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Abstract 

Influenza is a highly contagious, respiratory infection that affects between 19-26 million people 

in the United States annually and is associated with morbidity and mortality. Influenza spreads 

easily with rapid transmission especially in crowded areas. The Centers for Disease Control 

recommends the best prevention against influenza is the influenza vaccination. The Advisory 

Committee on Immunization Practices recommends annual influenza vaccination for all 

individuals greater than six months who do not have contraindications. Strong evidence supports 

the safety and efficacy of the influenza vaccine, yet the uptake of the vaccine is low across many 

populations, especially college students. Healthy People 2020 influenza vaccination initiative 

goal is 70% vaccination rate. The American College Health Association influenza vaccination 

goal is 44%. In order to address the low influenza vaccination rate among intercollegiate athletes 

a multi-component evidence based practice improvement project was implemented at a private 

university in rural Ohio. As a result of the implementation of the flu vaccine initiative 

vaccination rate among intercollegiate athletes increased from 13.4% in 2018 -2019 to 25.6% in 

2019-2020.  
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Introduction and Overview of the Problem 

Influenza is a highly contagious, viral respiratory illness associated with morbidity and 

mortality. The Centers for Disease Control (CDC) estimate that up to 42 million individuals 

contracted influenza between October 1, 2018 and May 4, 2019 (CDC, 2019). Consequently, it is 

estimated that during the 2018-2019 influenza season, there were more than 20 million medical 

visits, as many as 647,000 hospitalizations, and 61,200 deaths (CDC, 2019). In addition, the 

estimated average annual total economic burden of influenza to the healthcare system and 

society in the 2017-2018 season was $11.2 billion (Putri, Muscatello, Stockwell & Newall, 

2018). 

Influenza spreads easily with rapid transmission especially in crowded areas (World 

Health Organization, 2019). The CDC suggests that influenza is spread primarily through 

droplets when people cough, sneeze or talk (CDC, 2019). In addition, influenza may be spread 

by touching a surface or object with the flu virus and then touching one’s own eye, nose, mouth 

(CDC, 2018). University campuses present unique conditions that enhance the rapid spread of 

influenza virus with students living in close proximity in residence halls with shared common 

spaces like restrooms, cafeterias, dining halls, computer facilities, and social areas (Franks & 

Jandu, 2017, Ramsey & Marczinski, 2011). Dorms are often crowded with poor ventilation, 

fostering the sharing of common air (Franks & Jandu, 2017). In addition, crowded academic 

buildings feature many commonly shared objects such as door handles, elevator buttons, light 

switches, railings, and keyboards (Franks & Jandu, 2017). Furthermore, intercollegiate athletes 

have varied risk for the transmission of infectious organisms due to the environments in which 

athletes practice, compete, and travel (Turbeville, Cowan, & Greenfield, 2006).  Exercise 

immunologists have found that intense episodes of exercise weaken the immune system 

temporarily increase the risk of upper respiratory infections (Nieman, 2000). 
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The CDC recommends the best prevention against influenza is the influenza vaccination 

(CDC, 2018). The CDC recommends annual influenza vaccination for all individuals greater 

than six months who do not have contraindications (Grohskopf et al, 2018). The Advisory 

Committee on Immunization Practices (ACIP) recommended “students or other persons in 

institutional settings (e.g., those who reside in dormitories) should be encouraged to receive 

[influenza] vaccine to minimize morbidity and the disruption of routine activities during 

epidemics” (Fiore et al., 2007). The American College Health Association’s (ACHA) 

recommends annual influenza vaccination for all members of the university community ages six 

months an older (ACHA, 2018). Despite strong recommendations by the ACIP, influenza 

vaccination rates remain low among college students with rates reported between eight (Nichol 

et al., 2010; Rogers, Bahr & Benjamin, 2018) and 30 percent (Rogers et al., 2018). Additional 

studies support low influenza vaccination rates in the college population. Merrill et al. (2010) 

found influenza rate in the college population to be 12%, Benjamin and Bahr (2016) reported a 

20% flu immunization rate, and Franks & Jandu (2017) found a 23% rate.  

Significance of clinical problem or issue 

On average, college students who become ill with influenza have symptoms for an 

average of eight days compared to five days for a common cold (Nichol, 2005). In addition, 

college students with influenza like illness have increased rates of school absence and impaired 

academic performance compared to those with the common cold (Nichol, 2005). Intercollegiate 

athletes sometimes rely on scholarships tied to athletic participation. These scholarships are 

affected if academic performance is not up to the standard, which can be impacted by absences 

from class due to illness.  

Healthy People 2020 and the Office of Disease Prevention and Health Promotion 

(ODPHP) initiative, set a goal for flu vaccination among adults ages 18-64 at 80% (2018). The 
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ACHA Healthy Campus 2020 initiative set a target goal for students receiving the influenza 

vaccine at 44% which was an increase of ten percent from the initial benchmark (ACHA, 2012). 

There is strong support for the efficacy and safety of the influenza vaccine at reducing the 

morbidity and mortality associated with the influenza virus (CDC, 2018; ODPHP, 2018). 

Policies requiring influenza vaccination strongly increases influenza vaccination rate. The 

Community Preventive Services Task Force (CPSTF) recommends requiring influenza 

vaccination for educational institutions at all levels to decrease rates of vaccine-preventable 

illness (2016). While athletes are at increased risk for influenza infection, there is a normal 

response to the vaccine in building immunity that is not affected by intense periods of exercise 

(Nieman, 2000).  Nieman (2000) further recommends that athletes competing during the winter 

months should be vaccinated against influenza.   

Several authors have examined the reasons that university students often avoid the 

influenza vaccine. Franks and Jandu (2017) found the top reasons for not getting a flu vaccine 

“were not worried about getting flu” (43%), “forgot or too busy” (15%) and “not wanting to get 

the vaccine” (12%), “the vaccine is ineffective” (7%); “the vaccine makes you sick” (7%). 

Ramsey and Marczinski (2011) cited five reasons students gave for not getting the influenza 

vaccination: fear of side effects, doubting the effectiveness of the vaccine, fear of harm to the 

immune system, lack of concern about the severity of flu illness, and low self-perceived risk of 

acquiring the illness. Students are influenced by others in their decision whether to not to get the 

influenza immunization (Uddin et al, 2010). In addition, Uddin et al (2010) found that the 

education level of parents had a high correlation with vaccination uptake, with the children of 

highly educated parents being more likely to take the vaccine than those of lower education. 

Franks and Jandu (2017) found that 6% of student who chose not to vaccinate cited “parental 
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influence against vaccines.” Although there are specific issues related to college students, there 

are some additional barriers to vaccination among the sub-population of intercollegiate athletes. 

Due to increased demands on their time with competing priorities, athletes experience time 

constraints making it difficult to access preventative health services like influenza vaccination. 

Frequent travel takes them away from campus and consumes large amounts of time. Athletic 

teams have mandatory study halls, team meetings, weight lifting and conditioning done outside 

of practice, further consuming their available time. Sports involving vectors such as basketball 

increase transmission where players from both teams alternate touching the ball throughout 

practices and competition. In order to address the low vaccination rate among intercollegiate 

athletes with a unique environment conducive to influenza transmission, a multicomponent 

evidence-based practice improvement project (EBPIP) was implemented at a private university 

in rural Ohio. 

Internal Organization Data 

 The EBPIP project was conducted at a private university in Ohio with a total enrollment 

of 3,963 undergraduate and graduate students, with 2,726 living on campus in residence halls. 

University Medical Services (UMS), as it is known at the target university, is available to all 

students and provides episodic care management, allergy shots, treatment for illnesses or 

injuries, and travel consultations for overseas global outreach trips. UMS administered 629 

vaccinations during the 2018-2019 academic year and more than half (340) of the vaccines 

administered were given to health science majors (nursing and pharmacy) who are required to 

receive the vaccination. The overall influenza vaccination rate at UMS is less than 25 percent. 

There is no mechanism currently in place to account for students who receive the influenza 

vaccine off campus, therefore the total vaccination rate is unknown. Based on available data of 
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the target institution, the flu vaccination rate is below the ACHA target of 44 percent (ACHA 

2018) and the Healthy People 2020 target of 80 percent (ODPHP, 2018).  Among students not 

required to receive the vaccination, the vaccination rate is less than 11 percent. The influenza 

vaccination rate among intercollegiate athletes is lower than the general student population. In 

2018-2019 there were a total of 51 athletes vaccinated at UMS out of the total intercollegiate 

athlete population of 380. This represents an influenza vaccination rate among athletes of 13.4%. 

Of those intercollegiate athletes vaccinated, 44 were either nursing or pharmacy majors who 

were required to get the flu shot. The current overall vaccination rate among non-nursing and 

non-pharmacy intercollegiate athletes at this rural university is 1.8%. The opportunity for 

improvement in the vaccination rate among intercollegiate athletes at the target institution drove 

this EBPIP. 

Prior to the EBPIP implementation, the influenza vaccination effort at the target 

institution consisted of two flu vaccination events open to the all students at UMS. In the fall 

semester of 2018, the influenza vaccination events consisted of a three hour morning clinic in 

late October and a three hour afternoon clinic in early November. Any student unable to receive 

the vaccine at one of the vaccination events was encouraged to make an appointment for 

influenza vaccine. All communication for these events was done by email.  

The influenza vaccine is required for all nursing and pharmacy students. The faculty, 

staff, and students of the School of Nursing (SON) and School of Pharmacy (SOP) help UMS 

facilitate influenza vaccination clinics to facilitate the large number of health science students 

needing the vaccination. These flu vaccination clinics are exclusively available to nursing and 

pharmacy students. Nursing faculty supervise the nursing students, who perform all of the 

injections, and in the same way, the pharmacy faculty supervise the pharmacy students.  
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External evidence 

Influenza is caused by a virus that is subject to seasonal variations attributed to genetic 

changes in the outer surface antigens hemagglutinin and neuraminidase (Gamblin & Skehel, 

2010).  Seasonal variations are caused by minor point mutations of the genetic regions encoding 

for either the HA or NA antigens (Gamblin & Skehel, 2010). This concept is known as antigenic 

drift. Antigenic shifts are small changes in the influenza virus that do not usually affect the 

immune response individuals have against the newer virus because it is so similar to the previous 

virus, the body can still recognize and fight it (CDC, 2018). These shifts accumulate over time 

and eventually the individual’s ability to mount an appropriate immune response is dulled to the 

point where the individual’s immune system is no longer able to recognize it and the person 

becomes ill (CDC, 2018). The two main strains of influenza that affect humans are type A and 

type B. Type A influenza is the most capable of causing a pandemic event (CDC, 2018).   

Influenza viruses are detectable year round in the United States, but are most common in fall and 

winter season from October through March with peak activity from December through February 

(CDC, 2018). The illness can be particularly troubling for young children, the elderly, and 

individuals with co-morbidities like asthma, COPD and diabetes (CDC, 2018).   

There are FDA approved vaccines available annually that are developed based on 

surveillance data gathered by the CDC. Epidemiologists collaborate to predict the most prevalent 

forms of influenza that will be present during the coming flu season and develop the vaccine 

based on previous years (CDC, 2018). While the process is highly scientific and based on large 

amounts of data, effectiveness varies from year to year. Vaccine effectiveness (VE) studies are 

done regularly in various populations to assess and confirm the value of influenza vaccination 
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(CDC, 2018). According to the CDC (2018), vaccine effectiveness has ranged from 37 to 60 

percent over the past 10 years (CDC, 2018). Some experts think that vaccine effectiveness in a 

given year may have a negative effect on vaccination rate the following year (NFID, 2016). 

Franks and Jandu (2017) found that 7% of students chose not to vaccinate because of concerns 

about the prior year influenza vaccine being ineffective. As the influenza vaccine formulation is 

different every year, obtaining the vaccination each and every flu season decreases an 

individual’s chance of becoming ill with influenza (CDC, 2018). In addition, the influenza 

vaccination offers protection in the general population due to what is known as community or 

herd immunity (CDC, 2018). According to the United States Department of Health and Human 

Services, community immunity is when the spread of a disease is limited due to a high number of 

individuals in a population being immune to the disease (2017). Influenza vaccine is available in 

two forms: inactivated form, available as an injection and a live attenuated virus available as an 

intranasal spray. The inactivated vaccine is recommended for individuals who are six months of 

age and older.  The live attenuated virus is permitted for use in healthy individuals two years old 

to 49 years old, but is contraindicated in other age groups. The vaccine is available in a trivalent 

formulation which stimulates immunity to three different influenza strains (two influenza A and 

one influenza B strain). In addition, there is a quadrivalent vaccine that protects against four 

strains (two influenza A viruses and two influenza B viruses) which was used in this EBPIP. 

Purpose and goals of project 

The primary purpose of this EBPIP project was to increase influenza vaccination rate 

among intercollegiate athletes at the target institution. The vaccination rate prior to the EBPIP 

among intercollegiate athletes was 13.4%. The desired outcome was to increase influenza 

vaccination rate to 50% among the total population of intercollegiate student athletes at target 
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institution. The goal of 50% vaccination rate is slightly above the Healthy Campus 2020 goal for 

influenza vaccine uptake among college students of 44% (ACHA, 2018) and below the CDC 

goal of 80% for adults 18-64 years of age (2018). Additional support for the goal of 50% is 

drawn from the ACHA National College Assessment Data Report showing the influenza 

vaccination rate at 134 self-selected institutions was approximately 50% (ACHA, 2019). The 

secondary purpose was to explore athlete’s previous vaccination behaviors and explore the 

reasons they chose to be vaccinated to guide future influenza vaccination endeavors. 

Guiding Models and Frameworks 

This EBPIP integrated several models to guide the planning and implementation phases. 

The evidence-based practice process was utilized to formulate the clinical question and to guide 

the literature review. The Model for Improvement (MFI) (Langley et al., 2009) guides the 

intervention process. The Health Belief Model (Rosenstock et al., 1988) provides a framework 

for understanding past and current immunization behaviors and gave structure to the questions in 

the survey given at the vaccination events. 

PICOT Question 

The initial step of the evidence-based practice (EBP) process is to foster a spirit of 

inquiry within an evidence-based culture (Melnyk & Fineout-Overholt, 2015). The next step is to 

formulate a clinical question (Melnyk & Fineout-Overholt, 2015). The question is constructed in 

a format known as the PICOT format. Each letter of the acronym represents a portion of the 

clinical question as follows: P is for the population of interest, I is for the intervention or issue of 

interest, C is for comparison, O is for the desired outcome and T is for the time period.  The 

PICOT question for this evidence-based practice improvement project is: In intercollegiate 

athletes, how does implementation of a multicomponent intervention designed to increase 
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influenza vaccination rate compare to the current influenza vaccination effort in regard to 

vaccination rate of the intercollegiate athlete population within the 2019 - 2020 influenza 

season? 

The framework guiding the multicomponent EBPIP to improve vaccination rate among 

intercollegiate athletes is the Model for Improvement (MFI) (Langley et al., 2009). The MFI has 

been used to improve processes and outcomes within a variety of healthcare organizations. The 

MFI has two components which include three fundamental questions and the Plan, Do, Study, 

Act (PDSA) cycle (Langley et al., 2009). The model is characterized by three fundamental 

questions: What are we trying to accomplish?  How will we know that a change is improvement? 

What change can we make that will result in improvement?  To answer the first question, the 

team must develop an aim statement.  The aim statement helps to sharpen the focus and 

determine the goal of the improvement project.  The next step is to determine measures that will 

help to determine if improvement is actually occurring. The last step before starting the Plan, Do, 

Study, Act (PDSA) portion of the model, is to determine what intervention or interventions will 

lead to improvement. Once the three fundamental questions are answered, the PDSA cycle is 

begun. The design of the PDSA cycle is sequential and the intention is that there will be 

incremental improvement with each execution of the cycle and that, over time, through 

numerous small efforts, large improvements will occur (Provost & Murray, 2011). The first step 

is to make a “Plan” for how the project will be carried out.  Once the plan is in place, it is carried 

out in the “Do” portion of the cycle.  During this phase, the team is documenting problems and 

unexpected observations and beginning to analyze the data. The “Study” phase involves 

completion of data analysis and summarizing what has been learned.  The last phase of the 

PDSA cycle is to “Act.”  This means to decide what changes need to be made and what will the 
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next cycle look like. This model is frequently used in QI projects because it can be used in a 

variety of settings, it facilitates teamwork and provides a framework for the application of 

statistical tools (Provost & Murray, 2011). The MFI model facilitates the opportunity for 

ongoing iterations once the initial intervention has concluded. The MFI model will guide future 

cyclical and incremental improvements to the influenza vaccination offering on campus. 

The framework used to guide the survey portion of this project is the Health Belief Model 

(HBM) originally developed by Rosenstock et al. (1988). The HBM has been used to determine 

the probability of an individual to adopt health behaviors (Rosenstock et al., 1988). The model 

has been adapted and expanded over the years to include six main constructs: Perceived 

susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action and self-

efficacy. Studies have shown a considerable amount of misconceptions about the severity of the 

influenza disease (Ramsey & Marczinski, 2011, Yang, 2012). Blue and Valley (2002) utilized 

the concepts of the HBM to guide their survey to predict influenza vaccination uptake by adult 

workers. The HBM guides the assessment of the perceived susceptibility and severity of the 

disease among the target population (intercollegiate student athletes) for the survey portion of the 

EBPIP. The survey will guide future interventions by exploring what influenced the athlete’s 

decision to vaccinate.  

Review of the Literature 

Search strategies 

A search of the literature was conducted using the following databases Cumulative Index 

to Nursing and Allied Heath Literature (CINAHL), PubMED, and Cochrane Library. The 

keywords utilized for the literature search were: flu vaccine, college students and improvement 

vaccination rate. The Boolean operator AND was used to combine flu vaccine, college students 
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and improvement vaccination rate.  The search criteria included full text articles, in English, 

published in peer review journals since 2009. Each article’s title was reviewed and if the title 

seemed relevant to the PICOT question the abstract was reviewed. Additional articles were found 

by manual search of the reference lists of the relevant articles (n=10) and by using the “find 

similar articles” feature in PubMed. Further search results were generated utilizing the “cited in” 

function of PubMed. Key articles were entered and all “cited in” references were reviewed 

looking for pertinent articles. 

Exclusions 

The exclusion criteria of articles included those articles not specific to the PICOT 

question. Articles were excluded based on setting such as primary and secondary schools, acute 

care and long term care settings. In addition, articles not in the English language were excluded. 

Furthermore, articles were excluded that did not pertain to improving vaccination rates in 

ambulatory settings or articles focused on age groups not similar to the project population.  

Inclusions 

The PICOT question guided the inclusion criteria. Articles published after 2009, 

published in the English language articles from various countries were included. Articles 

pertaining to improvement of vaccination rates were included, even if they were not specific to 

influenza. In addition, articles were included that were most similar to the setting of the EBPIP 

project such as community based and ambulatory settings. Inclusion criteria was young adult to 

middle age population. The synthesis table is in Appendix A and strength of recommendation 

table is in Appendix B. 

Appraisal 

Each article was evaluated based on the rating system for the hierarchy of evidence. 
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Types of articles include Level I systematic reviews (1) and meta-analysis (2); Level II 

randomized controlled trials (1); Level VI quality improvement (5); Level VII report of expert 

committees (1). The level of hierarchy of evidence rating system is provided in Appendix C. 

Synthesis 

The influenza vaccine has been established as a safe and effective way to reduce the 

morbidity and mortality associated with the influenza virus (CDC, 2018; ODPHP, 2018). 

Research in athletes shows that the antibody response to vaccination is unaffected by exercise 

(Nieman, 2000). Several authors recommend that athletes should be routinely vaccinated against 

influenza (Lautermilch & Doyle-Baker, 2014, Nieman, 2000, Ross, Swain & Thomas 2001, 

Trabacchi et al, 2017). Several themes emerged from the synthesis of the available evidence on 

the improvement of influenza vaccine rate. Evidence validated the use of multicomponent 

initiatives as the most effective at improving influenza vaccination rate (Lam, Chambers, 

MacDougall, & McCarthy, 2010; Lau et al, 2012; Monn, 2016: Montejo, Richesson, Padilla, 

Zychowicz & Hambley 2017: NFID, 2016; Nowalk et al., 2010). Strategies used to improve 

influenza vaccination rate include: provider recommendation (Monn, 2016), reminders and recall 

(Jacobson, 2018; Lau et al., 2012), education of families and providers, promotional materials 

(posters, text messages, emails) use of social media (Nowalk et al., 2010; Montejo et al., 2017; 

Sharbaugh, 2017), increasing access and convenience (Peterson, Rajeshkaran & Thomsen, 

2018), dedicated vaccination clinics, choice of vaccine delivery - intranasal or intramuscular 

(Nowalk et al., 2010; Peterson et al., 2018), enhanced use of electronic health record (Sobota et 

al., 2015) incentives (Lau et al., 2012; Montejo et al., 2017), no cost vaccine (Peterson et al., 

2018), creation of patient registry, use of a patient navigator (Sobota et al., 2015) and, a policy 

requiring vaccination (Community Preventative Services Task Force, 2016). A Cochrane 
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Systematic Review including 59,328 adults demonstrated the effectiveness of increasing 

vaccination rates by using reminder interventions such as phone calls, post cards, and text 

messages (Jacobson, 2018). Minimal changes in vaccination rates were identified with 

campaigns involving only education or advertising efforts (Lam et al., 2010).  

A quality improvement (QI) project involving intercollegiate athletes in Iowa identified 

some time-based barriers to vaccination that were mitigated by bringing the vaccine to the 

football facility. The Iowa QI project demonstrated an improved vaccination rate in the first year 

of the initiative from 11.9% to 40% by offering the vaccine on site in the athletic facility and an 

improvement in the second year of 40% to 83% by offering it at the facility and offering a choice 

of vaccine administration route, injection or intranasal (Peterson et al., 2018). 

There is evidence of the reasons for the avoidance of influenza vaccination in the college 

population. Three key reasons included: misconception that one could contract influenza from 

the influenza vaccine, fear of serious side effects and the belief that they were not at risk for 

contracting the illness (Benjamin & Bahr, 2016, Merrill et al., 2010, Rogers et al., 2018). 

Recommended Practice Change 

 There is strong consensus among experts regarding the influenza vaccine preventing 

morbidity and mortality and evidence demonstrating the effectiveness of a multicomponent 

intervention to increase influenza vaccination rates. Consequently, the EBPIP at the target 

institution implemented a multicomponent intervention to increase influenza vaccination rate 

among intercollegiate athletes. The components were based on evidence in the literature and 

were comprised of education, use of promotional materials, reminders, increasing access and 

convenience (dedicated flu shot clinic exclusively for intercollegiate athletes, at times conducive 

to their practice schedule), and provider recommendation. In addition, a survey based on known 
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barriers to choosing flu vaccination and incorporating the concepts of the HBM was introduced 

at the time of vaccine for intercollegiate athletes.  

Methods 

Project Setting / Population 

The EBPIP project was conducted at a private university of arts, science, and professional 

programs in rural southwest Ohio. Total enrollment is 3,963 undergraduate and graduate 

students, with 2,726 living on campus in residence halls. There is a four-year residential 

undergraduate program and graduate program comprised mostly of online students or 

commuters. The target population was intercollegiate student athletes, numbering 359, who 

compete in NCAA Division II University athletics. This population represents 13 percent of the 

students who live on campus. Students come from 48 states and there are 62 international 

students. There is no public transportation available and many students do not have a car. 

University Medical Services (UMS) is centrally located on campus near the student center and 

inside the same building as the fitness center and the athletic facility. UMS had over 7,000 visits 

in the 2018-2019 school year. There are two nurse practitioners and the medical director is a 

physician who is employed part time (four hours per week) and maintains a family practice off-

site. The director is a full time registered nurse (RN). There are three full time RN’s and one part 

time RN employed at UMS. 

To obtain the most consistent data, the numbers of intercollegiate athletes and the number 

of influenza vaccinations given to them at UMS were calculated the same way prior to the 

EBPIP and afterwards. First, a comprehensive list of intercollegiate athletes was obtained from 

the NCAA compliance coordinator for the 2018-2019 academic year and is an Excel spreadsheet 

with the following categories: student ID number, name, sport, academic year and major.  At the 
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same time, a report was run in the UMS electronic health record of all the influenza vaccines 

given in the 2018-2019 academic year and the two lists were cross referenced to determine the 

actual number of athletes who received a flu shot at UMS. This method accounts for all flu shots 

administered in athletes, the ones given to athletes who are nursing and pharmacy majors (who 

received shots at their respective dedicated clinics) and any athlete who scheduled the flu shot at 

UMS on their own. 

Implementation using the Model for Improvement 

The EBPIP implementation process was guided by the MFI (Langley et al., 2009). The 

goal of this EBPIP was to improve influenza vaccination rate among intercollegiate athletes at 

the target institution. The EBPIP team will know that change is an improvement if influenza 

vaccination rates increase. Lastly, the team needed to decide what change could be made that 

will result in improvement. The team decided the implementation of a multicomponent 

intervention including education, use of promotional materials, reminders, increasing access and 

convenience of influenza vaccine, and provider recommendation may result in improvement. 

The next step was to commence the Plan, Do, Study, Act (PDSA) portion of the model. 

PDSA 

Plan 

The planning phase of the Plan, Do, Study, Act (PDSA) quality improvement process 

began in the spring semester of 2019. The project leader identified and assembled a team. In 

addition, the project leader met with all stakeholders to inform them about the problem, the 

proposed improvement project and to begin to establish support and buy in.  

Human Subject Protection. 

 Since this project is an EBPIP, it was anticipated that Institutional Review Board (IRB) 
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approval may not be required. However, during the planning phase, an IRB application was 

submitted to the university serving as the project site and the institution housing the author’s 

doctoral program. Approval was granted by the IRB at the target institution. The biomedical IRB 

at the institution housing the author’s doctoral program determined the EBPIP was not a human 

subjects study and waived the need for approval. 

Barriers to implementation. 

Potential barriers to the implementation of an influenza vaccination initiative were 

identified during the planning phase. Ramsey and Marczinski (2011) identified five barriers to 

receiving the influenza vaccine among college students: fear of side effects, doubting the 

effectiveness of the vaccine, fear of harm to the immune system, lack of concern about the 

severity of flu illness and low self-perceived risk of acquiring the illness. Knowing that these 

misconceptions among the coaches athlete could limit team participation, this EBPIP project 

addressed these issues in the educational component (see Appendix D). According to Franks and 

Jandu (2017) individuals often forget about getting a flu vaccine (Franks & Jandu, 2017). 

Furthermore, a Cochrane systematic review of 75 studies (n=59,328) Jacobson et al. (2018) 

reported that reminders increase vaccination rate by an average of 8%. Consequently, providing 

reminders was an important aspect of this EBPIP to overcome this barrier (see Appendix E and F 

for reminder examples). Increasing the access and convenience of obtaining the influenza 

vaccination was thought to mitigate this barrier. It was anticipated that buy in from coaches and 

athletes would be influenced by their own personal experiences and education about the 

influenza vaccination. 

Some individuals have a fear of injections which serves as a barrier to uptake of the 

influenza vaccination. One option to address this barrier identified in the literature is offering a 
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choice of delivery of vaccination (Nowalk et al., 2010; Peterson et al., 2018). The key 

stakeholders performed a risk benefit analysis of offering the live attenuated vaccine (intranasal 

delivery). UMS is used as a site for infusion of medications like infliximab and others which are 

immunosuppressants. The stakeholders determined the risk was not worth the potential benefit 

analysis for use of the intranasal option in this EBPIP.  

Navigating the process within the current system to implement change was a challenging 

process. Each stakeholder possessed individual needs, preferences, expectations, and 

responsibilities. In addition. each person had a different perspective which provided the project 

leader with insight and guidance in preparing a strategy that balanced each entity’s needs and 

preferences. Identifying dates and times for dedicated influenza vaccination clinics was an effort 

that involved multiple communications, compromise, and concessions over a few weeks among 

the various stakeholders. While trying to keep in mind the dates and times that worked for 

athletics, the project leader needed to consider the availability of rooms in UMS to conduct the 

vaccination events, the availability of staff to assist, and the ongoing appointments, service and 

events inside UMS. 

Facilitators to Implementation. 

There are several conditions at the target institution that facilitated the implementation of 

the EBPIP project. The head athletic trainer and student health staff were supportive of influenza 

vaccination and were early adopters of the project from the initial stage. Many of the coaches 

expressed their support for the vaccination events. Sign up for the dedicated flu shot clinics 

exclusively for intercollegiate athletes was online to facilitate convenience. The existing model 

in place for influenza vaccination events coordinated by the SON and hosted by UMS was a 

process that was readily translated to the new population (intercollegiate athletes). There was no 
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out of pocket, point of care vaccination cost for the intercollegiate athletes. The $22 cost of the 

vaccine was billed to the intercollegiate athlete’s health insurance. UMS had an established 

system of ordering, storing, and billing for vaccine which made this process smooth. The UMS 

director readily agreed to ordering and storing the additional vaccine needed to accommodate the 

expected increase. All supplies were ordered and stored by UMS. 

As support for the project grew, the project leader developed a checklist, timeline and 

logistics for completion of the project. Regular communication with all key stakeholders was 

maintained throughout the planning phase. At the end of the spring semester 2019, the project 

team was well established and ready for the next phase of the PDSA cycle. 

Do  

The Do phase took place in the summer of 2019, starting with development of the 

educational materials, ordering of supplies, development of documentation procedures, and 

preparation of the project team for the implementation of the intervention. The multicomponent 

intervention took place in the fall semester 2019. Components included education, use of 

promotional materials, reminders, increasing access and convenience (dedicated flu shot clinic 

exclusively for intercollegiate athletes at times conducive to their practice schedule), and 

provider recommendation. In addition, the educational material was printed and placed in each 

coach’s physical mailbox in the athletic facility. Posters were developed based on key messages 

from the CDC website (CDC, 2018) and incorporated into stylish 11 inch by 17 inch color 

posters with brief, intentional phrasing appealing to the intercollegiate athlete in large letters 

followed by the CDC messaging in smaller typeset. Reprints of the posters are in Appendix G. 

These posters were printed in color and placed at strategic locations. Smaller color posters 

advertising the dates of the dedication vaccination clinics exclusively for intercollegiate athletes 



 

19 
 

were printed and placed in the coaches’ mailboxes. Access and convenience of the flu 

vaccinations was accomplished by offering three dedicated flu shot clinics exclusively for 

intercollegiate athletes at times conducive to their practice schedule. Reminders were sent via 

email by the project lead and also the athletic trainer (Appendices E and F) The flu shot clinics 

were held at UMS and the vaccines were administered and documented by SON students who 

were supervised by SON faculty. At the time of the clinics, athletes were checked in by SON 

staff and given a copy of the Informed Consent Form for Influenza Vaccination (Appendix H) 

which also contains an 11 item questionnaire to identify any possible contraindications to 

influenza vaccination. They were also given a copy of the CDC Vaccine Information Statement 

(VIS) for Inactivated Influenza Vaccine (Appendix I) and a copy of the one page, five item 

anonymous voluntary survey (Appendix J). They were escorted back to a private exam room by 

SON staff and a SON student, supervised by a SON faculty member would review the 11 item 

questionnaire. Once cleared for the vaccination, the athletes were vaccinated intramuscularly 

using sterile technique with the Fluarix quadrivalent inactivated influenza vaccine. A band aid 

was placed on the injection site and they were given a “I got my flu shot” sticker (Appendix H). 

The anonymous surveys were collected as the participants exited the UMS facility after the 

vaccination. Prior to the third vaccination event, the project lead sent a personalized email 

reminder to each coach (a sample is in Appendix F). 

Study 

The Study phase commenced following the dedicated influenza vaccination clinics in the 

early spring semester 2020. During this phase the project leader analyzed the data, looked for 

evidence of barriers and facilitators to improving influenza vaccination rate. Demographic data, 

sport, gender, academic year and previous influenza vaccination uptake along with current 
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vaccination uptake status were reviewed and analyzed by the EBPIP project team. The team 

reflected on lessons learned. Once the supply of influenza vaccine was completely exhausted at 

UMS, a report was run in the electronic health record of all the influenza vaccines given in the 

2019-2020 academic year. A list of athletes for the 2019-2020 academic year was obtained from 

the NCAA compliance coordinator and the two lists were cross referenced to determine the 

actual number of athletes who received a flu shot. This replicates the method used to develop the 

2018-2019 numbers, and accounts for all flu shots in athletes, the ones given at the dedicated 

clinics exclusively for athletes, plus the athletes who are nursing and pharmacy majors who 

received shots at their respective dedicated clinics and any athlete who scheduled the flu shot at 

UMS on their own  

Act 

According to the MFI PDSA model, during the act phase, there are three options for the 

EBPIP team to consider (Langley et al., 2009). The team may decide to adapt the 

multicomponent intervention by making modifications to the intervention and completing the 

PDSA cycle again. A second option in the MFI model is to adopt the intervention meaning that 

the EBPIP team would keep the intervention in its original configuration and apply it on a larger 

scale. A choice to abandon the intervention could also be made if the EBPIP determined that the 

effort wasn’t effective or possibly a new idea needs to be developed. Because the influenza 

vaccination initiative was effective at increasing vaccination rate, but didn’t reach the desired 

outcome, the EBPIP team decided to adapt the intervention (make modifications) and complete 

the PDSA cycle again. 

Outcomes of Project 

The goal of the EBPIP was to improve influenza vaccination rate among intercollegiate 
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athletes at the target institution. The secondary outcome of the project, derived from the survey 

results, was to gain insight on athlete’s previous vaccination behaviors.  

The vaccination rate among intercollegiate athletes rose from 13.4% of intercollegiate 

athletes (51 of a total of 380) in the 2018-2019 influenza season to 25.6% (92 of a total of 359) 

in the 2019-2020 influenza season. Although the goal of 50% was not achieved, the 

implementation of a multicomponent evidence-based practice improvement project nearly 

doubled the vaccination rate among intercollegiate athletes at the target institution.  

During the implementation of a multicomponent EBPIP improvement project during 

October and November of 2019, 49 influenza vaccines were given to intercollegiate athletes 

during three dedicated flu shot clinics on 10/22/2019, 10/25/2019, and 11/7/2019. The total 

number of intercollegiate athletes who were vaccinated for influenza in 2019-2020 was 92. The 

total of 92 includes the 49 intercollegiate athletes receiving the vaccine at one of the three 

dedicated intercollegiate athlete flu vaccine clinics, 41 intercollegiate athletes who were nursing 

majors (vaccinated separately at a nursing major flu vaccine clinic) and two intercollegiate 

athletes who scheduled an influenza vaccination visit at University Medical Services (UMS). For 

comparison, in 2018-2019, 51 intercollegiate athletes were vaccinated for influenza at UMS, and 

of those 51, 44 were nursing or pharmacy majors. During the 2018-2019 academic year, of the 

51 intercollegiate athletes vaccinated at UMS, only 7 were non-nursing, non-pharmacy majors 

representing a vaccination rate of 1.8%. Intercollegiate athletes who were nursing or pharmacy 

majors remained consistent between 2018-2019 (n=44) and 2019-2020 (n=41). The increase in 

vaccinations among intercollegiate athletes from 51 in 2018-2019 to 92 in 2019-2020 was 

facilitated by the multicomponent EBPIP.  
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The participants in the dedicated influenza vaccination clinics were comprised of 23 

males (46.9%) and 26 females (53.1%). In addition, the participation based on class year was 

freshman 34.7% (n=17), sophomore 24.5 % (n=12), junior 26.5% (n=13), and senior 14.3% 

(n=7). The participation among athletic teams varied. The basketball teams represented the 

highest number of participants with 42.8% (n=21) and there were 3 teams with no athletes in 

attendance: men’s and women’s cross country and cheerleading. Other sports represented were 

soccer 22% (n=11), volleyball 12.2% (n=6), golf 6.1% (n=3), track 6.1%(n=3), baseball 4% 

(n=2), softball 4% (n=2), and tennis 2% (n=1). Please see Appendix L and M for additional 

information.  

 During the dedicated flu vaccination clinics, intercollegiate athletes were given a five 

item, anonymous, voluntary survey to complete. The purpose of the survey was to assess the 

perceived susceptibility and severity of influenza among the intercollegiate athletes. In addition, 

the survey explored the influences on the decision to vaccinate. The survey results are 

incorporated into the categories of the multicomponent intervention below. Please refer to 

Appendix N for full report on survey results. Among athletes who received vaccination at one of 

the dedicated flu shot clinics exclusively for athletes, 73% identified reminders as an influencer 

of getting the flu shot this year. 

Discussion 

Nurse practitioners (NPs), through experience and education are equipped to lead EBPIPs 

to improve population outcomes. This EBPIP required the translation of evidence and the use of 

implementation science to improve vaccination rates among the sub-population of intercollegiate 

athletes. This multicomponent EBPIP nearly doubled the influenza vaccination rate among 

intercollegiate athletes at the target institution. Furthermore, this EBPIP demonstrated both 
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financial and system sustainability for future PDSA reiterations, as well as the capacity to 

expand to accommodate all intercollegiate athletes at the target institution.  

The multicomponent EBPIP is sustainable from a financial perspective. There was no out 

of pocket, point of care vaccination cost for the intercollegiate athletes. The $22 cost of the 

vaccine was billed to the intercollegiate athlete’s health insurance. Of those vaccinated during 

the dedicated flu shot clinics, 77% were paid by health insurance, 16 % had to pay through their 

student account and 6% were paid for by athletic department. All vaccinations were paid for, 

making the project sustainable in the future. The flu shot clinics did not increase or exceed 

capacity at UMS related to scheduling, staff workload or facility space including room 

availability.  

This EBPIP is sustainable from an organizational systems perspective. The key 

stakeholders were influential in the success of the project and additionally it provided a valuable 

collaboration opportunity. The EBPIP provided the athletic trainer a mechanism to improve 

health promotion and disease prevention in the intercollegiate athletic population. The SON 

students, faculty, and staff involvement in the flu shot clinics is a tested process and sustainable 

for future iterations.  Furthermore, the SON students were eager to gain additional skills and 

confidence with administering influenza vaccinations.  The UMS director and professional staff 

valued the expansion of preventative services with support from the SON for administration and 

documentation of vaccines. 

The EBPIP has the capacity to expand to accommodate all intercollegiate athletes at the 

target institution. The project leader established rapport with key stakeholders and facilitated 

communication and collaboration across campus. Throughout the planning and implementation 

of the project, the project leader identified organizational barriers and developed strategies to 
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overcome them. Following the conclusion of the EBPIP, the project leader met with key 

stakeholders to analyze data, evaluate the barriers, facilitators and results, compare the data to 

predictions and summarize and reflect on lessons learned. Opportunities to expand capacity are 

based on established, mutually beneficial relationships with key stakeholders. 

Practice implications 

The utilization of the flu shot clinics varied among intercollegiate sports teams. The 

women’s and men’s basketball coaches modeled commitment to the flu shot initiative through 

communication with players to schedule a time for the vaccination clinic and came with the team 

to be vaccinated. Uddin et al. (2010) reported that students are influenced by others in their 

decision whether to not to get the influenza immunization (Uddin et al, 2010). By setting this 

example, the coaches may have provided inducement for the athletes to get the flu shot. There 

was low participation among the track and cross-country athletes. The trend for attendance at the 

dedicated flu shot clinics was that the early appointments were always filled with a large gap in 

the middle time slots and then the later appointments were filled. The cross-country coach cited 

the low attendance from the team “because they were still in their competitive season.” Although 

Nieman (2000) reports the body’s antibody response to vaccination is not affected by bouts of 

exercise, Trabacchi et al, (2017) recommend vaccinating athletes during periods free from 

trainings and competitions due to the possibility that some side effects (mild local reactions, 

soreness, fever, headache) might reduce athletes’ performances in terms of physical strength and 

efficiency. Competing with this preference is the recommendation by ACIP that the influenza 

vaccine be administered by early October (Grohskopf et al, 2018). 

 In a meta-analysis in 2016, Moran and Del Valle found that there was a gender difference 

between men and women with regard to protective behaviors in respiratory epidemics like 
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influenza. The authors suggest that men were approximately 12% more likely than women to 

practice pharmaceutical behaviors such as obtaining a vaccination or taking an anti-viral when 

diagnosed with influenza (Moran & Del Valle, 2016). This finding was not supported in this 

intercollegiate athlete population. The participation by women in influenza vaccination was 

consistently higher than men, both before and after the multicomponent initiative. However, 

greater improvement in influenza vaccination rates was seen in men with the intervention.  

Future Recommendations and Conclusion 

The need for improving influenza vaccination rate at the target institution is evident. 

Although the EBPIP nearly doubled the vaccination rate, it is still below the goal of Healthy 

Campus 2020. The IHI MFI (Langley, 2009) and PDSA model were used as the framework to 

guide this EBPIP because it facilitates the opportunity for ongoing iterations once the initial 

intervention has concluded. The final stage of the PDSA cycle is to Act. This phase involves 

making modifications to the intervention, testing it on a larger scale, and preparing for the next 

PDSA cycle (Langley et al., 2009). In preparation for the next PDSA cycle there are areas that 

need modification. Surveys were given at the flu vaccine clinics and the results will inform the 

next cycle. In addition, the EBPIP multicomponent intervention included education, use of 

promotional materials, reminders, increasing access and convenience, and provider 

recommendation and this structure will inform the next cycle.  

Education 

The education portion of the intervention needs to be expanded. A focus group of athletes 

and coaches could be assembled to reflect on the initial EBPIP and give feedback for 

improvement. Athletic trainers and coaches need to take a more active role in influenza 

education dissemination. Based on survey results the morbidity and mortality of influenza needs 
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to be reinforced. The project leader and the athletic trainer need to collaborate together in the 

education of coaches and intercollegiate athletes.  

Promotional Materials 

The promotional materials centered on visual posters in key locations within the 

intercollegiate athletic facility. The messaging was intentional, succinct, and tailored to the 

competitive mindset. Posters will be utilized again in the next iteration of the EBPIP.  

Reminders 

The athletic trainer at the target institution was a true champion of the EBPIP. His commitment 

and support were critical to implementation. He sent numerous email reminders to athletes and 

coaches and gave in person reminders to coaches at regular meetings (see Appendix O). This 

reminder schedule will be a part of the EBPIP in the next cycle. Reminders were effective in this 

EBPIP, and will be utilized and expanded in the next iteration. The use of text message 

reminders should be utilized in the next cycle of the EBPIP. 

Increasing Access and Convenience 

The survey results support the importance of access and convenience for the 

intercollegiate athletes seeking an influenza vaccine. The scheduling of the clinics needs to 

adhere more closely with the athlete’s practice schedule and the timing within the competitive 

season. The use of intranasal vaccination (if available) should be considered for the 2020-20201 

academic year. Peterson et al (2018) showed improvement in influenza vaccination rate by 

offering the intranasal option.  

Provider Recommendation 

Monn (2016) emphasized the impact of the recommendation of a healthcare provider. In 

this EBPIP, the athletic trainer served in this role. The project lead had limited access to the 
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intercollegiate athletes and in the next iteration it will be helpful to increase direct access with 

intercollegiate athletes and coaches. The athletic trainer at the target institution identified that 

coaches have influence with the athletes on their team and incorporated them into this process. 

Future influenza vaccination initiatives will include stronger provider recommendation efforts. 

Strengths and Limitations 

 One of the strengths of the EBPIP was the team of key stakeholders. The buy in from the 

athletic trainer, the faculty, staff, and students of the SON, the UMS director and staff nurses 

were key facilitators in the planning and implementation of the multicomponent EBPIP 

intervention. Key stakeholders brought a unique skill sets and perspectives that contributed 

insight and guidance in preparing a strategy that balanced each entity’s needs and preferences. 

The athletic trainer served as a critical communication link between the project team, coaches 

and athletes. Buy in from the UMS director simplified the purchase, storage of the influenza 

vaccine and supplies, and accommodated the use of the UMS ambulatory facility to host the 

dedicated intercollegiate athlete flu vaccination clinics. The faculty from the SON supplied 

training and supervision for the nursing students who performed the vaccinations at the flu shot 

clinics. A key staff member in the SON facilitated the recruitment of students, the sign-up 

process, the documentation, communication and administration of the flu shot clinics   

 One of the biggest limitations of this EBPIP project was the inability to determine the 

reasons for the varied utilization of the flu shot clinics by the different athletic teams. The survey 

offered some insight about reasons athletes chose not to vaccinate previously, but this came from 

a group of athletes who were already choosing to vaccinate. No data about reasons for not being 

vaccinated is available from the 74.3% of athletes who were unvaccinated in the 2019-2020 

academic year. Reminders by email, poster and in person were utilized, but evidence shows that 
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text message reminders are more effective (CTIA, 2019). These limitations could be addressed in 

the next cycle of the EBPIP.  

Next Steps 

The final stage of any EBPIP is the dissemination of results in the communication of 

outcomes to the healthcare community. This EBPIP will be disseminated in several ways. First, 

this paper and final defense will be submitted to the faculty at the College of Nursing at 

University of Toledo.  Next, the results of this EBPIP will be presented to key stakeholders at the 

target university including a presentation of the EBPIP results to the staff at UMS and the 

intercollegiate coaches in August of 2020. Because one of the key stakeholders was the athletic 

trainer, and because the project leader has 25 years prior experience as an athletic trainer, a 

proposal will be submitted for consideration as a podium presenter at the Annual Meeting of the 

Great Lakes Athletic Trainers Association (GLATA) in March of 2021.The athletic trainer is a 

member of the GLATA and the university is in Ohio which is one of the states represented in the 

GLATA membership Lastly, due to the population being comprised of college students, and the 

flu shot clinics being administered at the student health facility, a manuscript will be prepared for 

submission to the Journal of American College Health (JACH).  The JACH is the only scholarly 

publication devoted entirely to college students’ health and has a focus on preventive medicine, 

health promotion, environmental health and safety, nursing assessment, interventions, 

management, pharmacy, and sports medicine. 

Conclusion 

College students have lowest vaccination rate of all adults with a range 8%-30% (Nichol 

et al., 2010; Rogers et al., 2018). At the target institution, in 2018-2019 intercollegiate athletes 

had a 13.2% influenza vaccination rate. Through the implementation of a multicomponent 
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EBPIP, vaccination rate among intercollegiate athletes rose from 13.4% to 25.6%. A repeat cycle 

of the EBPIP with modifications and replicating the use of the MFI PDSA for implementation is 

already in progress. This EBPIP was successful in improving vaccination rate in intercollegiate 

athlete and has laid a firm foundation for future practice improvement at the target institution. 

Increase in influenza vaccination rate was achieved through use of the EBPIP process, 

development of a strong, committed team, and the cooperation of all key stakeholders.  
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Appendix A 

 

Synthesis Table 

Study 

Author 

Year N = Age 

group 

Study design Intervention Major finding  

Jacobson 2018 59,328 Adults Systematic 

review 

Reminders  Systematic review of 75 studies show 

that reminders increase vaccination 

rate by an average of 8% 

Lam 2010 12 

studies 

Adults Systematic 

review 

Studies included health care 

workers and non-health care 

workers 

Campaigns involving only education 

or promotion resulted in minimal 

changes in vaccination rates. 

Lau 2012 77 

studies 

Adults Meta-analysis 

and systematic 

review 

Evaluated research done to 

improve vaccination rates of 

influenza and pneumococcal 

vaccines in community dwelling 

adults 

Interventions that appeared effective 

were patient financial incentives, 

audit and feedback clinician 

reminders, clinician financial 

incentives, team change, patient 

outreach, delivery site changes. 

Patient outreach was more effective 

if personal contact was involved. 

Team changes were more effective 

where nurses administered influenza 

vaccinations independently. 

Monn 2016 299 College 

students 

Quality 

improvement 

Provider education; media 

(Facebook, college web portal, 

wellness newsletter, posters); 

immunization clinics; and 

provider recommendations 

 

 

 

 

 

 

The number of students vaccinated at 

the college increased by 226%.  
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Study 

Author 

Year N = Age 

group 

Study design Intervention Major finding  

Montejo 2017 246 >18 Quality 

improvement 

Strategy to improve vaccination 

rate in retail employees involved 

multiple components: No cost 

immunization, on-site influenza 

immunization, a choice of 

vaccine delivery (injectable or 

intranasal), a gift incentive for 

immunization uptake, 

promotional materials (i.e., 

posters and flyers), and nurse 

practitioners provided flu shot 

education to employees. Stickers 

indicating receipt of 

immunization. 

Two similar retail sites were studied. 

The initiative was done at one site 

and the other served as control. On 

site immunization rate at initiative 

facility was 45% vs 32% at the 

comparison site, only 32%  

NFID 

 

2016 n/a College 

students 

Expert opinion National Foundation for 

Infectious Diseases (NFID) 

convened a College Influenza 

Stakeholder Summit that 

included subject matter experts 

from academia, student 

organizations, professional 

medical associations, patient 

advocacy organizations, and 

industry. They developed 

recommendations. 

Recommendations: Conduct research 

to better understand and quantify 

vaccination gaps, as well as student 

motivators and influencers. Build 

solidarity among college, 

professional, and student 

organizations to highlight the 

importance of flu prevention 

Facilitate best practice sharing and 

encourage uptake of existing flu 

education/vaccination resources 

Instill annual flu vaccination habit 

before the transition to college. Make 

flu vaccination accessible for college 

health services and students 
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Study 

Author 

Year N = Age 

group 

Study design Intervention Major finding  

Nowalk 2010 12,222 Adults  Randomized 

trial 

Control sites advertised and 

offered vaccine clinics as 

previously done. Choice sites 

offered LAIV or TIV and 

maintained their previous 

advertising level but promoted 

the choice of vaccines. Choice 

Plus sites increased advertising 

and promoted and offered a 

choice of vaccines and a nominal 

incentive. 

 

Factors signifıcantly associated with 

increased vaccination were older age, 

female gender, previous company 

vaccination rate, and the Choice Plus 

intervention (increased advertising 

and promoted and offered a choice of 

vaccines and a nominal incentive) 

Peterson 2018   Retrospective 

cohort, quality 

improvement 

Improve vaccine availability by 

making it available in the athletic 

facility, offer alternative methods 

of vaccine delivery (LAIV and 

TIV) 

Both vaccine availability in the 

athletic facility and the availability of 

an intranasal vaccine option 

improved vaccination rates 700%. 

When the intranasal vaccine was 

unavailable in the second year, 

vaccination rate fell by 21% 

compared to year one despite the 

ongoing availability of the injectable 

vaccine in the football complex 

 

Sharbaugh 2017 129 College 

students 

Quality 

improvement 

Text messaging combined with 

online education resources 

84% of participants in the 

intervention group received influenza 

vaccination at student health site on 

campus  

 

Sobota 2015 164 6 mos 

to 21 

years 

Quality 

improvement 

Pediatric sickle cell disease 

clinic developed initiative to 

increase the influenza 

80% of patients were vaccinated first 

year and 90 % the second year. 

Concluded that use of quality 
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vaccination rate using parent and 

provider education, enhancement 

of our electronic health record 

(EHR), use of a patient registry 

and reminder and recall done by 

a patient navigator. 

 

improvement methods can increase 

rates of influenza vaccination for 

pediatric sickle cell population 
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Appendix B 

Strength of Recommendation Table 

Recommendation Strength of Evidence for 

Recommendation 

References in Support of 

Recommendation  

 

Multicomponent initiatives are the most 

effective at improving Influenza 

vaccination rate.  

 

 

 

 

 

 

Moderate 

 

Lam et al (2010) 

Lau et al (2012) 

Monn (2016) 

Montejo (2017) 

NFID (2016) 

Nowalk (2010) 

Strategies used to improve influenza 

vaccination rate include: 

- reminders and recall 

- education of families and providers 

- promotional materials( posters, text 

messages, emails) 

- increasing access and convenience 

- choice of vaccine delivery(intranasal or 

intramuscular) 

- enhanced use of electronic health record 

- incentives 

- no cost vaccine  

- creation of a patient registry 

- use of a patient navigator 

- policy requiring vaccination 

- provider recommendation 

- use of social media 

-dedicated vaccination clinics 

 

 

Moderate  

Jacobson (2018) 

Lau (2010) 

Monn (2016) 

Montejo (2017) 

NFID (2016) 

Nowalk (2010) 

Peterson (2018) 

Sharbaugh (2017) 

Sobota (2015) 
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Recommendation Strength of Evidence for 

Recommendation 

References in Support of 

Recommendation  

 

Reminding people by phone calls, post 

cards, text messages has been shown to be 

effective at increasing vaccination rate in 

all age groups. A combination of 

reminders is also effective. 

 

 

 

Strong (Cochrane systematic review)  

 

Jacobson (2018) 

Lau (2010)  

 

 

 

Campaigns involving only education or 

promotion resulted in minimal changes in 

vaccination 

rates. 

 

 

 

Strong - systematic review of 99 studies 

 

Lam (2010) 
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Appendix C 

 

Rating System for the Hierarchy of Evidence 

 

Level 1 Systematic review or meta-analysis of relevant RCTs  

Level 2 Well-designed RCTs  

Level 3 Well-designed non-randomized control trials  

Level 4 Well-designed case-control and cohort studies  

Level 5 Systematic reviews of descriptive and qualitative studies  

Level 6 Single descriptive or qualitative studies 

Level 7 Opinion of authorities or reports of expert committees  

 

Adopted & Modified from Guyatt, G., & Rennie, D. (2002). Users’ guides to the medical 

literature. Chicago, IL: American Medical Association; Harris, R., Hefland, M., Woolf, S., Lohr, 

K., Mulrow, C., Teutsch, S., et al. (2001). Current methods of the U.S. Preventive Services Task 

Force: A review of the process. American Journal of Preventive Medicine, 20, 21-35.; Melynk, 

B., & Fineout-Overholt, E. (2015). Evidence based practice in nursing and healthcare (3rd ed.). 

Baltimore, MD: Wolters Kluwer, 11. 
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Appendix D 

Educational document for coaches
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Appendix E 

Reminders from Athletic Trainer 

Email announcing project 
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Appendix E (cont’d) 

Email reminder day before first flu shot clinic 
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Appendix F 

Reminder email to coaches from project leader 
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Appendix G 

Reprints of Posters 
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Appendix G (cont’d) 
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Appendix G (cont’d) 
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Appendix G (cont’d) 
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Appendix G (cont’d) 
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Appendix H 

UMS informed consent form for inactivated influenza vaccine 
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Appendix I 

CDC Vaccination Information Statement 
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Appendix F (cont’d) 
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Appendix J  

Survey 

Survey for Influenza Vaccination Clinic 

Gender:          Male          Female 

 

Sport: ______________________________ 

 

Year in school:  Freshman     Sophomore     Junior     Senior     Graduate Student 

 

Did you receive a flu shot last year?      Yes      No 

 

If so - where did you get it? 

 

_____ University Medical Services 

 

_____ Pharmacy 

 

_____ Primary care office 

 

_____ Other: __________________ 

 

_____ Urgent care 

 

 

If you did not get the flu shot last year, why? Please check all that apply 
 

_____ Medical reasons _____ I was afraid I might have side effects  

_____ Religious reasons _____ I couldn’t afford it 

_____ My family doesn’t usually get flu shots _____ It wasn’t convenient for me 

_____ Family member advice _____ I have doubts about whether the flu shot is 

effective 

_____ Peer/friend advice _____ I’m not concerned about flu 

_____ I’m afraid of shots _____ I’m not at risk for flu 

_____ I was afraid I could get the flu from the flu 

shot 

_____ I think it is harmful to my own immunity 

 

What influenced you to get the flu shot this year? Please check all that apply 

 
_____ Health provider recommendation 

 

_____ I have a chronic illness and I wish to avoid flu 

 

_____ Family member recommendation 

 

_____ Reminders from coach/athletic trainer 

 

_____ Peer recommendation 

 

_____ Posters in Athletic training room 

_____ I heard the flu was bad last year 

 

_____ Increased knowledge about flu vaccine benefit 

_____ I’ve had the flu and I don’t want to get it again 

 

_____ Cost covered by insurance 
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Appendix K 

Flu shot stickers 
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Appendix L 

Vaccination Data from EBPIP 

Sport Percent vaccinated 

 2018-2019 2019-2020 

Baseball 0 12% 

Basketball Men 4% 54% 

Basketball Women 7% 32% 

Cheerleading 21% 6% 

Cross Country M 7% 11% 

Cross Country W 29% 17% 

Golf 0% 27% 

Soccer Men 2% 8% 

Soccer Women 24% 44% 

Softball 17% 41% 

Tennis Men 13% 25% 

Tennis Women 38% 27% 

Track Men 5% 9% 

Track Women 10% 13% 

Volleyball 21% 37% 

 

 

  

50% Goal 
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Appendix M 

UMS Flu Vaccination Data 

  Category 2018 – 2019 2019-2020 

Total intercollegiate athletes 380 359 

Total intercollegiate athletes 

vaccinated  
51 92 

Athletes who were Nursing or 

Pharmacy majors vaccinated 
44 41 

Vaccinated Athletes who 

were non-nursing non-

pharmacy 

7 51 

Athletes vaccinated at 

dedicated flu shot clinic 

exclusively for intercollegiate 

athletes 

n/a 49 

Male Intercollegiate athletes 

vaccinated 
10 35 

Female Intercollegiate 

athletes vaccinated 
41 57 
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Appendix N 

Survey results 

If you did not get the flu shot last year, why? Please check all that apply 

 My family doesn’t usually get flu shots (n=12) 

It wasn’t convenient for me (n=9) 

I’m not concerned about flu (n=6) 

I have doubts about whether the flu shot is effective (n=3) 

 I’m afraid of shots (n=3) 

 I was afraid I might have side effects (n=1) 

 I was afraid I could get the flu from the flu shot (n=1) 

I think it is harmful to my own immunity (n=0) 

What influenced you to get the flu shot this year? Please check all that apply 

Reminders from coach/athletic trainer (n=36) 

Family member recommendation (n=21) 

Cost covered by insurance (n=15) 

Peer recommendation (n=10) 

Health provider recommendation (n=8) 

I heard the flu was bad last year (n=5) 

I’ve had the flu and I don’t want to get it again (n=5) 

Increased knowledge about flu vaccine benefit (n=5) 

Posters in Athletic training room (n=4) 

I have a chronic illness and I wish to avoid flu (n=0) 
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Appendix N (cont’d) 

Where did you get the flu shot last year? 

Primary care office (n=9) 

Pharmacy (n=6) 

University Medical Services (n=4) 

Other: high school flu shot clinic (n=1) 

Urgent care (n=0) 
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Appendix O 

Reminder Schedule from Athletic Trainer 

 

Used a combination of e-mails to head coaches and student athletes and announcements in 

department meetings with all staff. 

Schedule for reminders 

E-mail sent to all coaches to "Save the Date" as soon as dates were set 

Announcement in Athletic Department staff meeting at 6 weeks out from flu shot clinics 

Announcement in Athletic Department staff meeting at 2 weeks out from flu shot clinics 

Email sent to all coaches at 2 weeks out from flu shot clinics asking coaches to send out the sign 

up sheet link and encourage their athletes to participate. 

Email sent to all coaches and all student athletes at 1 week out from first flu shot clinic with links 

to online scheduling 

Email reminder to each the student athletes signed up on the day of their appointment.   

Promotional Materials 

Hung posters up in the main locker rooms (inside the entrance, over urinals and in bathroom 

stalls) and on the exit and entrance of the athletic training room.   
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Appendix P 

Agency permission 

 

 


