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Abstract 

Problem & Purpose: Immunization pain is the most common pain experienced by children 

when visiting their primary healthcare office. In a pediatric primary care office on Maryland’s 

Eastern Shore, there are inadequate pain relief options used during immunization. Untreated pain 

can lead to sensitization to future painful experiences leading to greater fear and anxiety, intense 

distress with future immunizations, needle phobia, and avoidance of healthcare as the individual 

ages. The purpose of the project was to implement and evaluate the use of the Buzzy device to 

improve satisfaction during immunization for children aged four to 18 years. The Buzzy device 

combines vibration and external cold analgesia to control pain at the injection site. Methods: All 

families with children aged four through 18 years receiving an immunization were educated on 

and offered use of the Buzzy device. The LPNs assessed the child’s pain score after all 

administrations and distributed a satisfaction survey to each family when Buzzy was utilized. 

Data were collected using an implementation log. Data were analyzed using run charts and were 

presented to the Clinical Site Representative and staff on a monthly basis to elicit feedback. 

Results: Results indicate that after receiving education on the Buzzy and project goals, 100% of 

the children and families were willing to try using the Buzzy device to minimize immunization 

pain and improve satisfaction. Overall satisfaction was scored at 86.3% and among satisfied 

families, the average pain rating was two out of 10. Conclusions: Data collected indicate that 

use of the Buzzy device is effective in improving satisfaction during immunization in children 

and should continue being offered for distraction during immunization. Buzzy sustainability will 

continue to be driven by family satisfaction with the device during immunization and the device 

remaining in the practice. Project results will be disseminated through poster presentations. 

 



IMPLEMENTATION OF THE BUZZY DEVICE  3 

Introduction 

The International Association for the Study of Pain (IASP, 2017) defines pain as “an 

unpleasant sensory and emotional experience associated with actual or potential tissue damage,” 

and further states that pain is always a personal experience learned throughout life (para. 3). Pain 

associated with immunizations is the most common type of pain experienced by children when 

visiting their primary healthcare office (Cwynar & Osborne, 2019). In the United States, the 

current immunization schedule of the Centers for Disease Control and Prevention (CDC, 2020) 

calls for nine to 10 immunizations between the ages of two and 18 years. Additionally, it is 

recommended that every child (with few exceptions) receive an annual influenza immunization 

(CDC, 2020). These painful experiences can have consequences in both the short- and long-term, 

but they are often dismissed or underrecognized by providers. Untreated pain can lead to 

sensitization to future painful experiences due to changes in nervous system processing of 

painful stimuli. This can lead to greater fear and anxiety, intense distress with future 

immunizations, needle phobia, and avoidance of healthcare as the individual ages (Cwynar & 

Osborne, 2019). With nearly 80 million children under the age of 18 in the United States, 

interventions to improve pain management during immunization can have a potentially 

enormous effect on health maintenance and healthcare utilization as this population ages (United 

States Census Bureau, 2020). Fear of needles and pain associated with immunizations can affect 

national and global public health. For example, outbreaks of previously eradicated and vaccine-

preventable diseases have re-emerged in individuals refusing immunization or due to reduced 

herd immunity (Taddio et al., 2012). 

In a pediatric primary care office on Maryland’s Eastern Shore, pain relief interventions 

are limited to calming and distraction techniques for children receiving immunizations. As the 
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only pediatric primary care office in the county, the office is the main point of healthcare for 

approximately 3,000 children under the age of 18 years. Topical numbing medications, ice 

packs, vibration devices and other pain prevention interventions are not being utilized during 

vaccine administration at this site. The Licensed Practical Nurses (LPNs), who are responsible 

for vaccine administration, report that another LPN or the child’s parent is often recruited to help 

“hold the child still” during immunizations, and that this action often appears to cause greater 

anxiety for the child and difficulty for the LPN administering the vaccine. Several studies have 

found benefit in the use of the Buzzy device, which provides thermomechanical stimulation to 

decrease immunization related pain in children (Ballard et al., 2019; Redfern et al., 2018; Sabiner 

et al., 2015; Taddio et al., 2015; Yilmaz & Almedar, 2019). With the support of these studies, the 

Buzzy device was chosen as an evidence-based intervention for implementation at this practice 

site. The purpose of this project was to implement and evaluate the use of the Buzzy device 

during immunizations for children aged four to18 years at a small, rural, pediatric primary care 

practice on Maryland’s Eastern Shore. This project proposed the use of the Buzzy, an FDA 

approved device that utilizes cold and vibration to block pain transmission during needle related 

procedures, including immunization administration. 

Literature Review 

 A literature review was performed to identify the current and best evidence focused on 

interventions that are effective at managing pediatric pain during immunizations. Three 

randomized controlled articles and two systemic reviews were chosen as evidence for this 

scholarly project. The studies similarly evaluated the use of tactile stimulation with a vibrating 

device and external cold, specifically the Buzzy device, during either IM injection or 

immunization, and compared the results to no intervention or the use of a variety of other pain 
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control modalities. Comparative interventions included vapocoolant spray, topical anesthetic, 

distraction cards, vibrating device placed on arm opposite of that being injected, the ShotBlocker 

device, and distraction by blowing bubbles. A synopsis of each study is presented in an Evidence 

Review Table (see Table 1) and a synthesis of the studies is presented in a Synthesis Table (see 

Table 2). Two studies are considered Level I evidence, while three studies are considered Level 

II evidence. 

 The included studies were similar in quality and design and compared the Buzzy device 

to, at minimum, a no intervention control group. Subject numbers and type of immunization 

given varied among the studies. Due to the nature of the intervention, blinding of researchers, 

participants, and providers was not feasible. With the exception of one study that reported mixed 

results in support of the Buzzy device, this device was shown to be superior to all other 

nonpharmacological interventions (Taddio et al., 2015). With reference to the exception, the 

comparison of the Buzzy to a pharmacologic topical anesthetic concluded that efficacy was in 

favor of the topical medication (Taddio et al., 2015). Measures of fear and anxiety related to 

immunization were considered by some authors and results on those scales were not as consistent 

as those for pain (Redfern et al., 2017). In summary, the clinical implications for reducing 

immunization-related pain by using the Buzzy device are significant as it is effective for a wide 

range of ages, reusable, cost effective, easily implemented, and requires less than a minute of use 

prior to injection. 

Theoretical Framework 

 Katharine Kolcaba’s theory of comfort, developed in the 1990s, described health as being 

the state of optimal functioning, while nursing is characterized as the process of assessing a 

patient’s comfort needs, implementing appropriate interventions, and evaluating comfort after 
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those interventions are implemented (Kolcaba & Kolcaba, 1991). See Appendix A for a diagram 

of Comfort Theory as applied to this project. 

 This middle range nursing theory will guide understanding and practices in this project 

related to targeting a point of practice change and evaluating its implementation. The LPNs 

administering immunizations will assess the patient’s comfort needs prior to the procedure and 

offer the nonpharmacological Buzzy device as an intervention to alleviate pain during 

immunization. Application of this intervention will provide a sense of relief when pain is 

minimized during immunizations. Patient comfort immediately following use of the Buzzy 

device will be self-reported using the Wong Baker FACES pain scale, which utilizes a series of 

six faces in increasing distress to depict pain. Return visits to the office will result in a sense of 

ease as the child will know that their pain will be adequately managed if vaccines are indicated. 

Comfort theory is in agreement with the basic principles of nursing care: providing 

individualized care that involves the patient in setting goals and that is holistic, encompassing the 

physical, emotional, spiritual, mental, sociocultural, genetic, and developmental needs of each 

patient and their family (Kolcaba & DiMarco, 2005). 

 Offering the Buzzy device as an intervention to provide pain relief includes the patient in 

the decision-making process and serves to provide relief as the patient’s comfort needs during 

vaccine administration are met. Positive effects on future acceptance of healthcare due to 

adequate pain control during early experiences with needle-related procedures will lead to 

improved ability to maintain health across the lifespan. Understanding the underpinnings of this 

theory and the potential of a lifetime of positive outcomes for nearly every child seen in the 

practice will provide leverage for the staff to embrace and fully implement this practice change.  

Methods 
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 This project was designed to implement and evaluate use of the Buzzy device to improve 

satisfaction during immunization administration for children at a pediatric, primary care office.  

Included children were between the ages of four and 18 years and did not have conditions that 

contraindicated use of the Buzzy device (Pain Care Labs, 2020).  Per manufacturer’s 

recommendations, children with cold sensitivity, Raynaud’s or Sickle cell disease, or open skin 

or irritation at the intended site should not use the Buzzy device (Pain Care Labs, 2016). No 

children were excluded, and data were not collected regarding gender, race, ethnicity, or cultural 

status. Human Research Protection Office (HRPO) approval for this project was obtained in 

August 2020. In order to protect human subjects no patient identifiers were included on any 

project forms and these forms were kept in a secure, locked cabinet within a locked office. De-

identified codes were used to correlate Buzzy device use, pain scores, and satisfaction results. 

This Buzzy device project was implemented in a small, rural, pediatric, primary care 

practice on Maryland’s Eastern Shore that employed a pediatrician, a nurse practitioner, and two 

LPNs. By early September 2020, both LPNs completed individual training according to the 

Buzzy Lesson Plan (see Appendix B) and utilized the Buzzy Training Handout (see Appendix 

C). The Buzzy Training Handout describes proper technique in using the device and cleaning 

instructions for all device parts. Training was documented on the Buzzy Training Documentation 

Form (see Appendix D). LPN Roles and Responsibilities during the Buzzy device project were 

available in the documentation logbook for reference (see Appendix E). Once training was 

complete, the LPNs offered use of the Buzzy device to all children meeting criteria until the end 

of the project implementation timeline in mid-December 2020. From the beginning of the 

project, Buzzy brochures were available in the waiting room for patients and parents to review 

(see Appendix F). 
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The LPNs administered the indicated immunizations and then assessed the child’s pain 

using the Wong Baker FACES Pain Scale (see Appendix G) for both children who used the 

Buzzy device and those who declined.  This scale is designed for use by individuals three years 

of age and older and utilizes a series of six faces with increasing displays of discomfort (Wong-

Baker FACES Foundation, 2016). The child picks the face that best represents the amount of 

physical pain they are feeling after vaccine administration. Upon completion of the child’s visit, 

families of children who used the Buzzy were given a satisfaction survey (see Appendix H) to 

complete and place in a locked box as they exited the office. The satisfaction survey asked three 

questions requiring yes or no answers: 1.) Were you satisfied with the use of the Buzzy device 

during today’s vaccination(s); 2.) Do you think the Buzzy device helped to reduce pain during 

today’s vaccinations; and 3.) Would you be interested in using the Buzzy device for future 

vaccinations.  The survey also allowed for additional comments to be provided.  

Documentation was completed on the Buzzy Project Implementation Log (see Appendix 

I) for all children fitting criteria regardless of whether or not use of the Buzzy was accepted. This 

form served to document that all children meeting criteria and their family received education 

prior to device acceptance and whether or not the device was utilized. Pain scores, deidentified 

satisfaction survey codes and LPN initials were also included. The structure, process, and 

outcome measures tracked for this project included staff training completion, Buzzy device 

usage and Buzzy device satisfaction. The project leader collected the Implementation Log and 

Satisfaction Surveys weekly to allow for analysis and trend identification in usage or satisfaction 

rates. These weekly visits also allowed for discussions of project facilitators, barriers, 

progression towards project goals and words of encouragement for the LPNs. 
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Strategies and tactics used to track implementation progress and assess impact of the 

Buzzy device intervention can be broken down into structure, process and outcome categories. 

To meet the structure goal of having 100% of the LPNs trained by early September 2020, a 

formal implementation blueprint was developed, educational materials were created, and training 

sessions were held. The process goal of 100% Buzzy usage by mid-December was supported 

through interventions for patients and families to increase uptake, providing equipment, 

assessing for readiness, facilitators, and barriers, and providing demonstrations. The outcome 

goal of 100% satisfaction with Buzzy device usage was assisted by providing clinical 

supervision to ensure proper technique and regular communication regarding overcoming 

identified barriers. Run charts were used to track progress over time towards these goals. See 

Figures 1-3 for run charts documenting progress toward goals related to completion of staff 

training, usage of the Buzzy device, and family satisfaction. 

Results 

Data tracked through the implementation log revealed that Buzzy use reached 100% by 

the third week of the project, indicating that all children and families offered the Buzzy device 

accepted it use. Utilization of 100% was documented for all remaining weeks in the project. By 

the end of this QI project, 73 children were offered use of the Buzzy device (see Table 3). All 73 

children accepted use of the Buzzy device. Of the children who utilized Buzzy, 37 were aged 

four to six years, 21 were aged seven to nine years, and 15 were aged 10-14 years (see Table 3). 

There were no adolescents participating in the 15–18-year age range. 

Satisfaction surveys were completed by all parents after Buzzy use (see Table 4). For 

question one: “Were you satisfied with the use of the Buzzy device during today’s vaccination?” 

approximately 86% of parents replied “Yes,” while 14% replied “No.” For question two: “Do 
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you think the Buzzy device helped to reduce pain during today’s vaccination?” approximately 

88% of parents replied “Yes,” while 12% replied “No.” For question 3: “Would you be 

interested in using the Buzzy for future vaccinations?” approximately 88% of parents replied 

“Yes,” while 12% replied “No.” Satisfaction varied by age group and was reported as 78.4% for 

children aged four to six years, 95.2% for children aged seven to nine years, and 93.3% for 

children aged 10 to 18 years (see Table 5). Data analysis by age group revealed that the child-

reported pain scores of unsatisfied families were higher than pain scores reported by the children 

of satisfied families (see Table 5). Parental satisfaction with their child’s experience using the 

Buzzy device will positively influence continued use of this practice change. 

Identified structure and process changes led to results consistent with set goals. By week 

two of the implementation period, all LPNs were fully trained by the project leader and able to 

participate in this project. All training documents and a list of manufacturer how-to videos were 

kept in a binder in the office for any question that arose while the project leader was not present. 

The project leader was always available via phone or email for additional assistance. 

An identified barrier beginning in week seven was the time required for Buzzy device 

implementation with each child. During this week, there was an increase in the number of 

vaccinations given due to availability of the influenza vaccine. With an increase in children 

visiting the office for vaccines, time required for project implementation increased as well. This 

led to scheduling and patient flow disruption for the office and LPNs. During discussion and 

brainstorming with the LPNs, it was reinforced that having patient and family involvement by 

holding the Buzzy device in place while immunizations were being prepared was an acceptable 

action. 
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Variations between LPNs in the satisfaction run charts (see Figures 6 & 7) were 

identified by the project leader and presented to the staff in week eight. It is unclear whether the 

variations were due to technique or patient age, as children ages four to six years are represented 

in scores of all the less satisfied families. Technique reeducation and reinforcement occurred in 

weeks three and six in order to mitigate technique as a cause for dissatisfaction.  

Discussion 

This quality improvement project is consistent with findings in the literature that report 

improved patient experiences when the Buzzy device is used during immunizations for children. 

Redfern et al. (2018), indicated that the Buzzy device positively impacts parental satisfaction by 

improving their child’s pain experience during immunization. During this QI project, data 

analysis revealed a similar finding in that children with higher pain scores had parents who were 

not as satisfied with the immunization experience as parents whose children reported lower pain 

scores. QI project findings of parents interested in future use of the Buzzy for their child was 

found to match Redfern et al.’s (2018) finding of 88% positive interest in Buzzy use during 

immunizations in the future. The mean pain scores of children for satisfied and not satisfied 

parents in this QI project were two and eight (out of 10), respectively. Higher satisfaction was 

tied to lower pain scores, with both findings supporting implementation of the Buzzy device in 

settings where vaccines are administered to children. 

The first short-term goal of having 100% of LPNs trained in project procedures and 

demonstrating competency in the use of the Buzzy device and pain measurement tool by early 

September 2020 was met, with both LPNs completing this task by week two of the project 

(Figure 1). The second short term goal of having 100% of children aged four to 18 years 

receiving immunizations at the practice offered and accepting use of the Buzzy device by mid-
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December 2020 was also met, with 100% of the children during the entire project timeframe 

accepting Buzzy use (see Figures 2, 3, & 4). The third short-term goal of 100% satisfaction with 

immunization administration when the Buzzy device is used was not fully met as overall 

satisfaction was 86.3% (see Figures 5, 6, & 7), however, results are encouraging as they closely 

mirror those found in the literature. 

Unintended consequences and limitations that occurred during this project were related to 

potential lack of documentation and issues related to patient’s responses to device sensation. The 

LPNs identified that they felt challenged to include Buzzy education and use during busier days 

when extra appointments for “shots-only” were scheduled due to the availability of the annual 

influenza vaccine. At that time, we discussed ways to manage patient flow and utilize the 

assistance of other staff members to allow LPNs the time required for project implementation. 

These discussions began in the earlier weeks of the project however the number of participants 

did not increase on a weekly basis afterwards, despite the appointment scheduling remaining 

relatively consistent throughout the implementation period. The LPNs were trained to include all 

patients fitting project criteria on the implementation log; however, documentation continued to 

show 100% Buzzy usage and no refusals or missed opportunities due to time constraints.  

The Buzzy device makes a moderately loud buzzing noise when turned on. Several 

comments on parent satisfaction surveys mentioned that this sound was scary or caused 

additional distress to their child. Other comments indicated that their child felt pain from the ice 

pack attached to the Buzzy and that the strong vibration was too stimulating or caused 

discomfort. While no adjustments to Buzzy use were made during this project, future use could 

be modified by wrapping the Buzzy in a towel to decrease sound and sensation, eliminating ice 
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pack attachment, and placing the Buzzy on the opposite arm from where the vaccine is being 

administered. 

Strengths of this project include a 100% survey response rate and achievement of a high 

level of satisfaction. Overall, support for the Buzzy among office staff was strong and many 

children and families benefited from its use, with one anonymous 12-year-old participant 

claiming it was the best shot he’d ever gotten. Positive experiences with the Buzzy device will 

lead to it’s continued use. 

Conclusions 

The results of this QI project reinforce the usefulness of the Buzzy device in improving 

the experience of children receiving immunizations, lending to improved parental satisfaction 

with this important and vital aspect of health care delivery. Parental satisfaction with Buzzy 

device usage will foster Buzzy device sustainability at this practice. To assist in sustainability, 

the Buzzy device will remain property of the practice and be incorporated into daily workflow 

after project completion. The spread of this evidence-based intervention will be fostered through 

project presentation and by serving as a model for future QI projects. Suggestions for future 

projects include utilization of additional techniques, such as distraction, for younger aged 

children for whom the Buzzy was a less that satisfying experience, Buzzy use during other 

needle related procedures, and expansion into the adult patient population. 

The findings of this scholarly project were intended for quality improvement purposes to 

address the identified practice gap at this specific pediatric primary care practice in order to 

improve satisfaction during immunizations. Data collected were not intended to be generalizable 

to any other population or setting as the project was tailored to the processes and general 

practices of this clinic. 
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Table 1 

Evidence Review 

Ballard, A., Khadra, C., Adler, S., Trottier, E., & LeMay, S. (2019). Efficacy of the Buzzy device for pain management during needle-
related procedures: A systematic review and meta-analysis. Clinical Journal of Pain, 35(6), 532–543. https://doi.org/10.1186/s13643-
018-0738-1 
 

Level I 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“This systematic 
review (SR) and 
meta-analysis 
examined the 
effectiveness of the 
Buzzy device 
combining cold and 
vibration for needle-
related procedure 
pain in children. The 
focus was on 
comparison with 
standard care or other 
pharmacological and 
non-pharmacological 
interventions aimed at 
reducing pain during 
needle-related 
procedures.” 

 
 
 
 

Systematic review 
(SR) and meta-
analysis of 
randomized 
controlled trials 
(RCTs). 
 

Search Strategy: 
Systematic searches were conducted 
on the PubMed, Ovid MEDLINE, 
Ovid All EBM Reviews, Ovid 
Embase and Ovid PsycINFO, Scopus, 
Web of Science, and Cumulative 
Index to Nursing and Allied Health 
Literature (CINHAL) databases from 
inception until December 18, 2017. 
Search strategy details can be found at 
http://links.lww.com/CJP/A562. 
 
Two review authors independently 
screened titles and abstracts to 
determine inclusion and conducted 
data extraction. If difference of 
opinion occurred, the full text was 
reviewed and discrepancies resolved 
by consensus. Review authors were 
not blinded to the authors, institutions, 
journals, or results of potential 
citations.  
 
Eligible Studies: 
Only RCTs with 2 or more study arms 
comparing the Buzzy device to a 
control group of infants, toddlers, 
children, and adolescents from 28 
days to 18 years old who required a 

Control and 
Intervention: 
Collectively, the 
studies compared the 
Buzzy device to 
control groups that 
consisted of: 
no intervention, 
vapocoolant spray, 
topical anesthetic, and 
distraction cards. 
 
Protocol: 
Not applicable to 
systematic review. 
 

The primary 
outcome evaluated 
was needle-related 
pain intensity 
utilizing self-report 
(VAS – visual 
analog scale, NRS – 
numerical rating 
scale, or FACES 
Scale), parent-report, 
or observer-report 
(CHEOPS – 
Children’s Hospital 
of Eastern Ontario 
Pain Scales or 
FLACC – Faces, 
Legs, Activity, Cry, 
Consolability). 
 
Secondary outcomes 
included procedural 
anxiety utilizing 
self-report 
(variations of the 
VAS, NRS, VRS – 
verbal rating scale, 
or FACES pain 
scales), parent-
report, or observer-

Effects estimates 
were reported using 
a 95% confidence 
interval (CI).  
Continuous 
variables were 
analyzed using 
standardized mean 
difference (SMD). 
Dichotomous 
outcomes were 
analyzed using risk 
ratio (RR). For 
meta-analysis, 
heterogeneity was 

tested using the χ2 

test and I2 statistics. 

Conclusions: 
This review 
concluded that, 
despite all evidence 
being of very low 
quality, the 
following outcomes 
supported the use of 
the Buzzy device 
intervention:  
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needle-related procedure were 
included. Needle-related procedures 
included immunization, IV insertions, 
and intramuscular and subcutaneous 
injections. 
 
Excluded: 
7 studies not associated with a 
publication were excluded after 
attempts to reach authors or obtain 
data were unsuccessful. 
 
Included: 
A total of 9 studies comprising 1138 
participants were included in the 
systematic review. Of these, 7 studies 
were included in the meta-analysis. 
 
Power Analysis: 
Not conducted.              
                                                                      
Group Homogeneity: “significant 
heterogeneity”. 
 
Location: Selected studies were 
conducted in 4 different countries – 
Turkey, United States, Lebanon, and 
Italy. SR conducted by researchers in 
Canada. 
 

report (observer 
versions of the self-
report scales, PBCL 
– Procedure 
Behavior Checklist, 
OSBD – 
Observational Scale 
of Behavioral 
Distress, or 
variations of the 
CAMPIS – Child-
Adult Medical 
Procedure 
Interaction Scale) 
and success rate of 
first attempt at 
needle-related 
procedures. 
 

 
Buzzy vs. no 
intervention – better 
pain control per 
self, parent, and 
observer-reported 
pain scores. 
 
Buzzy vs. 
vapocoolant spray – 
better pain control 
per self and parent-
reported pain 
scores. 
 
Buzzy vs. 
distraction cards – 
better pain control 
per self, parent, and 
observer-reported 
pain scores. 
 

When the Buzzy 
device was 
compared to topical 
anesthetic, the 
evidence did not 
support efficacy of 
the Buzzy device. 

 
Redfern, R., Chen, J., & Sibrel, S. (2017). Effects of thermomechanical stimulation during vaccination on anxiety, pain, and 
satisfaction in pediatric patients: A randomized controlled trial. Journal of Pediatric Nursing, 38, 1–7. 
https://doi.org/10.1016/j.pedn.2017.09.009 
 

Level II 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 
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“This study sought to 
measure the impact of 
an intervention 
combining cold and 
vibration on pain 
scores during routine 
pediatric 
immunization.” 

 

Prospective, open 
label RCT. 

 

Sampling Technique:  
Convenience sample with 
randomization via scheduling prior to 
recruitment. 
 
# Eligible: 54 
# Accepted:  
51 children ages 3-18 years presenting 
to a single pediatric primary care 
office for routine immunizations. 
 
# Control: 25 
# Intervention: 26   
 
Excluded: 
Participants with Reynaud's syndrome 
or sickle cell disease with sensitivity 
to cold, any break or abrasion on the 
skin where the device would be 
placed, presence of nerve damage 
which would affect the extremity 
being injected, neurodevelopmental 
delays or of verbal difficulties, 
analgesia used within the past 6 hours, 
or previous exposure to the Buzzy 
device. 
 
Power Analysis:   
“Assuming mean pain scores 3.0 ± 1.5 
and 4.0 ± 2.0 in the experimental and 
control groups, in order to achieve 
80% power at a significance level of 
0.05, it was determined that 50 
patients were needed per group.”  
                                                                                   
Group Homogeneity: 
Not addressed by authors but large 
age range of included children leans 
towards group heterogeneity. 
 

Children were 
randomized into 
control and 
experimental groups 
based on an online 
randomization 
schedule. 
 
Control: 
No intervention. 
 
Experimental: 
Thermomechanical 
stimulation via Buzzy 
device. 
Parents and children 
were allowed to 
handle device prior to 
use. 
 
Protocol: 
Pain and fear 
expectation scores 
were assessed prior to 
procedure. The device 
was held in place at 
the injection site for 
30 seconds prior to 
injection, then moved 
3 to 5 cm proximal to 
the site during 
injection. Distraction 
cards were also 
available for the 
intervention group. 
Parents were not 
restricted from 
comfort measures in 
either group and they 

The Wong Baker 
FACES Scale was 
used to evaluate 
pain. The FACES 
scale was modified 
to reflect categories 
relative to the child’s 
needle stick fear 
level (not scared – a 
little scared – a little 
more scared – even 
more scared – really 
scared - most 
scared). 
After injection was 
completed, one 
observer and the 
parent rated the 
child’s pain 
independently. The 
child self-reported 
pain using the 
FACES Scale. 
 

Pain: Self-reported 
pain was 
significantly lower 
in the experimental 
group than the 
control group (mean 
difference -2.39, 
95% CI -0.48 +/-
4.24, t = -2.53, p = 
0.015). 
 
Fear: The fear 
ratings in each 
group did not differ 
significantly. 
 
Parent satisfaction 
was assessed on an 
exit survey. Parents 
in the experimental 
group did not rate 
their satisfaction as 
higher than parents 
in the control group; 
however, they did 
rate their 
appointment as 
having gone “better 
than expected”. 
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Location: 
A single pediatric primary care office 
in Toledo, Ohio.  

remained with their 
child throughout. 
Immediately after 
injection, the child’s 
pain score was 
recorded, and the 
parents completed a 
satisfaction survey. 
 

Sabiner, N., Inal, S., & Akbay, A. (2015). The effect of combined stimulation of external cold and vibration during immunization on 
pain and anxiety in children. Journal of PeriAnesthesia Nursing, 30(3), 228–235. https://doi.org/10.1016/j.jopan.2014.05.011 
 

Level II 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“This study 
investigated the effect 
of the combined 
stimulation of skin 
with external cold 
and vibration via 
Buzzy on the pain 
and anxiety levels in 
children during 
immunization.”  

 

RCT Sampling Technique:  
Convenience.  
 
# Eligible: 125 
# Accepted:  
104 7-year-old children requiring 
DTaP immunizations for school. 
 
# Control: 52 
# Intervention: 52 
 
Excluded: 
Children with abrasions or skin breaks 
where the device would be used, 
presence of nerve damage in affected 
extremity, critical or unstable status or 
chronic illness, neurodevelopmental 
delays or verbal difficulties, use of 
analgesic in previous 6 hours, or 
history of syncope during 
venipuncture or immunizations were 
excluded. 
 
Power Analysis:   
Not addressed.     

Children were 
randomized into equal 
control and 
experimental groups 
using a computer-
generated table of 
random numbers. 
 
Control: 
No intervention. 
 
Experimental: 
External cold and 
vibration via Buzzy 
device. 
Nurses with a 
minimum of 5 years of 
experience gave the 
immunizations and 
observed / evaluated 
for pain and anxiety. 
An ice pack and 
device vibration were 
used approximately 5 
cm above injection site 
from just prior to 

Wong Baker FACES 
pain scale (self-
report, 0 – 10 scale 
using cartoon faces 
with range of 
expressions from 
neutral to crying) 
and the Children’s 
Fear Scale (CFS) 
(observer-report, 0 – 
4 scale using cartoon 
faces with range of 
expressions from 
neutral to 
frightened). Two 
observers for each 
child also scored 
children’s pain and 
anxiety; observers 
were blind to the 
others’ scoring. 
 

Pain: Self-reported 
pain was 
significantly lower 
in the experimental 
group than the 
control group (1.38 
+/- 1.92 vs. 3.42 +/- 
3.10, p = .001) 
Observer pain 
scoring was also 
significantly lower 
for the experimental 
group (1.31 +/- 1.36 
and 1.15 +/- 1.27 
vs. 4.85 +/- 2.72 
and 4.60 +/- 2.94, p 
= .001). 
 
Anxiety: Procedural 
anxiety reported by 
the observers was 
significantly lower 
in the experimental 
group than the 
control group (0.58 
+/- 0.63 and 0.73 
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Group Homogeneity: 
Not addressed by authors, but they 
indicated that the participant 
population included children of the 
same age receiving the same 
vaccination at a school clinic, leading 
to a conclusion of significant group 
homogeneity. 
 
Location: 
Two different elementary school 
health offices in Karaman, Turkey. 

procedure and until 
completion. Cross 
infection was avoided 
due to use of a new ice 
pack for each patient. 
Pain and anxiety were 
assessed prior to and 
immediately after 
procedure. Post 
procedure scores were 
blindly scored by the 
child and 2 observers. 
 

+/- 0.66 vs. 1.96 +/- 
1.13 and 1.92 +/- 
1.18, p = .001). 
 
No adverse effects 
were noted with use 
of the Buzzy device. 
 
 
 
 

Taddio, A., Shah, V., McMurtry, C., MacDonald, N., Ipp, M., Riddell, R., Noel, M., & Chambers, C. (2015). Procedural and physical 
interventions for vaccine injections. Systematic review of randomized controlled trials and quasi-randomized controlled trials. The 
Clinical Journal of Pain, 31(10S), S20–S37. https://doi.org/10.1097/AJP.0000000000000264 
 

Level I 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“This systematic 
review evaluated the 
effectiveness of 
physical and 
procedural 
interventions for 
reducing pain and 
related outcomes 
during vaccination.” 

 

SR of RCTs and 
Quasi-RCTs. 

Search Strategy: 
A literature search was executed in 
EMBASE, Medline, PsycINFO, 
CINAHL, and ProQuest Dissertations 
& Theses Global databases. 
 
Eligible Studies: 
Included individuals of all ages 
undergoing vaccination in any setting 
or if not undergoing vaccination, the 
closest related skin-breaking 
procedure (ex: venipuncture) and 
randomized or quasi-randomized 
study designs. Studies published as a 
full report or short report and 
published academic theses were 
included. The interventions, critical 
outcomes, and important outcomes 
included in the review were identified 
from a national multidisciplinary 
team, Help ELiminate Pain in Kids & 

Control: 
No intervention. 
 
Experimental: 
External cold and 
vibration via Buzzy 
device. 
Also evaluated the use 
of a vibrating device 
on the arm opposite 
the injection, with 
vapocoolant spray 
applied at the injection 
site. No information in 
this systematic review 
on randomization or 
methods was included.  
The FACES Scale was 
used to evaluate pain. 
 

The primary 
outcome of pain was 
evaluated using the 
revised FACES pain 
scale, the Wong 
Baker FACES scale, 
and Verbal Analog 
Scale (VAS).  
An additional 
outcome of fear was 
evaluated using the 
Children’s Fear 
Scale (CFS). 

There was a benefit 
of the vibrating 
device plus cold on 
pain (n = 145): 
SMD -1.23 (95% 
CI: -1.58, -0.87). 
There was no 
evidence of a 
benefit for fear (n = 
104): SMD 0.28 
(95% CI:  -0.11, 
0.66). 

The authors of the 
systematic review 
found the benefit of 
the Buzzy device 
intervention to be 
mixed and the 
quality of evidence 
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Adults (HELPinKids&Adults), 
originally assembled for the specific 
purpose of undertaking knowledge 
translation activities in this area. 
 
# Excluded: 
82,203 studies 
Eligible studies (total 82,234) were 
reviewed by 2 authors against 
inclusion criteria.   
 
# Accepted:  
31 studies included on a variety of 
vaccine interventions. 
 
2 studies were included related to the 
use of cold and external vibrating 
device. 
n = 145 children aged 4-6 years, seen 
in a single pediatric primary care 
office for routine immunizations. 
 
Power Analysis:   
Not conducted. 
                                                                                      
Group Homogeneity: 
Not addressed. 
 
Location: 
Studies comparing external vibration 
and cold were conducted in the United 
States and Turkey. SR conducted by 
researchers in Canada. 
 

Critical outcomes for 
the systematic review 
were pain and fear. 
 
Protocol: 
Not applicable to 
systematic review. 

in the included 
studies to be low. 
They also recognize 
a major limitation in 
the quantity of 
evidence available 
related to this topic. 

Yilmaz, G., & Alemdar, D. (2019). Using Buzzy, ShotBlocker, and bubble blowing in a pediatric emergency department to reduce the 
pain and fear caused by intramuscular injection: A randomized controlled trial. Journal of Emergency Nursing, 45(5), 502–511. 
https://doi.org/10.1016/j.jen.2019.04.003 
 

Level II 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 
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The purpose of this 
study was to compare 
the effectiveness of 
the Buzzy, 
ShotBlocker, and 
bubble blowing in 
reducing pain during 
IM injections. 

Prospective RCT 
 
 

Sampling: 
Convenience sampling of children 
seeking care at the emergency 
department. 
 
Inclusion criteria: 
Children ages 5-10 years requiring an 
IM injection. 
 
Exclusion criteria: 
Participants were excluded if any 
local anesthetics had been given, if 
there was a pathology or skin 
infection at the site of injection, if 
they had diseases or significant 
traumas requiring immediate 
evaluation, showed signs of 
developmental delay, had chronic 
illnesses such as asthma, allergy, 
dermatitis, diabetes, sickle cell disease 
or cystic fibrosis, if they had altered 
sensorium or neurosensory defect at 
the site of injection, or if 
developmental delay prevented pain 
scale from being completed. 
 
Sample Size: 
Determined to be 40 subjects per 
group using Cohen’s effect size 
coefficients and allowing Type I error 
probability of .05 and Type II error 
probability of 20%. 
 
# Eligible = 316 
# Excluded = 141, due to not meeting 
inclusion criteria or declining 
participation 
# Included = 175 
# Group 1/Control = 44 
# Group 2/ShotBlocker = 45 

Children were 
randomized into 
control and 
experimental groups 
using the web-based 
block randomization 
program Research 
Randomizer. 
 
Group 1: 
Control group, no pain 
relief intervention. 
 
Group 2: 
ShotBlocker device 
used during injection. 
The ShotBlocker is a 
drug-free plastic 
device that is placed 
directly on the skin 
prior to injection. It 
has several short blunt 
contact points that are 
pressed into the skin 
without puncturing it 
and a hole in the 
middle through which 
the injection is given. 
The contact points are 
thought to block pain 
transmission to the 
central nervous 
system. At the time of 
the study, this device 
was not yet FDA 
approved but was 
undergoing testing. 
 
Group 3: 

Fear and Pain 
measurements: 
 
Prior to injection, the 
fear of the procedure 
was measured using 
the Children’s Fear 
Scale (CFS) which 
utilizes a series of 
faces expressing 
varying amounts of 
fear and are scored 
from 0 to 4. This 
tool is valid and 
reliable in 
determining 
procedural fear in 
children ages 5-10 
years. The CFS has 
good evidence of 
test-retest (r = 0.76, 
p<0.001) and inter-
rater reliability (rs = 
0.51, p <0.001). 
 
The Oucher Scale 
was used to evaluate 
the child’s 
perception of pain 
with scores from 0 to 
10. This scale is a 
self-report scale 
designed for children 
ages 3-12 years. 

The internal 
consistency of this 
scale is in the range 
of r = 0.52 to 0.98 

Mean CFS and 
Oucher Pain scores 
during IM injection 
were significantly 
lower for the Buzzy 
intervention group 
than for any other 
group. The authors 
recommend use of 
the Buzzy device 
for children 
undergoing IM 
injections in order 
to reduce fear and 
pain. 
 
CFS self-reported 
mean scores, scale 
ranges 0-4: 
ShotBlocker = 1.66 
Buzzy= 1.35 
Bubble Blowing = 
1.88 
Control = 2.85 
 
Oucher Scale self-
reported pain 
scores, scale ranges 
0-10: 
ShotBlocker = 4.14 
Buzzy = 3.87 
Bubble Blowing = 
4.75 
Control = 6.72 
 
The authors 
recognize lack of 
blinding, and the 
possibility of other 
physical conditions, 
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# Group 3/Bubble Blowing = 42 
# Group 4/Buzzy = 44 
 
Researchers, parents, and children 
were not blinded to which group was 
assigned. 
 
Group homogeneity: 
Authors identified that participants 
were similar in terms of demographic 
variable data. 
 
Location: 
Pediatric emergency department in a 
hospital in Turkey. 
  

Distraction by bubble 
blowing during 
injection 
 
Group 4: 
Buzzy used for 
external 
thermomechanical 
stimulation during 
injection. 
 

for Cronbach’s 
coefficient alphas. 
 

emotional states, 
socioeconomic 
status, and cultural 
differences may 
have all constituted 
limitations to this 
study. 
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Table 2 

Synthesis Table 

Evidence-Based Practice Question (PICO):  In children aged 4 to 18 years, does the use of the Buzzy device improve patient pain scores during routine 
childhood immunizations when compared to no intervention? 

 
Level of 
Evidence 

# of 
Studies Summary of Findings Overall Quality 

 
I 
 

 
2 
 

Taddio et al. (2015) and Ballard et al. (2019) found that 
use of the Buzzy device utilizing cold and vibration was 
effective in reducing pain associated with a needle-related 
procedure when compared to no intervention. 
Additionally, Ballard et al. (2019) indicated that the 
Buzzy device was superior to vapocoolant spray and 
distraction card use. 

B: Systemic review and meta-analysis of randomized controlled studies 
strengthen the recommendations made in these reviews. Although 
blinding was not feasible due to no intervention control group compared 
to the presence of the study device, results were consistent in the device 
effects. Enrollment criteria limited homogeneity in the review by Ballard 
et al. (2019) due to the large age range of participants allowed. In both 
reviews, a moderate number of studies and participants were included, 
results were consistent, and findings can be used in primary care 
practice. 
 

II 
 
3 
 

Redfern et al. (2018) found that thermomechanical 
stimulation of the Buzzy device helped to significantly 
reduce pain during immunizations when compared to 
standard care with no intervention offered. 
 
 
 
Sabiner et al. (2015) determined that the intervention 
group receiving external cold and vibration stimulus 
scored significantly lower in pain and anxiety level 
measures than the control group with no intervention 
offered. 
 
Yilmaz and Alemdar (2019) concluded that the Buzzy 
device was more effective than the ShotBlocker device, 
blowing bubbles for distraction, and no intervention in 
reducing children’s fear and pain related to IM injections. 

B: Although the authors did not reach the subject numbers they 
identified to adequately power their RCT, their design and results were 
consistent with others in this synthesis, leading to this grade and 
recommendation. Additionally, group heterogeneity was present, while 
the protocol and procedure for Buzzy device use was thorough and 
consistent with the theory of its effect using the gate control theory of 
pain.  
 
B: Power analysis was not done, but this RCT also is similar in design 
and results to others in this review. Significant group homogeneity 
existed due to convenience sampling resulting in the same age subjects 
receiving the same vaccination for the study. 
 
B: This RCT was well designed and adequately powered. Three 
interventions were compared to each other and to no intervention, thus 
addressing multiple options available at the time. Group homogeneity 
existed and could contribute to limitations. 
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Table 3 
 
Buzzy Project Participant Characteristics 

Patients Number (n) Percentage (%) 

Total offered Buzzy Use 73  

Used 73 100 

Declined 0 0 

   

Age Range of Buzzy Use   

4-6 years 37 50.7 

7-9 years 21 28.8 

10-14 years 15 20.5 

15-18 years 0 0 

Total 73  
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Table 4 

Buzzy Project Satisfaction Survey Results 

 Number (n) Percentage (%) 

1.Were you satisfied with the use of the Buzzy device 

during today’s vaccinations? 
  

Yes 63 86.3 

No 10 13.7 

2. Do you think the Buzzy device helped to reduce 

pain during today’s vaccinations? 
  

Yes 64 87.7 

No 9 12.3 

3. Would you be interested in using the Buzzy device 

for future vaccinations? 
  

Yes 64 87.7 

No 9 12.3 
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Table 5 

Buzzy Project Pain Score and Satisfaction Based on Age Results 

 

Age % Satisfied Mean Pain Score 
Satisfied - 

Mean Pain Score 

Not Satisfied – 

Mean Pain Score 

4-6 years 78.4 3 1.6 8 

7-9 years 95.2 2.2 1.9 10 

10-18 years 93.3 2.4 2.1 6 

All ages 86.3 2.7 2 8 
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Figure 1 

Run Chart: Staff Buzzy Training 
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Figure 2 

Run Chart: Buzzy Usage (All LPNs) 
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Figure 3 

Run Chart: Buzzy Usage (LPN 1) 

 

Note: Missing data points are due to no data for LPN during those weeks. No immunizations meeting criteria were given by LPN 1.  
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Figure 4 

Run Chart: Buzzy Usage (LPN 2) 
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Figure 5 

Run Charts: Buzzy Satisfaction (All LPNs) 
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Figure 6 

Run Charts: Buzzy Satisfaction (LPN 1) 

 

Note: Missing data points are due to no data for LPN during those weeks. No immunizations meeting criteria were given by LPN 1.  
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Figure 7 

Run Charts: Buzzy Satisfaction (LPN 2) 
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Appendix A 

Kolcaba’s Comfort Theory applied to Buzzy Device implementation 
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Appendix B 

Buzzy Lesson Plan 

Buzzy Lesson Plan 
 

Learning 
Objectives 

Content Outline Method of Instruction Time 
Spent  

Method of 
Evaluation 

 
The Licensed Practical 
Nurses (LPNs) and 
Medical Assistant (MA) 
will state the purpose 
of this DNP project, 
the implementation 
plan, and their role 
and responsibilities for 
project success. 

• DNP project purpose and 
implementation plan 

• Buzzy Presentation (ppt) 
• “LPN and MA roles and 

responsibilities” 
• “Buzzy Brochure” 
• “Buzzy Training Documentation 

Form” 
• “Buzzy Usage Log” 
• “Buzzy Satisfaction Survey” 

Verbal 

Documents listed will be provided. 
LPNs and MA will keep their copies for 
future reference. 

5 
minutes 

Verbalization of 
understanding  

Signature on Buzzy 
Training Documentation 
Form 

The LPNs and MA will 
describe how Buzzy is 
effective in preventing 
immunization pain and 
why minimizing pain 
during vaccine 
administration is 
important. 

 

• “The creation of the Buzzy” 
• “What is Buzzy” 
• “Pain and Gate Control” 

 

Videos provided by the manufacturer: 
https://buzzyhelps.com/pages/videos 

5 
minutes 

Verbalization 
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The LPNs and MA will 
be able to 
demonstrate how 
Buzzy is used during 
immunizations. 

 

• “Buzzy Training Handout” 
• “How to prepare Buzzy” 
• “How to prepare multi-patient 

ice wings” 
• “Buzzy for injection in the 

thigh” 

Verbal  

Document listed will be provided. LPNs 
and MA will keep their copies for future 
reference. 

Videos provided by the manufacturer: 
https://buzzyhelps.com/pages/videos 

10 
minutes 

Verbalization 

Return Demonstration 

Teach Back 

The LPNs and MA will 
demonstrate how to 
properly clean and 
store the Buzzy. 

 

• “How to clean Buzzy” 
• “Buzzy Training Handout” 

 

Video provided by the manufacturer: 
https://buzzyhelps.com/pages/videos 

Document listed will be provided. LPNs 
and MA will keep their copies for future 
reference. 

5 
minutes 

Verbalization 

Return Demonstration 

Teach Back 

The LPNs and MA will 
correctly describe 
completion and 
storage of all forms 
used in this project. 

• “Buzzy Training Documentation 
Form” 

• “Buzzy Usage Log” 
• “Buzzy Satisfaction Survey” 

Verbal  

Documents listed will be provided. 
LPNs and MA will keep their copies for 
future reference. 

5 
minutes 

Verbalization 

Teach Back 

The LPNs and MA will 
verbalize how to 
assess a child’s pain 
using the Wong-Baker 
FACES pain scale. 

• Wong-Baker FACES Pain Scale 
handout 

Verbal 

Document listed will be provided. LPNs 
and MA will keep their copy for future 
use. 

5 
minutes 

Verbalization 

Teach Back 

 • Questions?    
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Appendix C 

Buzzy Training Handout 
 

(All instructions taken from https://buzzyhelps.com/pages/buzzy-boot-camp) 
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OPTIMAL BUZZY PLACEMENT
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CLEANING PROCEDURE 
 

Healthcare Buzzy and Wings 
 
• Buzzy® and healthcare wings are reusable.  

 
• 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.  

 
• Do not autoclave.  

 
• Do not immerse in liquid.  

 
• Healthcare wings are the only wings that can be cleaned 

between patients.  
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Appendix D 

Buzzy Training Documentation Form 

Buzzy Training Documentation Form 
Trainer: Tamara Kim, RN, BSN, CCRN (DNP Student, Project Leader) 

Staff Name 
(printed) 

Position Staff Signature Trainer Signature Date  Comments 
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Appendix E 

LPN and MA Roles and Responsibilities during the Buzzy Project 
 

1. Attend training provided by the DNP-Project Leader (DNP-PL). Sign Buzzy Training 
Documentation Log as proof of attendance. 

 
2. Educate all children receiving immunizations and their parents about the Buzzy device using 

information learned in the training session. Offer use of the Buzzy Device for all children aged 4-
18 years receiving immunizations every day at the office, beginning August 31, 2020. 

 
3. Document information about each child aged 4-18 years receiving immunizations, regardless of 

Buzzy use, on the Buzzy Project Implementation Log. Information included: week #, date, age, 
education provided, Buzzy use, child’s FACES pain score, and satisfaction survey tracking 
number. The LPN or MA will initial each line of the log that they complete.  Patient and parent 
names should NOT be recorded. 
 

4. When the Buzzy is used during an immunization, give the parent a Buzzy Satisfaction Survey to 
anonymously complete and place in the survey box when leaving the office. 
 

5. The LPN or MA will properly clean the Buzzy device after each use and ensure ice wings are 
placed back in the freezer. 
 

6. At the end of each day, gather all satisfaction surveys and usage logs and place forms in the 
designated cabinet. Ensure cabinet is locked. 
 

7. The LPNs or MA will direct all questions, concerns and comments to the DNP-Project Leader 
Tamara Kim or the Clinical Site Representative. 
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Appendix F 

Buzzy Brochure 
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Appendix G 

Wong-Baker FACES Pain Scale Handout 
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Appendix H 

Buzzy Device Satisfaction Survey 

               Code#____ 
 

Buzzy Satisfaction Survey 
 
 

Appointment Date: ________ Child’s Age: ____ years 
 
 
Please circle YES or NO in response to the following questions. 
 

1. Were you satisfied with the use of the Buzzy device 
during today’s vaccination(s)? 

 
YES   NO 

 
2. Do you think the Buzzy device helped to reduce pain 

during today’s vaccination(s)? 
 

YES   NO 
 

3. Would you be interested in using the Buzzy device for 
future vaccinations? 

 
YES   NO 

 
 
Provide additional comments below if desired. Thank you for 
your participation and feedback! 
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Appendix I 

Buzzy Device Implementation Log 

Buzzy Project Implementation Log 
(Completed by LPN or MA) 

Week 
# 

Date  Age  
(in years) 

 

Education 
received? 

1 = yes 
2 = no 

 

Buzzy used? 
1 = yes 

           2 = no 
 

FACES Pain Score 
post administration  

0 = No hurt 
2 = Hurts little bit 

4 = Hurts more 
6 = Hurts even more 
8 = Hurts whole lot 

10 = Hurts worst 

De-identified 
Coded Satisfaction 

Survey tracking 
number 

(if Buzzy used) 
 

LPN 
Initials 

 

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
 


