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Abstract 

Background: Vaccinations are recognized as a major cause of iatrogenic pain in childhood. 
Currently no pain management protocol exists at a large suburban pediatric primary care clinic in 
the mid-Atlantic, for children undergoing vaccination. 
Local Problem: The purpose of this DNP project was to implement and evaluate the usage of 
the Buzzy device during vaccination of children ages 4-17 years, at this pediatric primary care 
clinic. Buzzy is an effective combination of vibration and external cold analgesia, which 
significantly reduces injection pain in children. The project was designed to improve patient care 
at this clinic, by addressing the pain management needs of children undergoing vaccination.  
Interventions: The project took place over the course of 16 weeks. During the first two weeks, 
the project leader posted Buzzy advertisements throughout the clinic and distributed brochures to 
families. Nurses (n = 11) and medical assistants (n = 1) were individually trained during this 
time, regarding proper technique and usage of the device. During weeks 3-16, the nurses and 
medical assistant utilized Buzzy when vaccinating children ages 4 to 17 years. The project leader 
collected data using two audit tools: (1) a running log documented by the nurses/MA that tracked 
the number of patients receiving the Buzzy intervention, and (2) a running log documented by 
the project leader that randomly tracked those who utilized Buzzy. Staff provided a satisfaction 
survey to each patient who received Buzzy during vaccination that was submitted anonymously 
prior to patients leaving the clinic. During weeks 3-16, the project leader reviewed and entered 
data into an Excel spreadsheet and conducted an analysis of data utilizing descriptive statistics. 
Data was also analyzed via a run chart to track Buzzy usage and to identify trends over the 
course of the 14-week period. 
Results: Staff offered Buzzy to a total of 761 patients. Six hundred and eighteen patients used 
the device during vaccination, while 143 patients declined. The mean number of patients using 
Buzzy per week was 43. A total of 523 surveys were completed, yielding an 84.6% survey 
response rate. Ninety-seven percent of parents and patients surveyed reported satisfaction with 
their vaccination experience using Buzzy, which well surpassed the project’s goal of 50%. One 
hundred percent of nurses (5 out of 5) offered Buzzy to patients during audit weeks 3, 5-9, 11 
and 14. The satisfaction rate among nurses who utilized Buzzy ranged from 67% during week 4, 
to 100% during weeks 6-16.  
Conclusion: The positive response from patients, parents, and staff demonstrates the device’s 
efficacy and the success of this project, and will aid in its sustainability at this clinic. With 
continued provider and nursing support, Buzzy has potential to become standard of care during 
vaccination at this clinic. Implications for future research include use of the device on a younger 
population of patients, application during additional needle stick procedures, as well as 
incorporating Buzzy usage into the clinic’s EHR. This project can be utilized as a model for 
pediatric clinics seeking methods to decrease vaccine-associated pain for their patients.  
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Reducing Pediatric Vaccine-Associated Pain Using The Buzzy 

 In the United States it is estimated that by the time a child reaches his sixth birthday he 

will have received approximately 30 vaccines (Centers for Disease Control and Prevention, 

2018). The ever-increasing number of immunizations that are indicated for children has caused 

mounting concern related to the management of children’s pain during vaccination (Taddio, 

Ilersich, Ipp, Kikuta, & Shah, 2009). Vaccination is the number one cause of iatrogenic pain in 

childhood (Taddio et al., 2009). Despite their lifesaving effects, vaccine administration can have 

negative short and long-term consequences on children (Cobb & Cohen, 2009). Psychological 

and emotional distress, development of needle phobia that extends into adulthood, and healthcare 

avoidance (i.e., noncompliance with vaccination in the future) are a few select examples of the 

deleterious effects associated with pain during vaccination (Taddio et al., 2010). According to 

Taddio et al. (2010) 25% of adults have a needle phobia that began in childhood, and 

approximately 10% of the population decline immunizations due to their intense fear of needles. 

Currently no vaccine-related pain management protocol exists at a large pediatric outpatient 

practice in the mid-Atlantic, the intended site for this DNP project. 

 Buzzy is an FDA cleared device, widely used for pain reduction during needle stick 

procedures in the pediatric population (Canbulat, Ayhan, & Inal, 2015; “Frequently Asked 

Questions”, n.d.). It is a vibration and pulsation device attached to an ice pack that is applied 

directly to the injection site (i.e., arm, leg, etc.). Buzzy is placed on the injection site for 30 to 60 

seconds and then immediately moved proximally to the point of injection, so that the injection 

can then take place (Rollins, 2016). This device has its foundation in the gate control theory of 

pain, which indicates that physical interventions such as vibration at the site of an injection may 

be helpful in reducing pain (Cobb & Cohen, 2009). The continuous application of cold affects 
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the C fibers within the spinal cord and consequently blocks the pain signal from the A delta 

fibers, reducing the painful sensation (Inal & Kelleci, 2012). Buzzy is an effective combination 

of vibration and external cold analgesia, which significantly reduces injection pain in children 

(Baxter, Cohen, McElvery, Lawson, & von Baeyer, 2011; Canbulat et al., 2015; Inal & Kelleci, 

2017; Moadad, Kozman, Shahine, Ohanian, & Badr; 2015; Potts et al., 2017; Redfern et al., 

2018; Rollins, 2016; Russell, Nicholson & Naidu, 2014; Schreiber et al., 2016; Whelan et al., 

2014). 

 The purpose of this DNP project is to implement and evaluate a program to reduce 

vaccine related pain using the Buzzy device during vaccination of children ages 4-17 years, in a 

large rural pediatric primary care clinic in the mid-Atlantic. The anticipated short-term goals of 

the DNP project include the following: (1) by September 7, 2018, (2 weeks after start of fall 

semester) 100% of nurses and medical assistants (MAs) will be trained and proficient in using 

Buzzy, and (2) by September 28, 2018 (3 weeks after implementation) 75% of patients ages 4-17 

years undergoing vaccination will be offered the Buzzy device and a parent satisfaction survey. 

The anticipated long-term goals of the DNP project include the following: (1) by the end of 

December 2018 (end of implementation) at least 50% of parents of children ages 4-17 who used 

Buzzy, will have reported satisfaction with their child’s immunization experience, and (2) by the 

end of August 2019 (one year after project implementation) 100% of nurses and medical 

assistants will offer Buzzy as routine standard of care during vaccination of children ages 4-17 

years. 

Theoretical Framework and Application 

 The Prescriptive Theory of Acute Pain Management of Infants and Children was 

developed in 1998 by Huth and Moore, utilizing recommendations from the Acute Pain 



REDUCING PEDIATRIC VACCINE-ASSOCIATED PAIN 5 

Management Guideline Panel of 1992 as well as Good and Moore’s Model (1996) of acute pain 

management (Huth & Moore, 1998). The purpose of this theory is to provide clinicians with 

step-by-step instructions for acute pain management and reduction of pain in infants and 

children, while establishing a foundation for therapeutic interventions (Huth & Moore, 1998). 

The notion of holism has underpinnings in this theory, such that it takes into account the infant or 

child’s physical, psychological, and developmental levels, as well as environmental factors 

including cultural background (Huth & Moore, 1998). The theory also considers the child and 

parent’s satisfaction of pain reduction, in addition to the nurse’s. The theory indicates that pain 

management and satisfaction with pain reduction is successfully achieved by: (1) using five 

initial assessment strategies, (2) providing any or all of four therapeutic pain relief interventions, 

and (3) routinely reassessing the child’s pain (Huth & Moore, 1998).  

 This theory offers a solid framework upon which to structure this DNP project and 

address the clinical practice problem of interest. It presents a guide with which healthcare 

providers can follow when implementing Buzzy as a pain management tool during vaccine 

administration in primary care practice. The nurse or MA will first conduct an initial assessment, 

taking into account the abovementioned concepts. The nurse or MA will teach the parent and 

child about Buzzy and its use, and will then implement the non-pharmacologic adjuvant (i.e., 

Buzzy) during the child’s vaccination. Finally, the nurse or MA will reassess the child’s pain 

after the intervention has taken place by using the Wong-Baker FACES pain scale or the 

Numerical Rating Scale [NRS] to determine if additional interventions are required. At this time, 

the nurse or MA will also provide the parent with a satisfaction survey to complete, regarding the 

child’s vaccination experience. Adhering to the model set forth by this theory will assist in the 

reduction of acute pain experienced by children, that is satisfactory to both the parent and child, 
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as well as the nurse/MA (Huth & Moore, 1998). Minimizing pain during vaccination will lead to 

a more positive experience for both the child and their parent, promote compliance with the 

healthcare plan and vaccination schedules, and increase parent’s trust in the healthcare team 

(Taddio et al., 2010). 

Literature Review 

 The need for pediatric pain management during vaccine administration is the focus of the 

evidence in this literature review (see Table 1). The review will begin broadly with a discussion 

of the gate control theory of pain. The discussion will be followed by a review of developmental 

considerations as it relates to the concept of pediatric pain. Finally, the review will conclude with 

a discussion of procedural anxiety among children.  

 Each of the seven randomized control trials analyzed, refer to the gate control theory of 

pain as a method for understanding the process of procedural pain reduction in children through 

the use of vibration and external cold analgesia (Canbulat, Ayhan, Inal, 2015; Canbulat Sabiner, 

Inal, Akbay, 2015; Redfern, Chen & Sibrel, 2018; Potts, Davis, Elci, & Fein, 2017; Inal & 

Kelleci, 2017; Moadad et al., 2015; Schreiber et al., 2015). The gate control theory proposes that, 

“pain is transmitted from the peripheral nervous system to the central nervous system where it is 

modulated by a gating system in the dorsal horn of the spinal cord” (Canbulat Sabiner, Inal & 

Akbay, 2015, p. 229). Tactile stimulation via vibration is purported to stimulate the A-beta 

mechanoreceptors, which close the “fast pain gate” by presynaptic inhibition at the dorsal horn 

of the spinal cord (Canbulat, Ayhan, Inal, 2015; Canbulat Sabiner, Inal, Akbay, 2015; Redfern, 

Chen & Sibrel, 2018; Potts, Davis, Elci, & Fein, 2017; Inal & Kelleci, 2017; Moadad et al., 

2015; Schreiber et al., 2015). External cold analgesia stimulates the C fibers while blocking the 
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A-delta pain signals and raises the body’s overall threshold for pain (Canbulat, Ayban, Inal, 

2015; Canbulat Sabiner, Inal, Akbay, 2015).  

 Buzzy provides optimal pain relief via the gate control theory with its vibrating motor 

and ice pack, by stimulating the nerves with cold and vibration to close the “fast pain gate” 

(Canbulat, Ayhan, Inal, 2015; Canbulat Sabiner, Inal, Akbay, 2015; Inal & Kelleci, 2017; 

Moadad et al., 2015; Potts, Davis, Elci, & Fein, 2017; Redfern et al., 2018; Schreiber et al., 

2015). The Buzzy device is an effective combination of vibration and external cold analgesia, 

which significantly reduces injection pain in children (Canbulat, Ayhan, Inal, 2015; Canbulat 

Sabiner, Inal, Akbay, 2015; Inal & Kelleci, 2017; Moadad et al., 2015; Potts, Davis, Elci, & 

Fein, 2017; Redfern et al., 2018; Schreiber et al., 2015).  

 As children age and develop, so does their capacity to describe pain (Srouji, 

Ratnapalan, Schneeweiss, 2010; Villacres & Chumpitazi, 2018). At four years of age children 

are typically able to use a 4 or 5-item pain scale utilizing facial expressions to indicate their pain, 

and by age five they are able to rate the intensity of pain (Srouji, Ratnapalan, Schneeweiss, 

2010). It is necessary for pediatric pain scales to be age and developmentally appropriate in 

order to obtain accurate assessments of pain and to effectively manage pain (Srouji, 

Ratnapalan, Schneeweiss, 2010; Villacres & Chumpitazi, 2018). The Wong-Baker FACES 

Pain Rating scale is a valid tool that has been successfully used in children ages three to 18 years 

(Canbulat, Ayban, & Inal, 2015; Canbulat Sabiner, Inal & Akbay, 2015; Inal & Kelleci, 2017; 

Moadad et al., 2015; Redfern et al., 2018). In children with cognitive or developmental delays or 

who are non-verbal, the Non-Communicating Children’s Pain Checklist is valid tool that is 

optimal for assessing pain in children ages four to 17 years of age (Schrieber et al., 2017). The 

Adult Numerical Scale (i.e., Zero to 10, with zero indicating no pain and 10 indicating the worst 
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possible pain) is a valid tool that is appropriate for utilization in adolescents experiencing acute 

pain (Villacres & Chumpitazi, 2018). Results from a randomized control trial conducted by 

Redfern et al. (2018) indicated that age was the strongest associated factor with child pain, 

suggesting that younger children reported higher pain scores.    

 Redfern et al. (2018) determined that pediatric anxiety related to routine needle-stick 

procedures may be underestimated by parents and healthcare providers. The negative 

experiences that children face during these routine procedures can have long-term detrimental 

consequences that extend well into adulthood including increased pain sensitivity, maladaptive 

responses to pain, poor cognitive and motor development, and long-term traumatic memories 

(Canbulat, Ayhan, Inal, 2015; Canbulat Sabiner, Inal, Akbay, 2015; Inal & Kelleci, 2017; 

Moadad et al., 2015; Potts, Davis, Elci, & Fein, 2017; Redfern et al., 2018). Anxiety related to 

needle-stick procedures may not resolve over time and has the potential to cause delays in 

seeking medical care and treatment, as well as adherence to future vaccinations (Canbulat 

Sabiner, Inal, Akbay, 2015; Redfern et al., 2018). Two well-established anxiety rating scales 

have been utilized among the literature that are reliable and valid tools for evaluating pediatric 

anxiety and fear: (1) The Child Rating of Anxiety Scale, and (2) The Children Fear Scale 

(Canbulat Sabiner, Inal & Akbay, 2015; Canbulat, Ayban & Inal, 2015; Potts et al., 2017). Based 

upon the recommendation from the American Society for Pain Management Nursing, optimal 

pain control that includes pharmacologic and non-pharmacologic measures should be employed 

before and during painful procedures for children, so that future anxiety can be controlled 

(Canbulat Sabiner, Inal & Akbay, 2015). Prevention of anxiety and distress during pediatric 

needle procedures has proven to increase patient satisfaction with their health care management 

(Canbulat Sabiner, Inal & Akbay, 2015).  
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 The Buzzy device has proven to significantly reduce anxiety and distress experienced by 

children undergoing needle-stick procedures (p < 0.001) (Canbulat, Ayban, & Inal, 2015; 

Canbulat Sabiner, Inal & Akbay, 2015). Utilizing Buzzy for children undergoing routine 

vaccination will reduce anxiety, and thereby increase compliance and willingness to receive 

routine immunizations and medical care in the future (Redfern et al., 2018).  

Implementation 

 This quality improvement (QI) project focused on the implementation and evaluation of 

the usage of the Buzzy device during vaccination of pediatric patients. The project was limited to 

children between the ages of 4 and 17 years who were receiving routine vaccinations at the 

clinical site. The estimated sample size (n = 2,310 patients) was based upon an approximate rate 

of 5 patients (age 4-17 years) per day per provider (n = 9) and the number of patients (age 4-17 

years) who receive vaccines during “Shot only” appointments, over the course of 14 weeks (see 

Appendix C). Exclusion criteria included children with cold sensitivity, Raynaud’s or Sickle Cell 

disease, or who had impaired skin integrity, as they were contraindications for using Buzzy. The 

project was carried out at a large suburban outpatient pediatric practice located in the mid-

Atlantic.  

 This QI project took place over a 16-week period. During the first week of 

implementation, fliers were posted in the waiting rooms describing Buzzy and project 

implementation (see Appendix D). A brochure describing the device was provided to front-desk 

staff to give to eligible children who presented for vaccinations (see Appendix E). On the first 

day of Week 1 of 16, the nursing and medical assistant staff received an email regarding the 

project and mandatory individualized training sessions. During the first and second weeks of the 

QI project, individual training of nursing and MA staff took place utilizing the Buzzy Teaching 
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Plan, which included training presentations developed by the manufacturer of the device (see 

Appendix F). “Super Trainers” were also designated during this time. Fliers were developed 

detailing information about device cleaning procedures and staff roles/responsibilities. The fliers 

were posted at each of the two nursing stations (see Appendix G). During week three, the QI 

Project went “Live”. Two Buzzy devices were designated to each nurses’ station, and one device 

was assigned to the nurse running the “Shot-only” appointments for the day. Each nurse/MA 

offered Buzzy to children ages 4-17 years undergoing vaccination on their assigned daily 

schedule, and documented that they completed the intervention on their designated “Weekly 

Nurse Buzzy Log” (see Appendix H). Each MA and nurse also distributed a “Buzzy Satisfaction 

Survey” (see Appendix I) for parents and patients to complete together and submit in an 

anonymous box prior to leaving the clinic. Weeks four through sixteen continued with the “Live” 

phase of the QI project, and during week eight, mandatory refresher training sessions were held 

regarding the proper use of Buzzy (see Appendix J). During this time, the QI Project Leader 

periodically sent encouraging emails to clinical staff, thanking them for their hard work, 

reminding to offer Buzzy to patients, and providing project updates.  

 Data was collected using two Audit Tools. The “Weekly Nurse Buzzy Log” was used by 

the MA/nurse to document Buzzy use. The second audit tool entitled, “QI Project Leader Buzzy 

Audit Tool” (see Appendix K) was utilized by the QI Project Leader during weeks 3 through 16, 

when performing weekly random audits on a total of 5 nurses/MAs, to ensure the project was 

implemented according to plan. The QI Project Leader asked the following questions to each of 

the nurses/MAs regarding their last patient encounter: (1) did you offer Buzzy, (2) did you use 

Buzzy, and (3) were you satisfied with using the device? Each week during weeks 3-16, the QI 

Project Leader reviewed and entered the data into an Excel spreadsheet. Data analysis included 
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descriptive statistics. Data was analyzed via a run chart, developed by Richard Scoville, PhD, to 

track Buzzy usage and to identify trends over the course of the 14-week period.  

 The QI project was designed to improve patient care at the identified suburban clinic, by 

addressing the pain management needs of children undergoing vaccination. The project was not 

intended to be generalized to other settings and was meant for the improvement of patient care 

within the organization. The QI project was tailored specifically to the site’s needs, vaccination 

process, procedures and workflow. To protect human subjects during the implementation phase 

of the project, the data obtained was anonymous, such that no identifiable information was 

recorded. The documents were stored in a file cabinet within the organization, and Excel file was 

saved on a password-encrypted computer at the organization. At the end of shift, each nurse 

submitted the “Weekly Nurse Buzzy Log” to the nurse manager who filed the logs until the start 

of the next business day. The process occurred daily for the extent of the QI project. The project 

was approved by the University of Maryland (UMB) Institutional Review Board for a Non 

Human subjects research determination, in addition to the suburban clinic as well. The 

enthusiasm and support not only of organizational mentors and QI project champions, but also of 

parents and patients, aided in the continuation of the project beyond its end. As no pain 

management protocol for vaccine administration existed previously at this organization, there 

was a clear need for the practice change to occur, which was a driving force in the sustainability 

of the project.  

Results 

 At the completion of the QI project, a total of 761 patients were offered Buzzy (see Table 

2). Six hundred and eighteen patients used the device, while 143 patients declined (see Table 2). 

Of those 618 patients who used Buzzy, 123 were ages 4-6 years, 134 were ages 7-9 years, 193 
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were ages 10-12 years, 120 were ages 13-15 years and 48 were ages 15-17 years (see Table 2). 

Based upon results from the run chart (see Figure 1), the week with the greatest number of 

patients utilizing Buzzy was week three (i.e., week one of implementation) with a total of n = 75 

patients. Week 15 (i.e., week 13 of implementation) yielded the lowest number of patients using 

Buzzy, with n = 21. The mean (μ) number of patients using Buzzy each week was 42.5.   

 A total of 523 Buzzy Satisfaction surveys were collected (see Table 3). For question 

number one: “Were you satisfied with your child’s vaccination process using Buzzy?” 

approximately ninety-seven percent of respondents answered “Yes”, while 3% answered “No”. 

This surpassed the project’s long-term goal, such that by week 16 at least 50% of parents of 

children ages 4-17 years who used Buzzy, would have reported satisfaction with their child’s 

immunization experience. For question number two: “Did you find Buzzy to be helpful?” nearly 

eighty-nine percent of respondents answered, “Yes”, while 11% answered “No”. Finally, for 

question three: “Would you opt to use Buzzy again in the future, for your child’s vaccinations?” 

ninety-one percent of respondents answered “Yes”, while 9% answered “No”.  

 Data from the weekly nurse/MA audits indicated the following: 100% of nurses (5 out of 

5) offered Buzzy to patients on weeks 1, 3-7, 9 and 12; while 40-80% of the five nurses audited 

offered Buzzy during weeks 2, 8, 10, 11, 13 and 14 of implementation (see Figure 2). The 

percentage of nurses using Buzzy varied between forty and one hundred percent during weeks 

one through fourteen of implementation (i.e., weeks 3-16 of the QI project). The satisfaction rate 

among nurses who utilized Buzzy ranged from 67% during week two, to 100% during weeks 

four through fourteen (see Figure 3). Nurse satisfaction increased as the weeks progressed in the 

implementation phase of the QI project.  
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 Due to time constraints of the nurses and MA, brief variable lunch shifts, and chaotic 

patient schedules, it was recommended by the nurse manager to provide individual Buzzy 

training sessions to nurses as opposed to larger “Lunch and Learn” sessions as originally 

intended. Although this teaching method was more time intensive, it allowed for one-on-one 

interaction between the nurse and QI project leader and aided in the nurses’ comfort and 

competency. In response to young patients (i.e., ages 4-6 years) and parents reporting that Buzzy 

was “Too cold”, modifications were made to the device based upon the manufacturer’s 

recommendations. The device was directly applied to the patient’s skin without attachment of the 

ice wings (i.e., only using the vibrating component of the device). In these instances, the patient 

either held the ice pack in their hand for distraction, or opted out of using the ice wings. The 

nurses and MA also developed their own modifications for using Buzzy in young children with 

sensitivity to the ice wings. Several of the nurses opted to let the ice pack thaw outside of the 

freezer for a few moments while preparing the patient’s vaccines, while others placed Buzzy 

with the attached ice wings directly over the patient’s sleeve, or used a tissue or paper towel as a 

thin barrier between the patient’s skin and the ice wings. Based upon patient and parent 

feedback, in addition to observations made by the nurses and MA, the abovementioned 

interventions benefitted these patients.  

Discussion 

 This quality improvement project provides support for the implementation of the Buzzy 

device during vaccine administration in a pediatric outpatient clinic. The short-term goal of 

having one hundred percent of nurses and the medical assistant trained and proficient in 

successful Buzzy use by the end of week two, was achieved. The second short-term goal of this 

QI project was partially achieved, as three weeks after implementation of Buzzy, 100% of 



REDUCING PEDIATRIC VACCINE-ASSOCIATED PAIN 14 

audited nurses offered the device to patients ages 4-17 years, however this percentage fell to a 

minimum of 40% during subsequent weeks (see Figure 2). These results may have occurred due 

to several factors: (1) the patient population on the day of the audits (i.e., patients seen were less 

than 4 years and greater than 17 years of age); (2) the lower volume of patients seen at the clinic 

during the months of November and December; and (3) nurse/medical assistant personal choice 

to offer or withhold Buzzy during vaccination. At the completion of this QI project, 96.9% of 

parents reported satisfaction with their child’s immunization experience, which well surpassed 

the long-term project goal of fifty percent (see Table 3). This result also exceeded data obtained 

by Potts, Davis, Elci, and Fein (2017) who found an 83% parental satisfaction rate with Buzzy 

use during their child’s vaccination process.   

 Ninety-one percent of parents surveyed in this QI project indicated that they would opt to 

use Buzzy for their child’s vaccinations in the future (see Table 3). This result was similar to that 

of Redfer, Chen, and Sibrel (2018) who found that 88% of parents of children who used Buzzy 

during vaccination desired to use the device for subsequent vaccinations in the future. During 

weeks 4-14 of the implementation phase of this QI project, 100% of nurses who used Buzzy 

indicated that they were satisfied with the device (see Figure 3). This exceeded the nurse Buzzy 

satisfaction rate of 83% achieved by Potts et al. (2017). The successful results achieved by this 

QI project, warrant consideration for applicability to other healthcare clinics seeking methods of 

pain reduction for children undergoing vaccination. The run chart displayed in Figure 1, is absent 

of a shift, run, trend or astronomical point, suggesting that the variation within the dataset is a 

result of random variation typical of the process, and is not the result of non-random attributable 

change (NHSScotland, n.d.).  
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 Several unintended consequences and limitations occurred during the course of this 

project. There was an unexpected power outage in the clinic for one day at the end of November, 

resulting in a critical and chaotic situation in which vaccines were unable to be administered and 

Buzzy was not used. Fortunately, patients affected by the power outage were rescheduled, and 

Buzzy was used during those clinic visits. The clinic was closed for the Thanksgiving holiday, 

and was open half-day the Friday after Thanksgiving for sick appointments only. These instances 

were not considered in the original estimate of the sample size of the project. In addition, despite 

significant effort to educate, support, and positively encourage the nursing and medical assistant 

staff, one nurse continued to not use Buzzy. This limited the opportunity for a portion of the 

patient population assigned to this nurse, to receive the Buzzy intervention. In addition, use of 

the device during the various flu clinics offered at the practice, was declined by the flu clinic 

coordinator for reasons related to the volume of patients scheduled and limited time. The 

decision limited the opportunity for many children to experience the benefits of the device, 

especially those patients who were very anxious or scared. This conveyed mixed messages to 

parents and their children about the usability and intended purpose of Buzzy. In addition, at the 

beginning of the implementation phase, nurses mentioned the slickness and ease with which the 

ice pack detached from the device as it melted. In an effort to resolve the issue, it was 

recommended by the QI leader that instead of sliding the device upward on the child’s arm, 

Buzzy should be taken off of the skin and place proximally. A few of the nurses mentioned that 

occasionally the accompanying strap did not hold the device securely in place. Based upon 

manufacture recommendations, the QI leader informed staff that using the strap was optional and 

if it caused delay in the vaccination process, the strap did need to be used.  
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 Despite the above-mentioned unintended consequences and limitations, the overall 

support and enthusiasm for the project was positive, and was embraced by the majority of the 

healthcare team, patients, and their families. Additional strengths of this project were its large 

sample size (n = 761), the nearly 85% survey response rate, and the high satisfaction rate among 

parents and patients.  

Conclusion 

 Results of this study confirm the efficacy of the Buzzy device in reducing vaccine 

associated pain, and speak to the success and usefulness of this QI project. The support for 

Buzzy, in addition to the precedence this clinic has set with regards to the availability of the 

device, will aid in the project’s sustainability. This QI project can be utilized a model for other 

pediatric clinics seeking methods to decrease vaccine-associated pain for their patients. 

Implications for future research include use of the device on a younger population of patients 

(i.e., 6 months and older), as well as its application during additional needle stick procedures 

(i.e., venipuncture, finger stick, heel prick, allergy injections, etc.). Suggested next steps include: 

(1) incorporation of this device as standard of care during vaccine administration at the clinic; (2) 

development of a vaccine-associated pain management protocol to include Buzzy; (3) integration 

of Buzzy usage within nurse/MA orientation training; (4) implementation of an EHR function 

that would prompt nurses to use Buzzy prior to administering vaccines, and track the device’s 

usage among patients; and (5) use of the device during future influenza clinics.  
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Table 1 

Evidence Review 

Author, Year Study 
Objective/Intervention 

Design Sample (n) Outcomes Studied 
(how measured) 

Results Level 
and 

Quality 
Rating 

1.) Redfern, 
Chen, & Sibrel, 
2018 

Impact of Buzzy device (cold 
and vibration intervention) on 
pain scores during pediatric 
vaccination, compared to no 
intervention.  
 
25 children randomized to 
intervention group (Buzzy) 
 
25 children randomized to 
control group (no 
intervention) 
 
10-point Likert-scale parent 
satisfaction exit survey 

Prospective 
Randomized 
controlled trial  

n = 50 children 
(ages 3-18 
years)  
from 
ProMedica 
Toledo 
Children’s 
Hospital 
(Toledo, OH, 
USA) from 
April 2016 to 
September 
2016 
 

Wong Baker Faces Pain 
Scale for child, parent 
and observer reported 
anxiety and pain 
 
Parent satisfaction 
scores (1-10) to survey 
questions related to 
their child’s vaccination 
experience and office 
visit  
 

Pain:  
Post-procedure pain rated 
by children was 
significantly less in the 
Buzzy group than the 
control group (mean 
difference -2.39 [95%CI -
0.48 to -4.24, p = 0.015])   
 
Post-procedure pain rated 
by observers was lower in 
the Buzzy group as 
compared to the control 
group (p= 0.04), however 
post-procedure pain rated by 
parents was not significantly 
lower than the control group 
(p = 0.09) 
 
Anxiety: 
Buzzy did not effect 
children’s expectations as to 
how much they though the 
injection would hurt (mean 
rating in control group = 
5.72, vs. Buzzy group 5.0, 
p=0.45) 
 
Anxiety rating for children 
in control group 5.18, vs. 

2 A 
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4.34 in Buzzy group (p = 
0.43).  
“Neither parents nor 
observers rated patients in 
the Buzzy group to be less 
anxious than in the control 
group” (Redfern et al., 
2018, p. 4). 
 
Satisfaction: 
Parent satisfaction was 
strongly correlated with 
their rating of their child’s 
pain (R = 0.58, p < 0.001) 
88% of Buzzy group parents 
and 64% of the control 
group parents responded 
“Definitely yes” or 
“probably” as to whether 
they would want their child 
to receive the Buzzy device 
during future injections. 
 
No significant difference 
between the control group 
and intervention group, in 
satisfaction rating of the 
overall visit experience. 
 
Parents of children in the 
Buzzy group rated the visit 
as “better than expected”, as 
compared to the control 
group.  

2.) Inal & 
Kelleci, 2017 

Individual and combined 
effects of Buzzy device and 
distraction on relief of blood 
draw associated pediatric 
pain.  
 

Randomized 
Control Trial 

n = 218 
children (ages 
6-12 years) 
who presented 
to the 
children’s 

Children’s self report of 
pre-procedure anxiety 
using the Children’s 
Anxiety and Pain Scale 
(0-5 scale using 5 
cartoon faces) 

Significant difference in 
children’s self-report of pain 
during the procedure, as 
well as parent’s report and 
observer’s report of the 
child’s pain (p < 0.001) 

2 A 
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56 children were randomized 
to Group 1 (no intervention) 
55 children were randomized 
to Group 2 (Buzzy 
intervention) 
 
55 children were randomized 
to Group 3 (DistrACTION 
Cards) 
52 children were randomized 
to Group 4 (DistrACTION 
Cards and Buzzy device) 
 

clinic at a 
university 
hospital in 
Istanbul from 
May 2 to June 
24, 2014, 
requiring 
venipuncture 
 
 
 

 
Children’s self-
assessment of pain, as 
well as parent’s and 
observer’s assessment 
of the child’s pain using 
Faces-Pain-Scale-
Revised (FPS-R) 
(0-10 scale using 6 
cartoon faces) 

among the three 
intervention groups as 
compared to the control 
group. 
 
No significant difference 
between pre-procedural 
anxiety levels in children 
among all four groups (p > 
0.05) 
 
Distraction and 
thermomechanical 
stimulation (Buzzy) were 
both found to be effective in 
pain reduction (p = 0.001) 
 
The combination of 
distraction with external 
thermomechanical 
stimulation produced the 
lowest mean pain score 
(0.53 +/- 0.9, p = 0.001). 
 
Lowest mean pain score of 
the Buzzy group (1.38 +/- 
1.3, p = 0.001) was less than 
the Distraction group (2.43 
+/- 1.3, p = 0.001).  

3.) Potts, Davis, 
Elci, & Fein, 
2017 

Comparison of child and 
nurse-reported pain during IV 
catheter insertion when using 
the Buzzy device versus 
standard of care (4% topical 
Lidocaine) 
 
114 children were 
randomized to the 
intervention group (Buzzy) 
 

Randomized 
control trial 

n = 224 
children (ages 
4-18 years) 
requiring IV 
insertion in the 
emergency 
department at 
an urban 
tertiary care 
hospital  
 

Child self-report of pain 
using the Faces Pain 
Scale-Revised (FPS-R) 
 
Child self-report of 
anxiety using the 
Child’s Rating of 
Anxiety Scale 
(0-10 scale) 
 
Study nurse or research 

Buzzy and topical Lidocaine 
displayed equal 
effectiveness for reducing 
pain and anxiety in children 
undergoing IV insertion 
 
Median time for completion 
of the IV placement was 
significantly shorter for the 
Buzzy group compared to 
the topical Lidocaine group 

2 A 
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110 children were 
randomized to the control 
group (standard of care, 4% 
topical Lidocaine) 

The study was 
conducted over 
a 26-month 
period. 
 
 

assistant report of 
child’s  
pain using the Face, 
Legs, Activity, Crying, 
Consolability (FLACC) 
scale. 
 
Caregivers and nurses 
completed 
instrument/procedure 
satisfaction surveys. 

(3.0 vs. 40.5 minutes; p < 
0.0001) 
 
Registered nurses (RN) and 
caregivers reported high 
satisfaction scores (>/= 
83%, scored 0-10) for both 
methods (Buzzy and 4% 
topical Lidocaine). 

4.) Schreiber, 
Cozzi, 
Rutigliano, 
Assandro, 
Tubaro, Wiel, 
Ronfani, & 
Barbi, 2015 

Assessment of analgesic 
efficacy of cooling vibration 
(Buzzy device) during 
venipuncture in children with 
cognitive impairment.  
 
34 children were randomized 
to the intervention group 
(Buzzy) 
 
36 children were randomized 
to the control group (no 
intervention) 

Randomized 
control trial 

n = 70 children 
(ages 4 to 17 
years) with 
cognitive 
impairment and 
no verbal 
communication 
who required 
venipuncture/I
V access 
without 
application of 
topical 
anesthetic due 
to parents’ 
refusal or time 
constraint 

Primary outcome: 
Parent report of their 
child’s pain level using 
Non-communicating 
Children’s Pain 
Checklist-postoperative 
version scale (NCCPC-
PV) with scores ranging 
from 0-80.  
Scores less than or 
equal to 10 indicate 
absence of pain or mild 
pain 
Scores > 10.0 indicate 
Moderate to severe pain  
 
Secondary outcomes: 
Needle procedure 
success rate on first 
attempt in the two 
groups; Number and 
type of adverse events 
in the two groups 

NCCPC-PV scores were 
statistically significantly 
lower in the Buzzy group as 
compared to the control 
group (p = 0.03) 
 
Parents reported no or mild 
procedural pain in 32 
children (91.4%) in the 
Buzzy group, and in 22 
children (61.1%) in the 
control group (p = 0.003) 
 
No statistically significant 
difference in the needle 
procedure success rate on 
first attempt between the 
Buzzy group and the control 
group (p = 0.71) 
 
No statistically significant 
difference in adverse events 
between the Buzzy group 
and the control group (p = 
0.36) 

2 B 
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5.) Canbulat, 
Ayhan, & Inal, 
2015 

To explore the effect of 
Buzzy device on pain and 
anxiety in children during 
peripheral IV insertion 
 
88 children were randomized 
to the intervention group 
(Buzzy) 
 
88 children were randomized 
to the control group (no 
intervention) 

Prospective 
Randomized 
controlled trial  

n = 176 
children (ages 
7-12 years) in 
the Pediatric 
Surgical 
Department of 
Maternal and 
Child Hospital 
in Karaman, 
Turkey (July - 
September 
2012) 
 

Child, parent and 
observer report of pre-
procedure and 
procedural fear and 
anxiety levels using 
The Children’s Fear 
Scale (CFS)  
(0-5 point scale) 
 
Children’s post-
procedure self report of 
pain was assessed using 
the Wong Baker Faces 
Scale (WBFC) and the 
Visual Analog Scale 
(VAS)  

Children in the Buzzy group 
had statistically significant 
lower pain and anxiety 
levels based upon self-
report, as compared to the 
control group (p < 0.001).   
 
Parents and the observer’s 
reports of children’s anxiety 
and fear were statistically 
significant lower in the 
Buzzy group as compared to 
the control group (p < 
0.001) 
 

2 B 

6.) Canbulat 
Şahiner, İnal, & 
Akbay, 2015 

Effect of Buzzy device on 
children’s anxiety and pain 
levels during vaccination 
 
52 children randomized to 
the experimental group 
(Buzzy device) 
 
52 children randomized to 
control group (no 
intervention) 

Prospective 
Randomized 
control trial 

n = 104 
7-year old 
children 
receiving Dtap 
vaccination 
at two schools 
located in 
Karaman, 
Turkey 
between May 
and June 2012 
 
 
 

Pain assessed using 
Wong-Baker FACES 0-
10 scale via child self-
report and observer 
report (one nurse and 
one researcher) 
 
Anxiety assessed using 
Children Fear Scale (0-
4) 
via observer report (one 
nurse and one 
researcher) pre-
procedure and intra-
procedure 
 
 

Experimental group had 
significantly lower self-
reported pain levels (1.38+/- 
1.92) than the control group 
(3.42 +/- 3.10) (p= .001 for 
both groups) 
 
Experimental group had 
significantly lower observer 
reported pain levels (1.31+/- 
1.36 and 1.15+/- 1.27) than 
the control group (4.85+/- 
2.72 and 4.60+/- 2.94) (p= 
.001 for both groups) 
 
Observer-reported anxiety 
levels of children in the 
experimental group (0.58+/- 
0.63 and 0.73+/- 0.66) were 
significantly lower than in 
the control group (1.96+/-
1.13 and 1.92+/-1.18) (p = 
.001for both groups) 
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No significant difference 
between pre-procedure 
anxiety levels in control 
versus experimental group. 

7.) Moadad, 
Kozman, 
Shahine, 
Ohanian, & 
Badr, 2015 

1. Evaluate the effects of 
Buzzy on pain ratings of 
patients, mothers and nurses 
during peripheral IV 
insertion. 
 
2. Evaluate the time it takes 
for a successful IV start. 
 
3. Identify factors associated 
with children’s perceptions of 
pain.  
 
25 children were randomized 
to the intervention group 
(Buzzy) 
 
23 children were randomized 
to the control group (no 
intervention) 

Randomized 
control trial  

n = 48 children 
(ages 4-12) 
undergoing IV 
insertion at the 
on either the 
pediatric unit at 
American 
University 
Medical Center 
(AUBMC) or 
Children’s 
Cancer Center 
of Lebanon 
(affiliate of 
AUBMC) 
 
Study was 
conducted from 
January 2013 
to December 
2014 

Child, mother, and 
nurse assessment of 
pain using Wong-Baker 
FACES Pain Rating 
Scale (0-10 scale using 
6 picture faces) 

Children and nurses reports 
of pain were higher when 
the Buzzy device was not 
utilized. (Child mean pain 
score with Buzzy 2.31, 
without Buzzy 4.38, p = 
0.011; Nurse mean pain 
score with Buzzy 3.04, 
without Buzzy 4.90, p = 
0.014) 
 
No significant difference in 
pain ratings by mothers, 
between the intervention 
and control group.  
 
No difference in time for a 
successful IV start between 
the intervention and control 
group. 
 
Younger children (p = 
0.007), female children (p = 
0.00), and children with 
cancer (p = 0.003) had 
significantly higher pain 
scores in the control group 
versus the Buzzy group.  

2 C 

8.) Srouji, 
Ratnapalan, & 
Schneeweiss 
(2010)  

Assessment and non-
pharmacological 
management of pediatric 
pain.  

Evidence from the 
opinion of 
authorities 

N/A Pain Assessment Tools 
based upon age groups: 
(1) Neonates and 

Infants  
a. Neonatal 

Facial Coding 
System 

Results of the literature 
reviewed in this article 
indicate that pediatric pain 
is inadequately managed.   
 
Behavioral strategies for 
pain management, best 

7 B 
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(NFCS) 
b. Neonatal 

Infant Pain 
Scale (NIPS) 

c. The Premature 
Infant Pain 
Profile (PIPP) 

d. Crying 
Requires 
Increased Vital 
Signs 
Expression 
Sleeplessness 
(CRIES) 

e. Maximally 
Discriminate 
Facial 
Movement 
Coding 
System 
(MAX) 

(2) Toddlers 
a. The Faces 

Legs Activity 
Cry 
Consolability 
Scale 
(FLACC) 

b. The 
COMFORT 
Scale 

c. The 
Observational 
Scale of 
Behavioral 
Distress 
(OSBD) 

d. Observational 
Pain Scale 
(OPS) 

suited for each 
developmental age group:  
(1) Infants and Neonates - 

Non-nutritive sucking, 
skin-to-skin contact, 
rocking/holding the 
infant and swaddling.  

(2) Toddlers and 
Preschoolers -  
Age appropriate 
explanation, asking 
questions, distraction 
activities (i.e., bubbles 
toys, bright colors) 
and/or conversations, 
deep breathing, reading 
books, singing songs 

(3) School-Age Children - 
Age appropriate 
information, offering 
simple choices, 
active/passive pain 
management techniques 
(i.e., blowing bubbles, 
singing, squeeze balls, 
breathing, electronics, 
listening to music, 
reading a book, 
watching videos, etc). 

(4) Adolescents-  
Ensure privacy, offer 
choices for distraction, 
offer the option for 
family or friends to be 
present during painful 
procedure, suggesting 
active/passive 
distraction techniques  
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e. The Toddler-
Preschooler 
Postoperative 
Pain Scale 
(TPPPS) 

(3) Preschoolers 
a. The Child 

Facial Coding 
System 
(CFCS) 

b. Poker Chip 
Tool 

c. Wong-Baker 
Faces Pain 
Scale 

d. The OUCHER 
Scale 

(4) School-Age 
a. Visual 

Analogue 
Scale (VAS) 

b. Pediatric Pain 
Questionnaire 

c. Adolescent 
Pediatric Pain 
Tool (APPT) 

(5) Adolescents 
a. The McGill 

Pain 
Questionnaire 
(MPQ) 

Non-pharmacologic 
Pain Management 
Modalities 
(1) Cognitive 

Interventions 
a. Imagery 
b. Preparation/Ed

ucation/Inform
ation 
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c. Coping 
statements 

d. Parental 
training 

e. Electronic 
devices 

(2) Behavioral 
Interventions 
a. Breathing 

techniques 
b. Positive 

coping 
behaviors 

c. Desensitizatio
n 

d. Positive 
reinforcement 

e. Parent 
coaching 

9.) Villacres & 
Chumpitazi 
(2018) 

Management of acute 
pediatric pain and anxiety in 
the primary care setting.  
 

Evidence from the 
opinion of 
authorities 

N/A Pain Assessment 
utilizing:  
(1) FLACC scale or 

revised FLACC 
scale for infant, 
non-verbal or 
cognitively 
impaired children, 

(2) FACES Pain Scale-
Revised (FPS-R) 
for children ages 3 
and older without 
developmental 
delay or the Wong-
Baker FACES Pain 
Scale 

(3) Numeric Pain 
Scale for 
adolescent patients. 

Pain Management 
Strategies: 

N/A 7 B 
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(1) Non-
pharmacologic  

(2) Topical/Transderm
al Agents 

(3) Analgesics 
(4) Intranasal 

adjuvants 
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Table 2 
 
Buzzy Participant Characteristics 
	
Patients Number (n) Percentage (%) 
Total Offered Buzzy 761  

Used 618 81.2 
Declined 143 18.8 

   
Age Range (Years) Used Buzzy   

4 - 6  123 19.9 
7 - 9 134 21.7 
10 - 12 193 31.2 
13 - 15 120 19.4 
16 - 17 48 7.8 

Total 618 	
	
Note. The total number of patients ages 4-17 years, who were offered The Buzzy during routine 

vaccination, was n = 716. Of those patients who were offered The Buzzy, 618 patients used the 

device, while 143 declined. The 618 patients, who used The Buzzy, were further categorized into 

specific age groups, as depicted above.   
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Table 3 
 
Survey Response of Patient/Parent Satisfaction With Buzzy  
 
 Number (n) Percentage (%) 
Question 1: “Were you 
satisfied with your child’s 
vaccination process using 
The Buzzy?” 

Yes 
No 
Blank 

 
 
 
 

503 
16 
4 

 
 
 
 

96.9 
3.1 

Question 2: “Did you find 
The Buzzy to be helpful?” 

Yes 
No 
Blank 

 
 

459 
58 
6 

 
 

88.8 
11.2 

Question 3: “Would you opt 
to use The Buzzy again in the 
future, for you child’s 
vaccinations?” 

Yes 
No 
Blank 

 
 
 
 

475 
47 
1 

 
 
 
 

91.0 
9.0 

 
Total Number of Surveys 

 
523 

 
84.6 

 
Note. A total number of n = 523 satisfaction surveys were received. The survey response rate of 

84.6% was calculated based upon the total number of children who utilized The Buzzy n = 618. 

Dividing the total number of surveys received by the total number of children who utilized The 

Buzzy, yields a survey response rate of nearly eighty-five percent.  The “Blank” category above 

indicates those questions that were not completed on the survey. “Blank” responses were not 

taken into consideration when determining “Yes” and “No” response percentages for each 

individual question.  
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Figure 1. Implementation of Buzzy intervention at a suburban pediatric primary care clinic. 

During weeks one and two, training of nursing and medical assistant staff took place. The QI 

project went “Live” on week three, during which time The Buzzy device was implemented for 

vaccination of children ages 4 to 17 years, at this suburban outpatient primary care office. The 

implementation phase lasted for a total of 14 weeks, ending at week sixteen.  
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Figure 2. Nurse audit results of Buzzy implementation. A total sample size of n = 5 nurses were 

randomly audited weekly during weeks one through fourteen of the implementation phase (i.e., 

weeks 3-16 of the QI project). Nurses were asked if they offered The Buzzy to their most recent 

patient, and if they subsequently used The Buzzy on that patient. *This QI project took place 

over the course of sixteen weeks, however the first two weeks consisted of training, and 

therefore were not taken into account when analyzing results of implementation.  
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Figure 3. Satisfaction among nurse Buzzy users. A total sample size of n = 5 nurses were 

randomly audited weekly during weeks one through fourteen of the implementation phase (i.e., 

weeks 3-16 of the QI project). Of those nurses who utilized The Buzzy during vaccination of 

their most recent patient, satisfaction with Buzzy usage was determined. *This QI project took 

place over the course of sixteen weeks, however the first two weeks consisted of training, and 

therefore were not taken into account when analyzing results of implementation.  
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Appendix A 
 

DNP Project Name: Reducing Pediatric Vaccine-Associated Pain Using The Buzzy 
 
DNP Project Purpose Statement: The purpose of this DNP project is to implement and evaluate the usage of The Buzzy device during vaccination of children 
ages 4-17 years, in a large rural pediatric primary care clinic in the mid-Atlantic. 
 
Short-Term SMART Objectives: 

1. By September 7, 2018, (2 weeks after start of Fall semester) 100% of nurses and medical assistants will be trained and signed-off on being able to 
successfully use The Buzzy.  

2. By September 28, 2018 (3 weeks after implementation) 75% of patients ages 4-17 years undergoing vaccination will be offered The Buzzy device and a 
parent satisfaction survey. 

Long-Term SMART Objectives: 
1. By the end of December 2018 (end of implementation) at least 50% of parents of children ages 4-17 who used The Buzzy, will have reported 

satisfaction with their child’s immunization experience. 
2. By the end of August 2019 (one year after project implementation) 100% of nurses and medical assistants will offer The Buzzy Device as routine 

standard of care during vaccination of children ages 4-17 years. 
 
Population/Context: 
Mobilize: WHO will help facilitate the changes in structures and processes (practices)? 
List of Core DNP QI Project Team Members – Dr. Monique-Soileau-Burke (Clinical Site Representative, Pediatrician and Partner of the practice), Mary Cassidy 
(Nurse Manager of the practice), Elizabeth Johnson (CRNP at the practice, Project Champion), and Bethany Fry (CRNP at the practice, Project Champion) 
Others I will mobilize after the draft plans have been developed- Physician and Nurse Practitioner staff, nurses and medical assistants, and administrative/front 
desk staff. 
 
Assess: WHAT structures and processes (practices) need to change and WHY?  
Currently no pain management protocol exists at this practice, for children undergoing vaccination. Vaccination is the number one cause of iatrogenic pain in 
childhood (Taddio, Ilersich, Ipp, Kikuta & Shah, 2009). The Buzzy will benefit patients by significantly reducing pain during vaccination, and will thereby 
enhance parent satisfaction with their child’s immunization experience. 
What structure, process, and outcome measures will be used to measure progress? 
• Structure measures used to measure progress will be the number of nurses/medical assistants who use The Buzzy device during vaccine administration per 

day, week, and month during the Fall 2018 semester. 
• Process measures used to measure progress will be the number of patients who use The Buzzy device during vaccination over the course of each day, week, 

and month during the Fall 2018 semester. The number of nurses/MAs who offer and administer The Buzzy device.  
• Primary outcome measures used to measure progress will be parent/patient satisfaction. A secondary outcome measure used to evaluate progress will be 

nurse/MA satisfaction with the Buzzy device.  
 
Plan: HOW will these changes be made (strategies and tactics)? WHEN will these changes be made? 
Timeline -  

• Day 1 of Week 1 (Monday August 27, 2018) 
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o Post fliers in the waiting room and exams rooms regarding the Buzzy device and upcoming project implementation 
o Provide the front-desk staff with Buzzy Information Form to give to every child (age 4-17 years) who is coming to the office for their well-

child exam or vaccines. 
§ A brochure will be distributed to parents and patients regarding the Buzzy device and a brief overview of its purpose/function in the 

reduction of vaccine-related pain.  
o Email Nursing and Medical Assistant staff regarding Buzzy device training materials and the upcoming two mandatory training dates (i.e., 

training agenda, links to YouTube tutorial videos) 
• Week 1 to Week 2 (Monday August 27th to Friday September 7th) 

o Initial training of nursing and medical assistant staff: 
§ In-service training presentation entitled “Buzzy Boot-Camp” developed by the manufacturer of the device (including handouts, 

instructional videos and hands-on-demonstration) regarding the Buzzy device and how it is used during injections  
§ During these two training sessions (dates to be determined by the RN Manager) each person will demonstrate and be signed off on the 

correct placement and usage of the Buzzy device. Question and concerns will also be addressed during these sessions.  
§ During this session, “Super Trainers” will be designated, who will be Mary Cassidy (RN Manager), a senior medical assistant and a 

senior nurse who will be there for training/questions in my absence and ensure that the project continues to run smoothly. 
o Post Buzzy “How-to-Use” flier at each nurses station: 

§ Easy-to-read, simple instructions on how to use the device and how to properly clean in between patients 
• Week 3 (Monday September 10th to Friday September 14th) 

o Go “Live” with Buzzy Device:  
§ 2 Buzzy devices will be designated to Nurses’ Station A, 2 Buzzy devices will be designated to Nurses’ Station B, and 1 Buzzy device 

will be designated to be used by the nurse who is running “Shot-only” appointments for the day 
§ Each nurse will offer the Buzzy device to children ages 4-17 undergoing vaccination, on their assigned daily schedule 
§ The nurse or MA will document on their “Weekly Nurse Buzzy Log” the age category that the child falls under and whether or not 

they received the Buzzy intervention.  
§ Each week I will collect these documents and will review/analyze the data  

o Weekly Reminders: 
§ Send out a reminder email each week to the nurses and medical assistant staff to make sure they are offering the Buzzy to patients as 

well as refreshers on how to use the device.  
§ Send out a reminder email each week to front desk staff to give the Buzzy Brochure to patients ages 4-17 coming for shots  
§ Make sure there are adequate amounts of fliers/handouts at the front desk each week  

• Week 4 (Monday September 17th to Friday September 21st) 
o Continue with “Live” phase of Buzzy Project (as outlined above) 
o Continue with Weekly Reminders (as outlined above) 

• Week 5 – Week 7 (Monday September 24th to Friday October 12th) 
o Continue with “Live” phase of Buzzy Project (as outlined above) 
o Continue with Weekly Reminders (as outlined above) 

• Week 8 (Monday October 15th to Friday October 19th) 
o Continue with “Live” phase of Buzzy Project (as outlined above) 
o Continue with Weekly Reminders (as outlined above) 
o Hold a “Lunch-and-Learn” In-service refresher course on proper use of the Buzzy device 
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• Week 9 – Week 14 (Monday October 22nd to Friday December 7th) 
o Continue with “Live” phase of Buzzy Project (as outlined above) 
o Continue with Weekly Reminders (as outlined above) 

Implement: WHAT strategies and tactics were used? WHEN were the desired changes made? 
Step 1:  Perform small tests of change 
Step 2:  Full-scale implementation 
Track: WHAT structures and processes (practices) were changed based on the metrics we used to measure progress (including frequency of assessment)? HOW 
did these changes affect outcomes? 
WHAT do we need to do differently to make greater progress toward improving outcomes? 
 
Date: 04/29/18 Re-Assessment Date 1: ________ Re-Assessment Date 2:_______, etc. 
Plan Developed by (List all contributors): Brittany M. Hoke 

The Institute for Perinatal Quality Improvement (PQI) grants the University of Maryland School of Nursing permission to utilize and make modifications to 
PQI’s MAP-IT worksheet to support the DNP students learning.  

For permission to further modify or utilize PQI’s MAP-IT worksheet in other settings contact: info@perinatalQI.org. 
Reference:  Guidry, M., Vischi, T., Han, R., & Passons, O. MAP-IT: a guide to using healthy people 2020 in your community. U.S. Department of Health and 

Human Services. The Office of Disease Prevention and Health Promotion, Washington, D.C. https://www.healthypeople.gov/2020/tools-and-resources/Program-
Planning 
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Appendix B 

Project Proposal Summary 
Problem: Vaccination is the number one cause of iatrogenic pain in childhood (Taddio, Ilersich, 
Ipp, Kikuta & Shah, 2009). Currently no pain management protocol exists at this practice, for 
children undergoing vaccination.  
Purpose Statement: The purpose of this DNP project is to implement and evaluate the usage of 
The Buzzy device during vaccination of children ages 4-17 years, in a large rural pediatric 
primary care clinic in the mid-Atlantic. 
Evidence: The Buzzy device is an effective combination of vibration and external cold 
analgesia, which significantly reduces injection pain in children (Canbulat, Ayhan, Inal, 2015; 
Canbulat Sabiner, Inal, Akbay, 2015; Inal & Kelleci, 2017; Moadad et al., 2015; Potts, Davis, 
Elci, & Fein, 2017; Redfern, Chen & Sibrel, 2018; Schreiber et al., 2015).  
Implementation Plan: This QI project is anticipated to take place over a 14-week period. 
During week one, fliers will be posted in the waiting rooms regarding the Buzzy device and 
announcing the upcoming project implementation. The front-desk staff will be provided with a 
Buzzy Information Form to give to every child (age 4-17 years) presenting for vaccines, 
explaining the project and The Buzzy device. During the first and second weeks of the QI 
project, initial training of nursing and MA staff will take place. “Super Trainers” will be selected 
and “How-to-Use Buzzy” fliers will be posted at each nurses’ station. During week three, the QI 
Project will “Go Live”. Two Buzzy devices will be designated to Nurses Station A and B, and 
one device will be assigned to the nurse who is running the “Shot-only” appointments for the 
day. Each nurse/MA will offer the Buzzy device to all children ages 4-17 years undergoing 
vaccination on their assigned daily schedule, and will document that they completed the 
intervention on their “Weekly Nurse Buzzy Log”. The nurse/MA will then write the date the 
intervention was completed on the “Buzzy Device Handout”, giving the top portion to the parent 
and keeping the office copy to be scanned into the patient’s electronic medical record. Weeks 
four through fourteen will continue with the “Live” phase of the QI project, and during week 
eight, a “Lunch-and-Learn” refresher course will be held regarding the proper use of the Buzzy 
device. Buzzy reminder emails will be sent weekly to nursing, MA and front desk staff. 
Data Collection and Analysis Plan: Data will be collected using two Audit Tools: (1) A 
running log documented by the nurses/MAs that will track the number of patients receiving The 
Buzzy intervention, and (2) A running log documented by the QI Project leader that will 
randomly track the personnel who are using The Buzzy device, each week. Data analysis will be 
run using Excel and include descriptive statistics (i.e. the mean, standard deviation, frequency 
and percentage of Buzzy usability). Data will be analyzed via a run chart to track Buzzy usage 
and to identify trends over the course of the 14-week period. The run chart will be created in 
Excel utilizing the template developed by Richard Scoville, PhD.  
Measures to Protect Human Subjects: The documents will be stored in a locked file cabinet 
within the organization. At the end of shift, each nurse will submit the “Weekly Nurse Buzzy 
Log” to the Nurse Manager who will file the logs and lock them in a secure storage cabinet, until 
the start of the next business day. This process will occur daily for the course of the QI project. 
The Excel data file will be save on a password-encrypted computer at the organization. The 
project will be submitted to the University of Maryland (UMB) Institutional Review Board for a 
Non Human subjects research determination and approval to implement this DNP project will be 
also be requested from the organization. 
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Appendix C 

Estimation of QI Project Sample Size 

Day of the 
Week 

Number of 
Healthcare 
Providers 

Approximate 
Number of 

Children (Ages 4-
17yrs) Vaccinated 

Per Day 

Total Number of Children (Age 4-
17yrs) Vaccinated Per Week 

Monday 6 5 30 

Tuesday 6 5 30 

Wednesday 5 5 25 

Thursday 7 5 35 

Friday 8 5 40 

Saturday 2 5 * 5  

   Weekly Total: 165 children  
 
Project Total: 2,310 children 
  = (165 x 14 implementation weeks)** 

 

*Note: Saturday’s are Urgent Care appointments only, staffed with one nurse practitioner and 
one physician. Well-child appointments, where children typically receive vaccinations, are not 
scheduled on Saturdays. The number “5” accounts for the approximate number of children age 4-
17 years who receive vaccines during the weekly Saturday “Shot Only” appointments. During a 
“Shot Only” appointment, the child is only seen by a nurse for vaccine administration. 
 
**Note: Although the implementation of this QI project spans the course of 16 weeks, the first 
two weeks involve training the nursing staff. The project “Roll out” is therefore scheduled to 
start at week three.  
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Appendix D 

The	Buzzy	Device		
Is		

Coming	Soon!	
	

For	Information	Visit:	
	

https://buzzyhelps.com	
	
	

OR	
	
	

	Scan	the	QR	Code	Below	With	Your	
Smart	Phone!	
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Appendix E 

Buzzy	Brochure	
	

	
	

Retrieved	from:	https://buzzyhelps.com/products/brochures-25-pack	
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Appendix F 

Buzzy	Teaching	Plan	–	Initial	Training	

Learning Objectives Content Outline Method of 
Instruction 

Time 
Spent 

Method of 
Evaluation 

Nurses and Medical Assistants 
will develop an understanding 
of the DNP project, what it 
entails, and their 
roles/responsibilities. 

Description of DNP project 

Discuss roles and responsibilities of nurses and 
medical assistants 

o “Roles and Responsibilities” 
o “Buzzy How to Use”  
o “Weekly Nurse Buzzy Log” 
o “Buzzy Device Handout” 
o “Buzzy Satisfaction Survey” 

Introduce Project Champions  

Verbal discussion 

Refer to the five documents 
listed in the previous 
column, in discussion of 
roles/responsibilities.  

 

Verbal introduction of 
project champions: Two RNs 
and the Nurse Manager. 

5 
minutes 

Verbalization 
of 
understanding, 
and sign-off at 
end of 
training. 

Nurses and Medical Assistants 
will verbalize what the Buzzy 
device is/how it works, its 
importance and what it does 
for children during 
vaccinations.  

 “Buzzy Brochure” Provide each nurse with 
“Buzzy Brochure” that they 
can take home and read  

5 
minutes 

Sign-off after 
teach back 

Nurses and Medical Assistants 
will demonstrate correct 
usage of The Buzzy 

https://buzzyhelps.com/pages/videos 
o “How to prepare multi-patient Ice wings” 

video 
o “How to prepare Buzzy” video 

Reference again, the “Buzzy How to Use” document 
– where to find it and go over its content  

In-person Demonstration 
with Buzzy device, and 
Video presentation 

5 
minutes 

Sign-off after 
observation of 
correct 
completion of 
the task. 
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Nurses and Medical Assistants 
will verbalize their 
understanding of how to 
properly clean The Buzzy. 

https://buzzyhelps.com/pages/videos 

o “How To Clean Buzzy” video 

Reference the “Buzzy Cleaning Procedure” 
Document – where to find it and go over its content 

In-Person Demonstration 
with Buzzy device, and 
Video presentation 

5 
minutes 

Sign-off after 
observation of 
correct 
completion of 
the task. 

 Answer questions/concerns. Q&A session 5 
minutes 
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Buzzy	Training	Sign-Off	Roster	
	

Employee’s	Name	
(Printed)	

Position	
(MA,	
Nurse)	

Trainer’s	Name	
(Printed)	

Initial		
Training	Completed	

Refresher		
Training	Completed	

	
1.	
	

	 	 Date:	
Employee	Initials:	
	

Trainer	Initials:	

Date:	
Employee	Initials:	
	

Trainer	Initials:	

2.	
	

	 	 Date:	
Employee	Initials:	

Trainer	Initials:	

Date:	
Employee	Initials:	
	

Trainer	Initials:	

3.	

	 	 Date:	
Employee	Initials:	
	

Trainer	Initials:	

Date:	
Employee	Initials:	
	

Trainer	Initials:	

4.	

	 	 Date:	
Employee	Initials:	
	

Trainer	Initials:	

Date:	
Employee	Initials:	
	

Trainer	Initials:	

5.	

	 	 Date:	
Employee	Initials:	
	

Trainer	Initials:	

Date:	
Employee	Initials:	
	

Trainer	Initials:	

6.	

	 	 Date:	
Employee	Initials:	
	

Trainer	Initials:	

Date:	
Employee	Initials:	
	

Trainer	Initials:	
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1	 2	 3	 4	

Appendix G 

HOW TO USE BUZZY® 
 

 

Freeze Ice 
Wings 

Wings will stay frozen 10 
minutes at room 

temperature. For best 
pain relief, the wings 

must be frozen solid to 
avoid absorbing 

vibration. 
	

Turn Buzzy® 
On 

Once Buzzy is being 
held in place either by a 

comfort strap, 
tourniquet, or by hand, 

press the button or 
switch on the top of 

Buzzy. Buzzy mini has 
an automatic shut-off 

feature after 3 minutes. 
	

Place Buzzy® 
For injections, place 

Buzzy on the site of the 
injection for 30-60 

seconds. Then move 
Buzzy up and secure 

there during the injection. 
Buzzy must be placed 

proximal to the pain to be 
most effective. Buzzy 

goes between the pain 
and the brain.  

	

Attach Wings 
to Buzzy® 

For the mini, place the 
hole in the ice wings 
over the hook on the 

back of Buzzy. For the 
XL, slide the ice wings 

through the elastic strap 
on the back of Buzzy. 
	

Retrieved	from:	https://buzzyhelps.com/pages/buzzy-boot-camp	
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CLEANING PROCEDURE 
	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Healthcare Buzzy and Wings 
 

o Buzzy®	AND	healthcare	wings	are	
reusable.	

o They	should	be	cleaned	with	
alcohol	based	cleaning	wipes	OR		
by	following	your	facility's	infection	
control	protocol	for	non-critical	
equipment	such	as	stethoscopes	or	
patient	monitors.	

o Do	not	autoclave.	

o Do	not	immerse	in	liquid.	

o Healthcare	wings	are	the	only	wings	
that	can	be	cleaned	between	
patients	

o Soft-sided	wings	should	be	
disposed	after	use.	

	

Adapted	from:	https://buzzyhelps.com/pages/buzzy-boot-camp	
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Nurse/MA	Roles	&	Responsibilities	for		
DNP	Buzzy	Project	

	
1. Offer	Buzzy	device	to	every	child	age	4-17yrs	receiving	vaccines	on	your	
schedule	each	day.	

2. The	Nurse/MA	will	document	on	their	“Weekly	Nurse	Buzzy	Log”	the	
date	of	shift,	age	of	the	child,	and	whether	or	not	the	child	used	the	Buzzy.		

3. The	Nurse/MA	will	be	responsible	for	completing	the	“Weekly	Nurse	
Buzzy	Log”	EACH	DAY	and	submitting	it	to	the	Nurse	Manager	or	Project	
Champions	at	the	completion	of	each	shift.		

a. The	Nurse	Manager	or	Project	Champion	will	return	the	document	
back	to	you	each	day	during	the	week.		

b. It	is	your	responsibility	to	keep	track	of	the	Log	during	the	shift.		

c. At	the	beginning	of	each	new	week,	you	will	be	given	a	new	“Weekly	
Nurse	Buzzy	Log”	and	the	old	Logs	will	be	filed.	

4. The	Nurse/MA	will	use	the	Buzzy	device	according	to	the	proper	
instructions.	

5. The	Nurse/MA	will	clean	the	Buzzy	device	components	after	each	patient	
use.	

6. The	Nurse/MA	will	write	the	date	on	the	“Buzzy	Device	Handout”	and	
give	the	top	portion	to	the	parent,	and	file	the	bottom	portion	in	the	“To	Be	
Scanned”	Bin	to	be	scanned	into	the	child’s	EHR.	

7. The	Nurse/MA	will	give	the	parent	a	“Buzzy	Satisfaction	Survey”	to	
complete	at	the	end	of	the	visit,	and	instruct	the	parent	to	drop	it	in	the	
survey	box	at	the	Check	Out	Desk.	

8. The	Nurse/MA	will	direct	questions	regarding	the	DNP	project	or	Buzzy	
device,	to	Brittany	Hoke	the	DNP	Project	Leader,	the	Nurse	Manager,	or	
either	of	the	two	Project	Champions.		
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Appendix H 
 

Weekly Nurse Buzzy Log  

Week 
Number  
(# of 16) 

Date of Shift Age Category 
1 = 4-6yrs 
2 = 7-9yrs 

3 = 10-12yrs 
4 = 13-15yrs 
5 = 16 -17yrs 

Did the Child Receive 
the Buzzy 

Intervention? 
Yes = 1 
No = 0 

3 9/10/18 (etc...)     
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Appendix I 

Buzzy	Satisfaction	Survey 

Please	circle	“Yes”	or	“No”	to	the	following	questions:	
	
	
1. Were	you	satisfied	with	your	child’s	vaccination	process	
using	The	Buzzy?	

	
	
	
	 	 	 YES			 	 	 	 	 NO	
	
	
	
	
	
	
2. Did	you	find	The	Buzzy	to	be	helpful?	

	
	
	
	 	 	 YES			 	 	 	 	 NO	
	
	
	
	
	
	
3. Would	you	opt	to	use	The	Buzzy	again	in	the	future,	for	
your	child’s	vaccinations?	

	
	
	
	 	 	 YES		 	 	 	 		 NO	
 
 
 

Thank	you	for	your	feedback!	Your	responses	are	greatly	appreciated!	
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Appendix J 
 

Buzzy	Teaching	Plan	–	Refresher	Training	
	

Learning Objectives Content Outline Method of 
Instruction 

Time 
Spent 

Method of 
Evaluation 

Nurses and Medical 
Assistants will demonstrate 
correct usage of The Buzzy. 

https://buzzyhelps.com/pages/videos 
o “How to prepare multi-patient Ice wings” 

video 
o “How to prepare Buzzy” video 

 
Reference the “Buzzy How to Use” document – where 
to find it and go over its content  

 

In-person 
Demonstration and 
Video presentation 

5 minutes Sign-off after 
observation of 
correct completion 
of the task. 

Nurses and Medical 
Assistants will verbalize 
their understanding of how 
to properly clean The 
Buzzy. 

https://buzzyhelps.com/pages/videos 
o “How To Clean Buzzy” video 
 

Reference the “Buzzy Cleaning Procedure” Document 
– where to find it and go over its content 

In-Person 
Demonstration and 
Video presentation 

5 minutes Sign-off after 
observation of 
correct completion 
of the task. 

 Answer questions/concerns. Q&A session 5 minutes  
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Appendix K 

QI Project Leader Buzzy Audit Tool 

Week Number 
(# of 16) 

Date of 
Shift 

Buzzy Device 
Offered? 
Yes = 1 
No = 0 

Buzzy Device Used? 
Yes = 1 
No = 0 

Buzzy Handout 
Scanned Into 

Patient’s Chart? 
Yes = 1 
No = 0 

3 9/10/18  
     

  
   

  
   

  
   

  
   

4 9/17/18 
   

  
   

  
   

  
   

  
   

5 9/24/18  
   

     

     

     

     

 


