis 

that season (Rao et al., 2016).  Unit leaders on this pediatric unit for this project implementation 

have shown a desire to address missed opportunities for influenza vaccination. During the first 

three months of the 2019 influenza season, only 39% of patients eligible to receive the flu 

vaccine received it prior to discharge based on data from nursing informatics department chart 

audits. The purpose of this DNP quality improvement project was to use an electronic health 
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record alert to implement and evaluate a bundle of strategies based on the 4 Pillars Toolkit TM to 

increase influenza vaccine administration in an inpatient pediatric population.   

Evidence Review 

This review will summarize the evidence to support strategies used to increase 

vaccination in the pediatric population. In a 2015 systematic review, Jarrett et al identified 

evidence-based strategies to address vaccine hesitancy with multicomponent and dialogue-based 

interventions proving to be the most successful. This study also found that initiatives that 

embedded new knowledge into routine processes had highest increases in knowledge and 

awareness. In 2018, Kaufman et al. published a Cochrane systematic review which evaluated the 

effect of face-to-face information and/or education intervention on children’s vaccination status 

and found that face-to-face interventions may improve or slightly improve children’s vaccination 

status, parent knowledge, and parent intention to vaccinate. In two randomized control trials in 

2014 and 2017, Zimmerman et al. outlined the 4 Pillars Toolkit TM strategies for increasing 

vaccination rates. The pillars include Pillar 1: Convenience and easy access (utilizing multiple 

opportunities to vaccinate, maintaining supply of vaccines), Pillar 2: Patient communication 

(information regarding serious nature of vaccine preventable diseases, posters, fliers, and 

handouts, and training staff to discuss with parents), Pillar 3: Enhanced vaccination systems 

(standing order protocols, utilizing EHR for records and prompts), and Pillar 4: Motivation (track 

progress, provide feedback to staff, rewards/incentives for staff, use of champion). Both studies 

demonstrated that use of strategies from the 4 Pillars Toolkit TM increased rates of vaccination. 

Scott et al. (2019) published the results of a randomized control trial which examined the effects 

of a vaccination educational intervention on vaccination rates compared to the control where no 

education occurred. They reported that the use of the educational intervention increased the odds 
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of a child receiving the influenza vaccination when parents received national data about 

influenza.  Rao et al. (2020) evaluated the impact of the “Be inFLUential” campaign, a 

multicomponent intervention targeting providers and nurses to increase vaccination rates against 

influenza. The patients in the intervention groups had higher odds of being vaccinated prior to 

discharge and the authors highlighted the importance of a multidisciplinary, multicomponent 

approach. Finally, Hofstetter et al. (2017) performed an observation study that observed 

clinician-patient communications to determine if the communication style of the clinician 

impacted parent influenza vaccine decision-making. They reported that parents had a higher 

acceptance if clinicians pursued and repeated their original recommendations after initial parent 

hesitancy or resistance to the vaccination.  

            The main similarities between these studies were that the majority found that the use of a 

multicomponent, educational intervention was most successful at increasing vaccination rates 

and all studies focused on pediatric patients. The studies by Zimmerman et al.were about a 

specific intervention, the 4 Pillars ToolkitTM, while the others were about a site specific 

intervention with varying strategies. The study by Hofstetter et al. was the only study that was 

observational and lower quality. Despite the lower quality of this study, the finding that there 

was higher vaccine acceptance when clinicians pursued their original initial recommendation 

after parental hesitancy was relevant to this project, so it was included. The overall quality and 

levels of evidence found during the literature search for this project was high with two studies 

rated as level I, three at level II, and one each of level III and IV. The quality of these studies 

were A and B with the exception of one C. This evidence is presented in Table 1 as an evidence 

review and synthesized in Table 2 
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Theoretical Framework 

In his change model, Lewin described how an organized change process could lead to 

effective and sustainable changes in the practice setting. A practice change among staff nurses 

must take place in order for this intervention to be successful. While this intervention builds 

upon the admission screening process already in place, it would require bedside nurses to 

provide education to parents regarding the influenza vaccine which is something they do not 

consistently do at this time.   

Lewin describes three aspects of change: unfreezing, changing, and refreezing (Lewin, 

1947). In the “unfreeze” aspect, organizational leaders determine what process needs to change, 

ensure that there is support for a change, and support this change. During the actual change 

process, leaders communicate often with participants and involve them in the process. This can 

be accomplished through weekly check ins and displaying project data to keep all participants 

informed about progress. Finally, in the “refreeze” step, leaders develop sustainability to ensure 

that the changes become part of the group’s culture and practice. In the case of influenza vaccine 

screening and education, Lewin’s Change Model will guide how this project identified current 

screening and education practices or lack thereof (unfreeze), involved nurses in the change 

process by assessing their preferences for types of electronic forms they would like to see 

implemented and comfort providing vaccine education to parents (change), and planned for 

changes to the screening and education process to be sustainable  by programming the Flu 

Vaccine Education and Follow Up form to automatically restart when this organization begins 

flu vaccine screening (refreeze).   

Methods 

The Pediatric unit at this urban university medical center is a 15-bed unit which cares for 

pediatric patients with a wide variety of illnesses. The staff includes approximately 30 nurses 



INCREASING INFLUENZA VACCINATION  7 
 

including per diem and part-time staff. Patients on this unit come from a wide range of 

socioeconomic statuses. 

In addition to the project leader, the implementation team consisted of a faculty project 

advisor, a clinical site representative who is the educator for this pediatric unit, a project 

champion who is a full-time staff nurse on this unit, and two nurse informaticists who helped 

with the development of the electronic health record form and data audits.  The evidence-based 

intervention was the use of an electronic health record form, (Appendix A) to implement a 

bundle of strategies based on the 4 PillarsTM Toolkit to increase influenza vaccine administration 

in an inpatient pediatric population. The electronic health record form prompted the nurse to 

provide education to parents who initially refused the flu vaccine for their child and subsequently 

rescreen by asking if they would reconsider receiving the flu vaccine prior to discharge.  

Structure outcomes included availability of vaccines on the unit, change in the electronic 

health record documentation using a newly created electronic form, and RN education and 

training.  Strategies and tactics used for ensuring availability of vaccines on the unit included 

enlisting the unit champion to verify adequate stock during each of her shifts (three times per 

week). The change in the electronic health record documentation was accomplished by 

collaborating with nursing informaticists at the organization to design the new electronic form 

and determine the most effective way to utilize it to meet this structure outcome. Nursing 

education and training was accomplished by holding brief in-services to train staff nurses using a 

Powerpoint ® slides (Appendix B). The EHR form rolled out earlier than anticipated due to the 

hospital’s flu vaccine screening period so nurses who were not able to be trained during an in 

service before that roll out date were sent the presentation to review and then in person follow up 

was done within the following week.  
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Process outcomes included documentation of patient education and re-screening for 

vaccine consent. Nurses were incentivized to complete documentation of patient education and 

rescreening by initial kick off gifts at the beginning of implementation (pens and candy) and with 

monthly raffles during implementation. The electronic health record form also automatically 

integrated to the nurse’s daily task list requiring nurse acknowledgement. Reminders and updates 

were initially sent to nurses and leadership in weekly emails, however it was discovered that 

bedside nurses do not check their work email consistently, so this tactic was modified so that 

reminders were placed in weekly newsletters and posted on the unit. (Appendix C and D).  

Outcome measures included the number of patients who had not already received the flu 

vaccine that season and who were medically eligible but did not receive it prior to discharge and 

the number of patients who initially had a documented parent refusal and received the flu 

vaccine education and rescreening prior to discharge.  Since this outcome measure is dependent 

on the completion of the process measure of education and rescreening, tactics and strategies 

focused on process measures. There were many variables in place during this 2020-2021 flu 

season that were not in place during the previous season when baseline data was captured, most 

significantly the COVID-19 pandemic. It remains unclear if overall perceptions of the flu 

vaccine and vaccination rates will be affected by this international public health crisis.  

Data reports were generated weekly by nursing informatics. These reports included all 

data on the Chart Audit tool. (Table 3). Run charts were constructed to track trends in the 

number of patients who received education and follow up after an initial parental refusal, the 

number of parents who consented to vaccination after receiving the education and follow up, and 

the percentage of eligible patients who received the flu vaccine prior to discharge. Identifying 

data gathered for nursing informatics reports were removed prior to saving in a password 



INCREASING INFLUENZA VACCINATION  9 
 

protected, cloud-based storage program. The institutional review board at this hospital accepted 

the non-human subjects research designation from the University of Maryland Baltimore and 

there were no further ethical considerations to be addressed. 

Results 

The goal of training 100% of the staff nurses regarding use of the intervention in the EHR was 

met with overall acceptance. Nurses informally reported that the use of the Flu Vaccine 

Education and Follow Up form was not a large increase in their daily workload and that the 

handouts provided served as talking points with parents. The designated unit champion was also 

successful at maintaining adequate unit stock (there were no reported cases where a child was 

not vaccinated due to a vaccine not being available) and was able to reinforce the use of the EHR 

form. 

 There were 35 patients who were medically eligible to receive the vaccine and 18 

documented refusals on the initial admission screening. Among the patients who had a 

documented parent refusal who were otherwise eligible to receive the vaccine, 61% had the EHR 

form complete including education and an additional opportunity to consent to vaccination. 

While this was lower than the goal of 100%, some of these patients with refusals were admitted 

for a short period of time (less than 48 hours) which did not give staff nurses as much time to 

complete the form since it did not populate to the tasklist until 0700 after admission.  

Of the caregivers who received the intervention, 27% reconsidered and agreed to 

vaccinate their child which was the overall aim of this project and intervention. This was also 

below the goal of 100%, however these children would otherwise not have been vaccinated so 

this intervention was successful even on this small scale. The overall flu vaccination rate prior to 

discharge for this unit increased from the 2019-2020 baseline of 39% to 60%. This is a large 
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increase, however there were many variables that may have played a role in this increase in 

addition to the implementation of this EHR form that are outlined in the discussion section.  

Discussion 

The outcome regarding the number of patients who received the education and 

rescreening after an initial refusal, while only 61%, was an improvement on previous practice 

where no education or rescreening was done. The evidence reviewed for this quality 

improvement project showed that the use of face to face, multicomponent, educational 

interventions were the most successful at increasing vaccination rates. Additionally, use of 

strategies from the 4 Pillars Toolkit TM have been shown to increase vaccination rates. These 

strategies combine the use of technology (autopopulation of a reminder and place for 

documentation) and resources already available to the unit (education materials and floor stock 

of influenza vaccines) to provide a framework for nursing staff for education and additional 

vaccination opportunities. The intervention in this project used the 4 Pillars Toolkit TM to make a 

multicomponent educational intervention that resulted in an increase in vaccination rates which 

was consistent with the evidence.  This intervention was easily embedded into the daily 

workload of bedside nurses and empowered them to initiate patient education. 

Only 27% of patients who received the education and rescreening intervention changed 

their minds and decided to vaccinate, however in this vulnerable population this should be 

considered a success. These were patients who may otherwise not have been vaccinated, leaving 

them at risk of contracting influenza and possibly deadly complications. This outcome also 

showed that the use of an education and rescreening prompt in the EHR can lead to vaccination 

after initial refusal by caregivers.  
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While the overall vaccination rate prior to discharge increased to 60%, there are 

limitations that make it unclear as to how significant of an impact this intervention made on that 

rate change. The overall rate of refusal in the 2020-2021 season was lower (51% compared to 

60% in 2019-2020) which in turn would have increased the overall total vaccination rate. This 

increase may also be due to several factors related to the COVID-19 pandemic including changes 

in the types of admitting diagnoses of the patients, an overall decrease in census, and decreased 

rates of influenza in the community compared to prior years. It is difficult to determine the exact 

impact that these variables had on the overall vaccination rate. The EHR form had a place for the 

nurse to enter the parents' reason for refusal, however this field was optional and did not have 

many results during the implementation period. Future cycles should encourage nurses to fill out 

this field in order to have a better understanding of the impact of external variables on 

vaccination rates. In future uses of this EHR form, this could be addressed by having the form 

populate to the tasklist immediately after the refusal is documented which would allow for the 

education and rescreening to occur in a shorter time frame.  

Conclusion 

Influenza is responsible for many deaths every year in the vulnerable pediatric 

population. Every effort should be made in all types of healthcare settings to vaccinate children 

against influenza to prevent infection and possible devastating complications of this virus. The 

use of this EHR Flu Vaccine Education and Follow Up form to prompt bedside nurses to educate 

and rescreen patients for vaccination while inpatient is a way to increase vaccination rates prior 

to discharge from the inpatient setting. In this setting, the electronic nature of the Flu Vaccine 

Education and Follow Up form makes this project not only sustainable but easily transferrable to 

other units within the same organization and modifiable for other vaccines given while inpatient. 
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Since the form is already created and available in this organization’s EHR, any unit can use it as 

is or work with Nursing Informaticists to personalize it further. Using this EHR form to prompt 

nurses to provide education and additional opportunities for vaccination ensures that healthcare 

providers in the inpatient setting are utilizing best practices to increase the number of children 

who are vaccinated against influenza. Future quality improvement projects could be done with 

this same EHR form on different inpatient units, with different populations, or with different 

vaccines. This is especially relevant in the current COVID-19 pandemic now that a vaccine is 

available. There is a large amount of hesitation regarding this vaccine so education will be a 

large part of encouraging vaccination in the public.  
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Table 1  

Evidence Review Table  

  
Hofstetter, A., Robinson, J., Lepere, K., Cunningham, M., Etsekson, N., & Opel, D. (2017). Clinician-parent discussions about 

influenza vaccination of children and their association with vaccine acceptance. Vaccine, 35(20), 2709-2715. 

https://doi.org/10.1016/j.vaccine.2017.03.077  

Level IV  

Purpose/  
Hypothesis  

Design  Sample  Intervention  Outcomes  Results  

“To examine 

how clinicians communicate 

with parents about influenza 

vaccination and the effect of 

these communication 

behaviors on parental 

vaccine decision-making"  
  
  
  

Cross sectional 

observational   
23 pediatricians and 

pediatric nurse 

practitioners 

from 16  pediatric sites.  
  
50 videotaped visits were 

observed  

Primary independent 

variable was 

communication format 

used by clinicians to 

initiate vaccine 

recommendation  
  
Secondary independent 

variable was clinician 

pursuit of original 

recommendation when 

parents voiced initial 

resistance   
  
Coding scheme of 10 

influenza vaccine 

communication 

behaviors   

Primary: Parental verbal 

acceptance (or not) of 

influenza vaccine for their 

child  
  
Secondary: parental 

acceptance immediately 

after provider influenza 

vaccine recommendation 

and parental acceptance 

after clinician pursuit after 

parent resistance   
  

Pearson’s chi-square and 

Fisher’s exact tests to 

assess relationships 

between clinician 

initiation format and 

clinician pursuit with 

parental acceptance of 

influenza vaccine for 

their child by visit’s end 

and parental visit 

experience.  
  
Immediate acceptance 

was higher when 

clinician used 

presumptive format (72% 

vs 17% p < 0.01)  
  
Higher proportion 

accepted influenza 

vaccine if clinician 

pursued vs did not pursue 

the original 

recommendation after 

initial parent resistance 

(80% vs 13% p <0.05)  
  
“Positive association 

between clinician pursuit 

of parents who voiced 

initial resistance and 
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parental acceptance of 

influenza vaccine is in 

line with evidence 

suggesting that 

information and 

assurances from a 

clinician are the main 

reason parents planning 

to decline a vaccine 

change their mind”  
  

Jarrett, C., Wilson, R., O'Leary, M., Eckersberger, E., & Larson, H. (2015). Strategies for addressing vaccine hesitancy-A systematic 

review. Vaccine, 33, 4180-4190. http://dx.doi.org/10.1016/j.vaccine.2015.04.040  
  

Level I  

Purpose/  
Hypothesis  

Design  Sample  Intervention  Outcomes  Results  

“To identify, describe, and 

assess the potential 

effectiveness of strategies to 

respond to issues of vaccine 

hesitancy that have been 

implemented and evaluated 

across diverse global 

contexts”  

Systematic review of peer 

reviewed literature  
Medline, 

Embase, PsychInfo, 

Cochrane, CINAHL Plus, 

Web of Science, LILACS, 

Africa-Wide Information, 

IBSS and IMEMR 

databases were searched.   
33023 peer reviewed 

articles were retrieved. 

After applying inclusion 

criteria, a total of 166 

studies were included 

which evaluated 

strategies  
  
15 PICO questions were 

developed under three 

categories of 

interventions: Dialogue 

based, Incentive 

based (non-financial), and 

reminder/recall based.  

Dialogue Based 

Interventions 

(Communication tool-

based training for 

healthcare workers, and 

information-based 

training for healthcare 

workers. involvement of 

religious leaders, social 

mobilization, 

social media and mass 

media)  
  
Non-financial Incentives  
  
Reminder-Recall 

Interventions  

Increase in vaccine uptake  
  
Increase in knowledge, 

awareness, or attitudes   

“Overall, results showed 

that multi-component and 

dialogue-based 

interventions were most 

effective”  
  
The most effective 

interventions used 

multiple strategies 

tailored to context and 

setting.   
  
Communication tool-

based training had a 

generally positive effect, 

but success is dependent 

on nature and degree of 

hesitancy.  
  
The greatest increases in 

knowledge and awareness 

were from education 

initiatives that 

“embedded new 

http://dx.doi.org/10.1016/j.vaccine.2015.04.040
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knowledge into routine 

processes”  
  
  

Kaufman, J., Ryan, R., Walsh, L., Horey, D., Leask, J., Robinson, P., & Hill, S. (2018). Face-to-face interventions for informing or 

educating parents about early childhood vaccination. Cochrane Database of Systematic Reviews, (5). DOI: 

10.1002/14651858.CD010038.pub3  

Level I  

Purpose/  
Hypothesis  

Design  Sample  Intervention  Outcomes  Results  

“To assess the effectiveness 

of face to face interventions 

for informing or educating 

parents about early 

childhood vaccination status 

and parental knowledge, 

attitudes, and intention to 

vaccinate”  

Systematic review  CENTRAL, MEDLINE, 

Embase with five other 

databases  
Included RCTs and 

cluster RCTs   
  
Seven RCTs, three cluster 

RCTs were included with 

a total of 4527 

participants  

All studies compared a 

face-to-face intervention 

with a control and were 

an even mix of short and 

longer sessions.   

Effect on children’s 

vaccination rates, 

parents’ knowledge and 

intention to vaccinate   
  
Two authors 

independently reviewed all 

search results and 

extracted data and 

assessed risk of bias.   
  
Certainty of evidence was 

downgraded for studies 

without randomization.   

Face to face information 

or education may 

improve or slightly 

improve children’s 

vaccination status, 

parents’ knowledge, and 

parents’ intention to 

vaccinate (low to 

moderate certainty 

depending on 

randomization of study 

participants)  

Rao, S., Ziniel, S., Khan, I., & Dempsey, A. (2020). Be inFLUential: Evaluation of a multifaceted intervention to increase influenza 

vaccination rates among pediatric inpatients. Vaccine, 38(6), 1370-1377. https://doi.org/10.1016/j.vaccine.2019.12.010  
  

Level III  

Purpose/  
Hypothesis  

Design  Sample  Intervention  Outcomes  Results  

“To evaluate the impact of a 

multifaceted intervention 

directed at nursing and 

medical providers to 

increase influenza 

vaccination ordering and 

vaccination rates among 

pediatric inpatients during 

an influenza vaccination 

season”  

Prospective pre-

post intervention 

study  

Pre intervention: 4,050 

pediatric inpatients. 

51.3% male, mean age 7.6 

primarily from the 

“medical” service 

(72.2%)  
  
Post-intervention: 4,523 

pediatric inpatients. 

51.6% male, mean age 7.5 

Control (pre-intervention): 

Documentation of 

vaccination status was 

required, and nurses could 

use standing order protocol 

to order flu vaccine but no 

education or reminders were 

provided.   
  

Measured using chart 

auditing  
  
Primary outcome: 

“percentage of patients who 

received an influenza vaccine 

order during hospitalization 

among inpatients >6 months 

with an unknown or 

unvaccinated influenza 

Multivariate logistic 

regression analysis to 

control for demographic 

and hospital factors  
  
Influenza vaccine ordering 

rates among eligible 

children increased from 

28.8% to 50.2% with 

https://doi.org/10.1016/j.vaccine.2019.12.010
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primarily from “medical” 

service (75.7%).   
  
No randomization of 

sample   

Intervention: The 

“be inFLUential” campaign 

targeting both providers and 

nursing staff. If a child was 

unvaccinated, a best practice 

alert was incorporated into 

EHR with a prompt for the 

nurse. Teaching modules for 

nursing staff included facts 

about influenza and 

vaccination and ongoing 

reminders were given at staff 

meetings, through emails, 

and flyers.  Providers also 

received best practice alerts 

in the EHR for patients who 

were documented as 

unvaccinated along with 

visual reminders at 

workstations to order 

vaccines and ask about 

vaccination status at daily 

rounds.    

vaccination status for that 

season”  
Secondary Outcome: 

“percentage of patients who 

were immunized against 

influenza during their 

hospitalization or previous 

receipt of influenza vaccine 

during this season”  

greatest increase in general 

medical inpatient teams.  
  
Influenza vaccination rate 

at discharge increased 

from 61.2% to 69.9%  
  
Intervention was 

associated with 1.39 times 

higher odds of a child 

being vaccinated against 

influenza at discharge.  
  
Time from admission to 

vaccine order decreased 

from 28.5 hour to 17.8 

hours.   

Scott, V., Opel, D., Reifler, J., Rikin, S., Pethe, K., Barrett, A., & Stockwell, M. (2019). Office-based educational handout for 

influenza vaccination: A randomized controlled trial. Pediatrics, 144(2). DOI: https://doi.org/10.1542/peds.2018-2580  
Level: II  

Purpose/Hypothesis  Design  Sample  Intervention  Outcomes  Results  
“To assess the impact of a 

parent educational 

intervention about influenza 

disease on child vaccine 

receipt”  

Randomized 

control trial  
  
  

1071 dyads approached, 

501 eligible, 402 enrolled, 

400 analyzed (134 in each 

arm)  
  
Parent-child dyads were 

randomly assigned into 

one of three arms   
  
Sample size of 200 

parent-child dyads in each 

of the 3 arms would 

provide 80% power to 

detect 10% difference 

Arm 1: Educational 

intervention based on 

national data  
Arm 2: Educational 

intervention based on local 

data  
Arm 3: Usual care only 

(control)  
  
Both arm 1 and 2 included a 

single page information 

handout that parents read   

Primary Outcome:  
Child influenza vaccine 

receipt on the clinic visit day 

and by the end of the 

influenza season  
  
  

Analysis of intention to 

treat using multivariable 

regression to assess 

association of educational 

interventions with child 

influenza vaccination 

adjusting for baseline 

differences  
  
Chi square, frequency 

statistics, and Fisher’s 

exact tests were used to 

describe demographics   
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using chi square analysis. 

Sample size of 300 per 

arm would detect a 

difference of 8%.   

Parents who received 

educational intervention 

had greater odds of having 

child vaccinated by the 

end of the season (74.9% 

vs 65.4%)  
  
Parents who received 

national data education 

had greater odds of having 

child vaccinated during 

that clinic day (59% vs 

52.6%)  
  

Zimmerman, R., Moehling, K., Lin, C., Zhang, S., Raviotta, J., Reis, E., Humiston, S., & Nowalk, M. (2017). Improving adolescent 

HPV vaccination in a randomized controlled cluster trial using the 4 Pillars practice transformation program. Vaccine, 35, 109-

117. http://dx.doi.org/10.1016/j.vaccine.2016.11.018  

Level: II  

Purpose/Hypothesis  Design  Sample  Intervention  Outcomes  Results  
“This study evaluated an 

intervention using the 4 

Pillars Practice 

Transformation Program to 

increase HPV, MCV and 

Tdap uptake among 

adolescents in primary care 

practice”  

Randomized cluster 

control trial  
To achieve 80% power, 

estimated sample size of 

18 clusters with 250 

patients per cluster was 

required.   
  
22 sites participated with 

a total number of patients 

of 10, 861  

Strategies from each of 

the 4 Pillars evidenced 

based domains:  
Pillar 1: Convenient 

vaccination services  
Pillar 2: Communication 

with parents about 

importance and 

availability of vaccines  
Pillar 3: Enhanced office 

systems to facilitate 

immunization  
Pillar 4: Motivation using 

champion   
  
Intervention sites were 

encouraged to implement 

strategies from each pillar 

and encouraged to use as 

many as appropriate and 

possible for their practice  

Primary Outcome: HPV 

series initiation and 

completion rates at 

baseline and during active 

study periods  
  
Champion from each site 

promoted implementation 

of the strategies and was 

responsible for motivating 

staff.   
  
Data collected using EMR 

extraction and surveys 

from Champions regarding 

which strategies their 

practices were 

implementing.  

Descriptive analysis for 

baseline demographic 

characteristics  
  
Chi square tests for 

differences in 

baseline and post 

intervention vaccination 

rates  
  
Generalized estimating 

equations to determine 

association between total 

number of strategies and 

HPV vaccination  
  
Strategies most 

frequently used as 

reported by Champions 

include vaccination fliers 

and posters, EMR or 

written reminders for 

http://dx.doi.org/10.1016/j.vaccine.2016.11.018
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staff, staff in services 

about efforts, walk in 

visits, patient reminds 

through telephone calls, 

and the use of an 

immunization 

champion.   
  
Intervention sites 

increased HPV initiation 

10.2 percentage points 

compared with 7.3 

percentage points in 

control sites.  
  
Implementation of >10 

strategies increased 

likelihood of HPV 

vaccine initiation 

(OR=2.06, 95% CI= 

1.43-2.96)  
Zimmerman, R., Nowalk, M., Lin, C., Hannibal, K., Moehling, K., Huang, H., Matambanadzo, A., Troy, J., 

Allred, N., Gallik, G., & Reis, E. (2014). Cluster randomized trial of a toolkit and early vaccine delivery to improve 

childhood influenza vaccination rates in primary care. Vaccine, 32, 3656-

3663. http://dx.doi.org/10.1016/j.vaccine.2014.04.057  

Level: II  

Purpose/  
Hypothesis  

Design  Sample  Intervention  Outcomes  Results  

“To increase childhood 

influenza vaccination rates 

using a toolkit and early 

vaccine delivery in a 

randomized control cluster 

trial”  

Randomized 

control trial  
20 sites with at least 200 

children ages 6 months 

through 18 years  
  
Sample size of 20 sites 

(10 intervention and 10 

control) were necessary 

for 80% power with alpha 

0.05.   
  
There were two family 

medicine sites and 8 

pediatric sites in each of 

Site were randomized into 

either the control or 

intervention group after 

differentiation of location.  
  
Site specific implementation 

of the 4 Pillars Toolkit 

components (Convenient 

vaccination services, 

notification of 

parents/patients about 

importance of influenza 

vaccination and availability 

Investigator used guide to 

gather feedback from staff to 

determine which strategies 

they used to assess fidelity of 

intervention.   
  
EMR data extractions were 

performed for study period.   
  
Feedback from staff 

regarding perceived 

effectiveness of 

interventions.  

Descriptive analysis for 

demographic data.  
Chi-square test to 

determine if children’s 

characteristics differed 

between control and 

intervention groups.   
  
Correlation coefficients 

used to determine strategy 

effectiveness.  
  

http://dx.doi.org/10.1016/j.vaccine.2014.04.057
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the control and 

intervention group (total 

of 20 sites, adequately 

powered).   

of the vaccine, enhanced 

systems to facilitate 

influenza immunization, and 

motivation through an 

immunization champion).  
  
Intervention sites were also 

given early delivery of VFC 

vaccines and encouraged to 

extend vaccination season.   

  
Rate of influenza 

vaccination  

Two level generalized 

linear modeling to 

determine which factors 

were related to vaccination 

rates.   
  
Rate of influenza 

vaccination in Intervention 

group was 53.8% 

compared to 50.1% in the 

control group.   
  
Vaccination rates 

increased by an average of 

12.1 percentage points in 

the intervention group and 

4.6 percentage points in 

the control group when 

omitting sites that had pre-

intervention rates of 

>58%.    
  
Regression analysis was 

conducted using 

effectiveness scores that 

showed that the 

interventions that most 

likely influenced 

vaccination rates were in 

service meetings prior to 

implementation, early 

delivery of vaccines, 

commercial vaccines for 

VFC children, feedback on 

immunization rates to the 

staff, and comparison of 

rates between sites.   
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Table 2  

Evidence Synthesis  

  
Evidence Based Practice Question (PICO): In pediatric patients, does a bundle of strategies based on components of the 4 Pillars Toolkit increase the number 

of patients who receive the influenza vaccine prior to discharge?  
Level of 

Evidence  
# of 

Studies  
Summary of Findings  Overall Quality  

  
I  

2  

Jarrett et al., (2015) identified evidence-based strategies to 

address vaccine hesitancy in a systematic review. Results 

showed that multicomponent, dialogue-based interventions 

were most effective and that multiple strategies must be 

tailored to the context of the site. The success of 

communication-based strategies was dependent on the 

degree of hesitancy at baseline and initiatives that embedded 

new knowledge into routine processes had highest increases 

in knowledge and awareness.   
  
Kaufman et al., (2018) is a Cochrane review evaluating the 

effect of a face-to-face information and/or education 

intervention on childrens’ vaccination status. The authors 

concluded that face-to-face interventions may improve or 

slightly improve childrens’ vaccination status, parent 

knowledge, and parent intention to vaccinate.   

A: Systematic review with large sample size of randomized control trials. 

The authors examined the studies with 15 PICO questions divided into 

three categories.   
  
  
  
  
  
  
  
B: Large sample of randomized control trials in the systematic review that 

each compared consistent types of interventions and controls. Authors 

rated certainty of evidenced low to moderate depending on degree of 

randomization in each study. Two authors independently reviewed search 

results and extracted data.   

II  3  

Zimmerman et al., (2014) is a randomized control cohort 

trial that evaluated the impact of the 4 Pillars Toolkit 

strategies on influenza vaccination rates. Strategies used 

were tailored to each site that participated and consistent 

with each component of the 4 Pillars.  
Pillar 1: Convenience and easy access (ie utilizing multiple 

opportunities to vaccinate, maintaining supply of vaccines)  
Pillar 2: Patient communication (ie information regarding 

serious nature of vaccine preventable diseases, posters, 

fliers, and handouts, and training staff to discuss with 

parents)  
Pillar 3: Enhanced vaccination systems (ie standing order 

protocols, utilizing EHR for records and prompts)  
Pillar 4: Motivation (ie track progress, provide feedback to 

staff, rewards/incentives for staff, use of champion).  

A: Randomization done by cohort with adequately powered sample size. 

Randomized control trial design. Wide variety of strategies given as 4 

Pillars Toolkit recommendation presented in table that outlined each pillar 

and examples of strategies that fall underneath each one.   
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Results showed that vaccination rates increased with use of 

4 Pillars strategies and authors outlined which strategies 

were most effective.   
  
Scott et al., (2019) is a randomized control trial that 

examined the effects of the use of an educational 

intervention about the influenza vaccine on vaccination rates 

as compared to the control where no education was 

given.  Results showed that the use of the educational 

intervention increased the odds of a child receiving the 

influenza vaccination when national data (about influenza) 

was given to parents.   
  
Zimmerman et al., (2017) is a randomized control trial that 

evaluated the implementation of components and strategies 

of the 4 Pillars Toolkit on the uptake of the HPV vaccine in 

pediatric patients. Results reported included which strategies 

were most commonly used as reported by site specific 

Champions. Intervention sites that used the 4 Pillars 

strategies showed increased rates of HPV vaccine initiation 

and sites that used at least ten strategies had the highest 

likelihood of vaccination.   

  
  
C: Randomly assigned parent-child dyads in relatively small sample size 

that was not adequately powered however results were statistically 

significant. Baseline vaccine hesitancy and intent to vaccinate was 

assessed and considered to decrease confounding effects on vaccination 

rates. Providers were blinded to parent’s study participation.   
  
  
  
  
  
  
A: Adequately powered sample size, cohort randomization. Sample size 

included a wide variety of demographic characteristic and practice settings 

which contribute to its overall generalizability.   

III  1  

Rao et al., (2020) evaluated the impact of the 

“Be inFLUential” campaign, a multicomponent intervention 

aimed at providers and nurses on vaccination rates against 

influenza. The authors primarily examined ordering rates 

and influenza vaccination rates at discharge. The patients in 

the intervention groups had higher odds of being vaccinated 

prior to discharge. The authors highlight the importance of a 

multidisciplinary, multicomponent approach.   

A: Large sample size without randomization due to pre-post intervention 

design. Clear differentiation of pre and post intervention periods.   

IV  1  

Hofstetter et al., (2017) is an observational study where 

authors observed clinician-patient communications to 

determine if the communication style of the clinician had an 

impact on parent influenza vaccine decision-making. The 

authors concluded that a presumptive approach was the 

most effective and that parents would have a higher 

acceptance if clinicians pursued their original 

recommendations after initial parent hesitancy or resistance 

to the vaccination.   

B: Observational design with a small sample size, however results and 

recommendations were consistent.   
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Table 3 

Chart Auditing Tool  

  
   Age  M/F  Admit  

Date   
Discharge 

Date  
Diagnosis  Admit 

Screening 

Result  

Education 

Topic (if 

applicable)  

Education 

Method (if 

applicable)  

RN 

providing 

education  

2nd screening 

result  
RN 

performing 

screening  

Vaccine 

Administration 

Date (if 

applicable)  

1                          

2                          

3                          

4                          

5                          
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Appendix A 

Flu Vaccine Education and Follow Up form in the Electronic Health Record 
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Appendix B 

Training Powerpoints-Pediatric Flu Education and Rescreening form 
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Appendix C 

Weekly Newsletter Updates and Reminders 
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Appendix D 

Nursing Informatics Job Aid Posted in Breakroom 

 

 

 

 

 

 

 

 

 


