
Buzzy® for Pain Management During
Routine Immunizations in Pediatric Patients

Item Type DNP Project

Authors Kang, Lacey

Publication Date 2022-05

Abstract Problem: Children receive multiple vaccines throughout their
childhood. Immunization associated pain can change the way the
body responds to stress. Despite the development of multiple
pain management techniques, many primary care offices have no
f...

Keywords Buzzy device; Pain Management; Pediatrics; Vaccination--
methods

Download date 19/05/2023 15:15:09

Link to Item http://hdl.handle.net/10713/18753

http://hdl.handle.net/10713/18753


IMPLEMENTATION OF BUZZY DURING IMMUNIZATIONS                                       1  

 
 
 
 
 
 
 
 
 
 
 
 
 

 Buzzy® for Pain Management During Routine Immunizations in Pediatric Patients 

 
Lacey Kang 

 
Under Supervision of  

 
Mary Ellen Connolly, DNP, CRNP 

 
Second Reader 

 
Shari Simone, DNP, CRNP-AC, FAAP, FCCM, FAAN 

 
 

A DNP Project Manuscript 
Submitted in Partial Fulfillment of the Requirements for the 

Doctor of Nursing Practice Degree 
 
 
 

 
University of Maryland School of Nursing  

May 2022 



IMPLEMENTATION OF BUZZY DURING IMMUNIZATIONS                                       2  

Abstract 

Problem: Children receive multiple vaccines throughout their childhood. Immunization-

associated pain can change the way the body responds to stress. Despite the development of 

multiple pain management techniques, many primary care offices have no forms of pain 

management during routine immunizations.  

Purpose: The purpose of this quality improvement project was to implement and evaluate a 

protocol for Buzzy® use during routine immunizations in a pediatric primary care office. 

Methods: During a 15-week implementation period, all children greater than 18 months of age 

were offered a Buzzy® when receiving a vaccine. Key stakeholders were identified, and staff 

were educated on Buzzy® indications, administration, and contraindications prior to 

implementation. Written materials about Buzzy® were placed in the waiting room and exam 

rooms for parents to review. Staff were provided with educational sessions that included a 

presentation and a hands-on demonstration. All eligible children were offered a Buzzy® by the 

provider. If parent and child agreed the Buzzy® was incorporated into routine immunization 

administration by the nursing staff. Data logs were developed, and nurses completed the log after 

each eligible patient. Data related to the number of patients who were offered a Buzzy® by the 

provider and how many patients received their immunizations with a Buzzy® were collected. 

Data analysis was conducted through run charts.  

Results: 100% of staff members completed the education by week 6. An average of 15% of 

patients were offered a Buzzy® by a physician, while 44% of the patients who were offered and 

agreed were administered vaccines with a Buzzy® by a nurse.  
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Conclusion: Educating and implementing a protocol on Buzzy® use increased the rate of 

providers offering a Buzzy® to eligible patients and nursing staff administering routine 

immunizations with a Buzzy®.  
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Buzzy® for Pain Management During Routine Immunizations in Pediatric Patients 

An average child will receive 13 different vaccinations, many requiring multiple doses by 

the time they are 18 years old (Centers for Disease Control and Prevention [CDC], 2020). 

Immunization-associated pain is associated with life-long effects as early pain experiences can 

change how the neuroendocrine and immune system respond to stress and leads to increased 

reaction to pain and higher anxiety levels with future needle related procedures, along with 

avoidance of health care providers and non-adherence to medical treatments as an adult (Cwynar 

& Osborne, 2019). A vast majority of children and approximately 20-50% of adolescents have 

some form of needle phobia (McLenon & Rogers, 2018). Buzzy® is a small handheld device that 

provides tactile stimulation and cold analgesia to the injection site and distracts the patient 

(Redfern et al., 2018). It provides pain relief through the gate control theory by overstimulation 

of the nerve and closure of the pain gate (Redfern et al., 2018). Despite the development of 

multiple different pain management techniques that can be utilized during routine 

immunizations, many primary care practices have yet to implement any form of pain 

management and often dismiss immunizations-associated pain as a temporary and inevitable pain 

(Cwynar & Osborne, 2019). At this large urban pediatric primary care office, parents have asked 

providers for pain management prior to vaccinations and voiced concerns that their child does 

not handle vaccinations well. Prior to the implementation of this project, the office did not have 

any pain management interventions in place with routine immunizations. The current office 

workflow is described in the Appendix A. The purpose of this quality improvement (QI) project 

is to implement a protocol for Buzzy® during routine immunizations in pediatric patients at a 

primary care office. The intended outcomes are 100% of the patients will be offered A Buzzy® 

and 100% of those who were offered will receive their immunizations with a Buzzy®.  
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Literature Review 

 Studies included in this evidence review were a combination of systematic review with 

meta-analysis and randomized control trials (RCT) which are represented in Table 1 and 2. 

Studies focused on the effects of a Buzzy® on pain scores during needle-related procedures in 

children between 3-18 years of age (Ballard et al., 2019; Canbulat Şahiner et al., 2015; Redfern 

et al., 2018; Sivri Bilgen & Balcı, 2019; Yilmaz & Alemdar, 2019). All studies indicated that 

Buzzy® lowered self-reported, parent-reported, and observer reported pain scores when 

compared to no form of pain management during needle-related procedures (Ballard et al., 2019; 

Canbulat Şahiner et al., 2015; Redfern et al., 2018; Sivri Bilgen & Balcı, 2019; Yilmaz & 

Alemdar, 2019). However, all studies indicated that it was not possible to blind the participants 

or researchers due to the nature of the study (Ballard et al., 2019; Canbulat Şahiner et al., 2015; 

Redfern et al., 2018; Sivri Bilgen & Balcı, 2019; Yilmaz & Alemdar, 2019).  

 Yilmaz & Alemdar (2019) used the Oucher scale to measure pain scores on children aged 

5 to 10 years old, while Sivri Bilgen & Balcı (2019) used a Visual Analog Scale (VAS) and a 

Faces Pain Scale-Revised (FPS-R) on children aged 7 to 12 years old. Redfern et al. (2018) used 

the Wong Baker Faces Pain Scale to measure pain scores on children aged 3 to 18 years old 

while, Canbulat Şahiner et al. (2015) used the same scale on children aged 7 years old. Ballard et 

al. (2019) included 9 RCTs that reported pain scores with either a VAS, verbal rating scale, or a 

faces scale. Canbulat Şahiner et al. (2015) also found that Buzzy® was more effective than 

ShotBlockers at pain management. ShotBlockers are a small handheld device with blunt spikes 

that are pressed at the injection site to provide mechanical stimulation (Canbulat Şahiner et al., 

2015). Yilmaz & Alemdar (2019) found similar results but also included bubble blowing which 

was less effective than a Buzzy®.  Canbulat Şahiner et al. (2015) and Yilmaz & Alemdar (2019) 
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both found that Buzzy® significantly lowered anxiety scores as measured on the Children’s Fear 

Scale to measure anxiety levels. Sivri Bilgen & Balcı (2019) and Redfern et al. (2018) also 

measured anxiety levels but found no significance between the Buzzy® and control group. Sivri 

Bilgen & Balcı (2019) used a State-Trait Anxiety Inventory for Children while Redfern et al. 

(2018) used a modified faces scale to measure anxiety levels.  

 The studies included in this evidence review were systematic reviews and meta-analysis 

or RCTs. Yilmaz & Alemdar (2019) and Sivri Bilgen & Balcı (2019) were rated as high quality 

studies as they had sufficient sample sizes with power analysis and adequate control groups 

while providing results and recommendations that were consistent and clear indicating Buzzy® 

as an effective tool at reducing pain and anxiety level in children during injections. Redfern et al. 

(2018) and Canbulat Şahiner et al. (2015) were rated as good quality studies as they provided 

consistent results indicating Buzzy® should be used to reduce pain associated with 

immunizations, however Redfern et al. (2018) did not have a sufficient sample size and Canbulat 

Şahiner et al. (2015) sample consisted of children the age of 7. Ballard et al. (2019) was also 

rated as a good quality study as it consisted of RCTs and clearly outlined search strategies along 

with rating the quality and risk bias of the studies included and provided recommendations that 

supported the use of Buzzy® during needle-related procedures. However, some of the studies 

included were rated as low-quality and had insufficient sample sizes (Ballard et al., 2019).  

 While none of the studies stated any difficulties with using a Buzzy®, Ballard et al. 

(2019), Canbulat Şahiner et al. (2015), and Redfern et al. (2018) mentioned that ease of use and 

impact on procedure times could be barrier to use. Yilmaz & Alemdar (2019) stated that 

education of all providers is the first step to addressing pain in pediatric patients and organization 
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policies should advocate for multidisciplinary approach with pharmacological and 

nonpharmacological innovations to improve pain management.  

Theoretical Framework 

Kolcaba’s Comfort theory aims to address the unmet needs of patients and families while 

taking into consideration the intervening variables along with comforting interventions to 

enhance patient comfort, encourage health seeking behaviors, and retain institutional integrity 

(Kolcaba, 2001). The premise of the Comfort Theory is that promotion of health seeking 

behaviors and patient satisfaction can be promoted through provision of comfort measures 

(Kolcaba, 2003). Pain is the unmet need of the patient in this QI project, the comforting 

intervention is the use of a Buzzy® to manage pain during vaccinations. The intervening 

variables are contextual elements such as staff perceptions of pain and limited pain management 

interventions. Patients who experience little to no pain with immunizations, engage in health 

seeking behaviors and have less anxiety towards medical providers and procedures. Comforting 

experiences lead to patient satisfaction and strengthens the institutions integrity. The Comfort 

Theory is shown in Figure 1. 

In addition to the Kolcaba’s theory, the conceptual framework of complex innovation 

implementation states that effective implementation relies on management support, resource 

availability, implementation policies/ practices, and the implementation climate which is shown 

in Figure 2 (Helfrich et al., 2007). Management support was obtained early in the project 

development. The implementation climate of the office changed when this projected was initially 

presented. It was not viewed as an important issue as staff members were unaware of a Buzzy® 

or that it was used for pain management during vaccinations. However, the implementation 

climate has changed as more staff members became aware of the benefits of implementing a 
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Buzzy® during routine immunizations. The implementation plan was aligned with this 

organization’s values and mission as they seek to provide the best health outcomes and patient 

care to pediatric patients, while addressing parental concerns related to pain management.  

Methods 

This QI project was implemented over a 15-week period at a large urban primary care 

office with 6 physicians and 5 nurses. There are an average of 3 physicians and 3-4 nurses 

ordering and administering vaccines daily. Children who were 18 months and older and 

receiving at least one vaccine were eligible. Those with developmental or physical disabilities 

were included and special consideration were taken for these children such as removing the ice 

pack from the Buzzy® as the cold stimulation could be overwhelming for the child. 

A multidisciplinary team developed a protocol for Buzzy® use. Change champions were 

identified and led by the clinic’s senior physician. All staff members attended a training and were 

educated on indications, administration, and contraindications for Buzzy® use. Providers 

presented the option for Buzzy® use and a manufacturer’s educational brochure. If the patient 

agreed, a comment was placed in the vaccine order stating “Buzzy®” or “wants Buzzy®” to 

indicate to the nurses that the patient was interested in receiving their vaccine with a Buzzy®. 

The nurses would then administer the vaccines with a Buzzy® or if the patient refused, they 

administered the vaccines without a Buzzy®. Buzzy® was placed 2-3cm above the vaccine site 

for 30-60 seconds prior vaccine administration and removed once vaccine administration was 

completed. This was per manufacturer recommendation.   

The calculation of percentage of staff receiving the requisite education about Buzzy® use 

was the structure measure for this implementation. Education took place in person with 

individual training session with staff. The process measure was the percentage of patients who 
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received their immunization with a Buzzy®, while the outcome measure was the percentage of 

patients who were offered a Buzzy® with their immunizations. Buzzy® and the data collection 

logs were placed at the nurse’s station and the ice packs were placed in the vaccine freezer for 

easy access. Educational brochures provided from the manufacturer, shown in appendix B, were 

placed in each exam room for visibility and to serve as reminders for providers. Additional 

brochures were placed in the communal physician’s office to replenish exam rooms as needed. 

Emails were sent out periodically throughout the implementation phase to remind staff to 

continue to offer and administer vaccines with a Buzzy® and to update on the progress of the 

implementation. There was ongoing clinical supervision on a weekly basis to address staff 

concerns and barriers to implementation.  

Tracking logs were developed to aid in data collection and shown in appendix C and D. 

Nurses documented on the tracking log if the patient was offered a Buzzy® and if one was used 

during vaccine administration. The log was also used to document patient/ parent refusals or 

other reasons for not using a Buzzy®. The charge nurse indicated at the bottom of the log the 

total number of patients who had received vaccines when she completed her daily chart reviews. 

Data logs were stored in a locked drawer at the nurse’s station and were collected on a weekly 

basis. The data was transcribed immediately into an excel sheet on a password protected 

computer only accessible by the project leader and the paper copies were destroyed in a shredder. 

No patient specific data was collected on the logs to protect patient privacy. Data was analyzed 

through run charts. IRB approval was obtained with non-human designation from the academic 

and medical institution.   

Results 
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All staff members were educated on Buzzy® use by week 6. While 100% of staff had 

completed education by week 3, a new nurse was hired into the practice on week 5 and included 

in the results. During weeks 1-3 staff was receiving education about the new process. 

Implementation went live on week 4. Data results were analyzed with run charts and shown in 

Figures 3 and 4. There was a shift above the median in both the percentage of patients who were 

offered and received their immunizations with a Buzzy® during weeks 3-11. On average, 15% of 

patients were offered a Buzzy® while 44% of those patients received their immunizations with a 

Buzzy®. There is a downward trend of patients who received their immunizations with a 

Buzzy® during weeks 7-11. Staff voiced hesitation and safety concerns with using Buzzy® on 

difficult patients. They were concerned with patients who would become physically aggressive 

due their needle-related anxiety. Buzzy® use on these patients were left to staff discretion. 

Verbal reminders and emails were sent to staff members to continue offering and using a 

Buzzy® when appropriate.  

Discussion 

This QI project supports the use of implementing a protocol for Buzzy® use during 

routine immunizations in a pediatric primary care office.  During weeks 5-7 all patients who 

were informed were administered their vaccines with a Buzzy®. Studies have shown consistent 

use of Buzzy® can adequately lower pain and anxiety levels during needle-related procedures, 

however ease of use and practicality can limit use (Ballard et al., 2019; Canbulat Şahiner et al., 

2015; Redfern et al., 2018; Sivri Bilgen & Balcı, 2019; Yilmaz & Alemdar, 2019).  

Initial consistency in staff offering and administering immunizations with a Buzzy® 

gradually declined due to an increase in workload and staff hesitation on safely administering 

immunizations with a Buzzy® on difficult patients limited use. The office sees over 40 patients 
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daily and appointment time constraints limited the staff use of Buzzy® on patients. Appointment 

time constraints became significant with the COVID-19 pandemic as staff are unable to utilize 

the waiting area for patients.  

Data collection occurred on paper logs and relied on staff to accurately document the 

number of patients who were offered and administered vaccines with a Buzzy®. An influx of 

patients and short staffing limited the time staff could document Buzzy® use. Data collection 

logs and Buzzy® devices were placed at the nurse’s station to mitigate the increase in workload 

on staff members and to aid utilization. While integration of documentation into the EMR system 

would provide more accurate data collection, it was unavailable at the time of implementation as 

the office was switching over to a new system.  

Conclusion 

Underestimating immunization-associated pain can lead to long-term consequences in 

pediatric patients. Changing healthcare provider’s perception surrounding immunization-

associated pain with a protocol for pain management can prevent pain and anxiety in pediatric 

patients. Pain management interventions that affordable and accessible are more likely to be 

adopted and implemented by busy primary care offices. Buzzy® provides adequate pain 

management with ease of use. To aid in sustainability, the office was provided with multiple 

Buzzy® devices during the project and were available following project conclusion. Following 

implementation at this office, the protocol can be expanded to other primary care offices within 

the same healthcare system. Integration of documentation for physicians to communicate patient 

interest in Buzzy® to nurses can improve sustainability.  
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Table 1 

Evidence Review  

Citation: Redfern, R. E., Chen, J. T., & Sibrel, S. (2018). 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 

“to measure 
impact of an 
intervention 
combining cold 
and vibration 
on pain scores 
during routine 
pediatric 
immunizations” 

 
 
 
 

Randomized 
control trial 
without 
blinding of 
research 
staff, 
parents, or 
children. 
Randomizati
on 
determined 
prior to 
patient 
assignment 
and sealed 
in envelopes 
which were 
opened 
when 
consent was 
obtained  

Sampling Technique: 
Convenience   
Eligible Participants: Children 
age 3 and 18 years of age who 
were receiving routine vaccines at 
their annual well visits and had 
never been exposed Buzzy before 
the trial  
Excluded: Any children with 
Reynaud’s syndrome, sickle cell 
disease with extreme sensitivity to 
cold, abrasion or tear in the skin 
where the device needed to be 
placed, nerve damage on the 
extremity where the vaccine would 
be administered, 
neurodevelopmental delays, verbal 
difficulties, analgesia 
administration in the last 6 hours, 
or previous exposure to Buzzy  
Accepted: 51 children receiving 
routine vaccination consented 
Control: 25 children were 
included  
Intervention: 26 children were 
included but one was withdrawn 
due to age  
Power Analysis: 50 patients were 
needed in each group to meet 80% 
power with a significance level of 

Control Protocol: No 
intervention or distraction 
provided during vaccination, 
but children were allowed to be 
soothed by parents or sit on 
their parent’s lap during 
injection  
Intervention Protocol: Buzzy 
with the ice pack attached was 
placed directly over the 
injection site for 30 seconds 
prior to administration of the 
vaccine and immediately 
moved 3-5cm proximal to the 
site and held in place during the 
entire length of the injection  
Treatment Fidelity: 
Vaccination and Buzzy 
administered by one of 4 nurses 
not part of the research team. 
Buzzy was shown and 
explained to the child and 
parent prior to administration. 
Children were asked with the 
Wong Baker Faces Pain Scale 
how much they thought the 
injection would hurt and how 
much it hurt after receiving the 
vaccine.  

 

Dependent Variable: 
Post-procedure pain 
scores and anxiety 
ratings on a scale of 0-5 

Measure: Pain scores 
were obtained with the 
Wong Baker Faces Pain 
Scale with 6 different 
faces and a numerical 
range from 0-5 that 
correlates to no hurt at 0, 
hurts a little bit, hurts a 
little more, hurts even 
more, hurts a whole lot, 
hurts worst at 5. The 
scale has been shown to 
be highly valid and 
reliable with test-retest 
reliability of r = 0.90 and 
Cronbach’s alpha = 0.93 
in children ages 3 and 
up. Anxiety was 
measured with the same 
scale but modified so 
that 0 correlated to not 
scared, 1 was a little 
scared, 2 was a little 
more scared, 3 was even 
more scared, 4 was 
really scared, and 5 was 

Statistical Results: 
Post-procedural pain 
scores were analyzed 
with t-tests and were 
significantly lower in 
the intervention group 
with the Buzzy 
compared to the 
control group with a 
mean pain score of 
3.56 + 3.2 compared 
to 5.92 + 3.4 in the 
control group (p= 
0.015). Anxiety 
ratings were analyzed 
with t-test and had no 
significant difference 
between the two 
groups. The Buzzy 
group was 5.18 vs 
4.34 in the control 
group (p=0.43). 
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0.05   
Group Homogeneity: Both 
groups were homogenous in 
demographic characteristics. Mean 
age for the intervention and control 
groups were 10.7 + 4.7 and 10.5 + 
4.7 respectively. No significant 
difference in BMI, gender, parent 
characteristics, or previous needle 
sticks   

most scared.  

 

Citation: Yilmaz, G., & Alemdar, D. K. (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 

“to compare 
Buzzy, 
ShotBlocker, 
bubble-
blowing, and no 
intervention in 
ameliorating 
children’s fear 
and pain when 
undergoing IM 
injections”  

Prospective, 
non-double 
blinded, 
randomized 
control trial  

Sampling Technique: 
Convenience   
Eligible Participants: Children 
between ages 5 to 10 years old 
who receiving IM injections  
Excluded: Children who had 
received local anesthetics, skin 
infection at the site of injection, 
significant trauma, developmental 
delays, chronic illness, altered 
sensorium, or neurosensory deficits 
at the injection site 
Accepted: 175 children were 
accepted and had parental consent  
Control: 44 children but 4 did not 
follow up and were not included in 
the data analysis  
Intervention: 44 children in the 
Buzzy group but 4 did not follow 
up, 45 patients in the ShotBlocker 
group but 5 did not follow up, and 
42 children in the bubble blowing 
group but 2 did not follow up. All 
the children who did not follow up 
were not included in the data 

Control Protocol: Children 
received the standard IM 
injection procedure and were 
told of the procedure prior to 
injection. 
Intervention Protocol: Buzzy 
group: Buzzy with the ice pack 
attached was placed 3-5cm 
above the injection site, 30 
seconds prior to injection and 
held there until the procedure 
was over.  
ShotBlocker: Shotblocker is 
placed on the skin at the 
injection site and is pressed 
down firmly for 30 seconds. 
During this time the injection is 
given through a central hole in 
the ShotBlocker. Procedure 
needed to start over from the 
beginning if more than 30 
seconds had passed since 
placing the ShotBlocker on the 
skin and the injection being 
administered  

Dependent Variable: 
Self-reported pain score 
after the injection with 
the Oucher scale and fear 
score with the Children’s 
Fear Scale.  

Measure: The Oucher 
scale has numerical 
range from 0-10 
alongside 6 images of 
children in different 
stages of distress with 0 
and neutral face being no 
pain to 10 being the 
worst pain. This scale 
has been found to be 
valid with children 
between 3 and 12 years 
of age and a Cronbach’s 
coefficient alphas 
ranging from r= 0.69 to 
0.76 for this study. The 
Children’s Fear Scale 
consists of 5 faces with 

Statistical Results: 
ANOVA showed that 
there were 
significantly lower 
pain scores in the 
Buzzy group 
compared to all the 
other interventions and 
control (p< .05). The 
average pain scores 
for the Buzzy group 
was 3.87 + 1.79, 4.14 
+ 2.12 for the 
ShotBlocker group, 
4.75 + 1.74 for the 
bubble blowing group, 
and 6.72 + 2.16 for the 
control group (p< .05). 
ANOVA analysis 
showed that fear 
scores were 
significantly lower in 
the Buzzy compared 
to all other 
interventions and 
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analysis  
Power Analysis: 40 participants 
were necessary for each group 
according to Cohen’s effect size 
with a Type 1 error probability of 
.05 and 80% power  
Group Homogeneity: There was 
about 50.6% girls and 49.4% boys 
with a mean age of 7.05 + 1.49. 
There was no significant difference 
in gender, age, BMI, or previous 
pain with injections between the 
control and intervention groups.  

Bubble blowing: children blew 
bubbles with a bubble wand 
during the injection to serve as 
a distraction and requiring the 
child to take deep breaths  
Treatment Fidelity: All the 
injections were administered by 
2 nurses and the injection site 
was cleansed with alcohol pad 
prior to administration in all of 
the groups. The children self-
reported their pain score with 
the Oucher scale after the 
injection and self-reported fear 
scores with the Children’s Fear 
Scale before the injection.  

numerical values of 0-4. 
The face on the left side 
of the scale shows no 
fear and is scored as a 0 
and progresses 
horizontally to the right 
with a face showing the 
most serious degree of 
fear and is scored as a 4. 
This scale has been 
shown to be valid and 
reliable in children 
between the ages of 5-10 
with Cronbach’s 
coefficient alphas 
ranging from r= 0.70 to 
0.83 for this study. 

control (p<.05). The 
average fear score in 
the Buzzy group was 
1.35 + 0.60, 1.66 + 
0.53 for the 
ShotBlocker group, 
1.88 + 0.61 for the 
bubble blowing group, 
and 2.82 + 0.66for the 
control group (p< .05). 

Citation: Sivri Bilgen, B., & Balcı, S. (2019). The effect on pain of buzzy and shotblocker during the administration of intramuscular 
injections to children: A randomized controlled trial. Journal of Korean Academy of Nursing, 49(4), 486. 
https://doi.org/10.4040/jkan.2019.49.4.486 

Level II 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“to investigate 
the effect of 
Buzzy and 
ShotBlocker on 
reducing pain 
induced by 
intramuscular 
penicillin 
injections in 
children” 

A non-
double-
blind, 
randomized 
control trial 

Sampling Technique: 
Convenience  
Eligible Participants: children 
between the ages of 7 to 12 years 
who required IM injection of 
procaine penicillin  
Excluded: Any children who had a 
chronic pain disease, 
neurodevelopmental disorders, 
analgesics administration in the 
last 6 hours, history of fainting 
with injections, and learning 
disabilities  
Accepted: 150 children were 
accepted and had parental consent  
Control: 50 children  
Intervention: 50 children in the 

Control Protocol: Children 
were informed of the procedure 
and given a standard 
administration 
Intervention Protocol: Buzzy 
group: the Buzzy with the ice 
pack was placed on the skin 3-
5cm above the injection site for 
60 seconds prior to 
administration of the injection 
and held in place for the entire 
duration of the procedure  
ShotBlocker group: The 
ShotBlocker was placed on the 
skin at the injection site 
immediately prior to 
administration of the injection 

Dependent Variable: 
Self-reported pain score 
by the children at 1 and 5 
minutes following the 
injection on a VAS and 
FPS-R scale and anxiety 
levels with the STAIC 
prior to the injection. 

Measure: VAS is a 
10cm line with 0 on one 
side indication no pain 
and 10 on the other side 
signifying worst pain. 
Children mark a point on 
the line to indicate the 
severity of their pain and 
mark point is measured 

Statistical Results: 
Kruskal-Wallis test 
was used to analyze 
the results. The first 
and fifth-minute VAS 
scores and FPS-R 
scores were 
significantly lower in 
the Buzzy group 
compared to the 
ShotBlocker and 
control group (p< 
.001). The first and 
fifth-minute VAS 
mean scores were 6.36 
+ 3.24 and 3.38 + 2.94 
for the Buzzy group, 
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Buzzy group and the ShotBlocker 
group  
Power Analysis: 48 patients were 
required for each group with an 
error margin of alpha 1% and 
power of 99% 
Group Homogeneity: There were 
slightly more boys than girls, 
however this was homogenous 
between all the groups and there 
were no significantly differences 
between age, gender, or number of 
penicillin injections between the 
groups.  

and removed after the injection 
was completed  
Treatment Fidelity: All the 
injections were administered by 
the same researcher and the 
children were asked to rate their 
pain on a Visual Analog Scale 
(VAS) and on the Faces Pain 
Scale-Revised (FPS-R) at 1 and 
5 minutes following the 
injection and anxiety levels 
with the State-Trait Anxiety 
Inventory for Children (STAIC) 
before the injection. 

to the start point of the 
line to get a pain score. 
The FPS-R has 6 facial 
expressions rated from 
0-10 and the child picks 
which face indicates 
their level of pain. The 
validity and reliability 
have been proven for 
both scales and 
mentioned in the study. 
STAIC consists of 20 
questions with 3-point 
Likert scale that 
evaluates emotions such 
as tensions, irritability, 
and unrest. Each item 
score is totaled for a low 
score of 20 to a high 
score of 60. Low scores 
correlating to low levels 
of anxiety and high 
scores with high levels 
of anxiety. It has been 
shown to be valid and 
reliable with children 
ages 7-12.   

3.68 + 3.05 and 1.68 + 
2.28 for the 
ShotBlocker group, 
and 7.34 + 3.11 and 
4.88 + 3.24 for the 
control group (p< 
.001). The FPS-R 
scores at 1 and 5 
minutes were 6.24 + 
3.20 and 3.24 + 2.96 
for the Buzzy group, 
3.64 + 3.10 and 1.52 + 
2.23 for the 
ShotBlocker group, 
and 7.36 + 3.09 and 
4.84 + 3.29 for the 
control group (p< 
.001). There was no 
significant difference 
in anxiety levels 
between the groups 
with mean scores of 
37.74 + 6.07 for the 
Buzzy group, 38.50 + 
5.47 for the 
ShotBlocker group, 
and 40.16 + 6.24 for 
the control group 
(p=.118). 

Citation: Canbulat Şahiner, N., İnal, S., & Sevim Akbay, A. (2015). The effect of combined stimulation of external cold and 
vibration during immunization on pain and anxiety levels 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 

“to show the 
outcome of 
external cold 
and vibration 
administered 
via Buzzy 

Prospective, 
non-double-
blind, 
randomized 
control trial.  

Sampling Technique: 
Convenience   
Eligible Participants: 7-year old 
children who needed to receive 
immunization 
Excluded: Any children with a 

Control Protocol: 
Vaccinations were administered 
with no pain management or 
distraction  
Intervention Protocol: Buzzy 
with the ice pack attached was 

Dependent Variable: 
Self-reported pain score 
after the procedure with 
the Wong Baker FACES 
scale. Observer-reported 
anxiety scores with the 

Statistical Results: T-
tests analysis of self-
reported procedural 
pain scores showed 
they were significantly 
lower in the 
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during 
vaccination by 
way of injection 
on 7-year-old 
children’s pain 
and anxiety 
levels” 

break or abrasion in the skin near 
the Buzzy site, nerve damage in 
the extremity where the vaccine 
was being administered, critical 
and unstable health conditions or 
chronic illnesses, 
neurodevelopmental delays, verbal 
difficulty, analgesic administration 
in the last 6 hours, or history of 
syncope with blood draws or 
immunizations  
Accepted: 104 children with 
parental consent   
Control: 52 children  
Intervention: 52 children 
Power Analysis: No power 
analysis reported in the study 
Group Homogeneity: groups 
were homogenous in demographics 
with no significant differences in 
gender or BMI 

placed approximately 5cm 
above the injection site just 
prior to administration and 
maintained in place throughout 
the procedure 
Treatment Fidelity: The same 
nurse conducted the 
immunization process on all the 
children. A researcher and 
second nurse conducted all the 
anxiety evaluations with the 
Children Fear Scale (CFS). The 
researcher and second nurse 
were blind to each other’s 
reported scores. Children were 
asked to score their pain from 
the immunization on the Wong 
Baker FACES pain rating scale. 
The   

 

CFS.  

Measure: Children self-
reported their pain level 
with the Wong Baker 
FACES scale which has 
6 faces that range from a 
neutral expression to a 
crying face and have a 
numerical value of 0-10, 
with the neutral/ happy 
face being a 0 with no 
hurt and the crying face 
being a 10 and a 
description stating that 
hurts as much as you can 
imagine. The Wong 
Baker FACES pain 
rating scale has been 
shown to be reliable and 
valid, the analysis was 
not included in this 
study. CFS consists of 5 
cartoon faces that show 
neutral expression with a 
score of 0 to a frightened 
face representing a score 
of 4. Scores were 
obtained in both groups 
prior to and during the 
injection. This scale has 
been shown to be 
reliable and valid, 
however the analysis 
was not included in this 
study.  

intervention group 
compared to the 
control group. The 
children who received 
pain management with 
a Buzzy had an 
average pain score of 
1.38 + 1.92, while the 
average pain score in 
the control group was 
3.42 + 3.10 (p= .001). 
While there was no 
significant difference 
between CFS scores 
prior to 
administration, there 
was a significant 
difference between 
observed anxiety 
levels in the Buzzy 
group vs the control 
group from both 
observers during the 
procedure. The Buzzy 
group had an average 
CFS score of 0.58 + 
0.63 and 0.73 + 0.66, 
compared to the 
control group 1.96 + 
1.13 and 1.92 + 1.18 
(p= .001 for both). 

Citation: Ballard, A., Khadra, C., Adler, S., Trottier, E. D., & Le May, S. (2019). Efficacy of the buzzy device for pain management 
during needle-related procedures: A systematic review and meta-analysis. The Clinical Journal of Pain, 35(6), 532–543. 
https://doi.org/10.1097/AJP.0000000000000690 

Level I 
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Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“to review and 
assess the 
evidence of the 
efficacy of the 
Buzzy device 
combining cold 
and vibration 
for needle-
related 
procedural pain 
and related 
outcomes in 
children (up to 
18 years old)” 

Systematic 
review with 
meta-
analysis  

Search Strategy: Search was 
conducted on the following 
databases: PubMed, Ovid 
MEDLINE, Ovid All EBM 
Reviews, Ovid Embase, Ovid 
PsycINFO, Scopus, Web of 
Science, and Cumulative Index to 
Nursing and Allied Health 
Literature with the following 
keywords: “vibration” “cold 
temperature” “cryotherapy” 
“cooling” “Buzzy” “pain” “pain 
management” “immunization” 
“needles” “injections” “newborn” 
“baby” “child” “schoolchild” 
“pediatric” or “adolescent” which 
yielded 190 potential studies.   
Eligible Studies: Randomized 
controlled trials with comparing 
the Buzzy device to a control 
group on pediatric patients (28 
days to 18 years old) who required 
a needle-related procedure  
Excluded: (128) for duplicates 
(32) excluded after screening titles 
and abstracts (9) not an RCT (3) 
did not use a Buzzy (3) only used 
the vibration from Buzzy without 
the ice pack (3) data not available 
(2) conference abstract (1) adult 
sample 
Included: 9 RCTs included with a 
total of 1,138 participants that all 
used a Buzzy for pain management 
in a needle-related procedure on 
pediatric patients between 3-to-18-
years old. 7 were included in the 
meta-analysis  

Control: The control in the 
studies were no 
nonpharmacological or 
pharmacological pain 
intervention 
Intervention: The intervention 
was the use of the Buzzy with 
the ice pack attached to it 
Protocol: Not applicable in a 
systematic review  

Dependent Variable: 
procedural pain intensity 
immediately following 
the needle-related 
procedure with a self-
reported score, parent-
reported score, or 
observer-reported score. 
Anxiety levels during or 
immediately after the 
procedure with a parent-
reported score or an 
observer-reported score.  

Measure: the pain 
scores were all 
conducted on scales that 
have been validated for 
the population of 
interest. Pain scales used 
were visual analogue 
scale, numerical rating 
scales, verbal rating 
scales, or faces scales. 
Anxiety scores were 
conducted on visual 
analog scales, numerical 
scales, or faces scales.  

Level of 
Measurement: The 
meta-analysis was 
conducted using a 
random-effect model 
with 95% confidence 
interval and inverse 
variance by using the 
data that was most 
comparable 
comparator and 
outcomes. Narrative 
summary of results 
was included if meta-
analysis was not 
feasible.  
Outcome Data 
Retrieval: Data was 
retrieved 
independently by 2 
researchers using the 
Covidence systematic 
review software. 
Discrepancies were 
removed by the 
software and resolved 
with consensus after 
reviewing the original 
study.  
Analysis: Self-
reported pain was 
significantly lower in 
the Buzzy group 
compared to the 
control group (SMD: -
1.11; 95% CI: -1.52 to 
-0.70; I2: 81%; p< 
0.0001). It was also 
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PRISMA: Included in the 
systematic review outlining 
exclusion criteria and how many 
articles were removed and retained 
at each step 
Power Analysis: not applicable in 
a systematic review  

significant in parent-
reported pains scores 
(SMD: -0.94; 95% CI: 
-1.62 to -0.27; I2: 
90%; p= 0.006) and 
observer-reported pain 
scores (SMD: -1.19; 
95% CI: -1.90 to -
0.47; I2: 88%; p= 
0.001). Parent-
reported anxiety levels 
were significantly 
lower in the Buzzy 
group compared to the 
control group (SMD: -
1.36; 95% CI: -2.11 to 
-0.61; I2: 88%; p= 
0.0004) and in 
observer-reported 
scores (SMD: -1.37; 
95% CI: -1.77 to -
0.96; I2: 70%; p< 
0.00001). 
Conclusions: Buzzy is 
an effective form of 
pain management with 
needle-related 
procedures with 
significantly lower 
self-reported, parent-
reported, and 
observer-reported 
postprocedural pain 
and anxiety scores. 
SR Bias Risk: The 
risk is low based off 
the extensive 
methodology reported 
in the systematic 
review  
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Table 2 

Synthesis  

Evidence Based Practice Question (PICO):  In pediatric patients, how does Buzzy compared to no pain intervention during routine immunizations at primary 
care settings effect pain scores?  
Level of 
Evidence 

# of 
Studies 

Summary of Findings Overall Quality 

I 1 Ballard et al. (2019) concluded after reviewing multiple RCTs that 
Buzzy along with the attached ice pack is an effective form of pain 
management during needle-related procedures. There were significantly 
lower self-reported, parent-reported, and observer-reported pain scores in 
patients who were administered a Buzzy compared to no pain 
management intervention.   

B, the results were consistent between all 9 RCTs and the 
validity of the pain score scales used were assessed. The 
control and intervention were the same between all studies. 
Search strategies were clearly outlined and PRISMA was 
included. The quality of evidence and risk of bias of each 
study was analyzed. However, there were multiple studies that 
had low-quality evidence and insufficient sample sizes. Due to 
the nature of the study, it is not possible to blind the 
participants or the researchers. Recommendations supported 
the use of Buzzy during needle-related procedures but 
discussed the need for additional support due to the limited 
quality of evidence available. 

II 4 Yilmaz & Alemdar (2019) and Sivri Bilgen & Balcı (2019) found that 
Buzzy was more effective than ShotBlockers or bubble blowing at pain 
management. Self-reported scores in all the studies were significantly 
lower in the Buzzy group compared to other interventions and the control 
group. They used different scales for pain scores and anxiety levels as 
Yilmaz & Alemdar (2019) used the Oucher scale and CFS, while Sivri 
Bilgen & Balcı (2019) used the VAS, FPS-R, and STAIC. Yilmaz & 
Alemdar (2019) also found that anxiety levels were significantly lower in 
the Buzzy group, while Sivri Bilgen & Balcı (2019) found no significant 
difference in anxiety levels between the groups. Both studies used 
similar age groups. 

 
Redfern et al. (2018) and Canbulat Şahiner et al. (2015) found that when 
Buzzy was used during needle procedures significantly lowered pain 
scores compared to no pain management. They used the same Wong 
Baker Faces Pain scale to measure post procedural pain. Redfern et al. 
(2018) found there were no significant differences in self-reported 
anxiety scores, while Canbulat Şahiner et al. (2015) found there was a 
significant difference in anxiety levels between the Buzzy and the control 

A, both studies had sufficient sample sizes with power 
analysis and an adequate control group. They both compared 
Buzzy with Shotblocker and a control group that did not 
receive any form of distraction or pain management during the 
procedure. There was randomization of the participants, but 
no blinding due to the nature of the study. The age ranges 
were similar in both studies and may increase generalizability. 
The results and recommendations were consistent and clear 
stating that Buzzy is an effective tool at reducing pain and 
anxiety levels in children during injections.  

 
   

B, one study did not have a sufficient sample size and the 
other did not report a power analysis. Both studies compared 
Buzzy to a control with consisted of no pain management. 
There was randomization however no blinding of the 
participants or researchers due to the nature of the study. 
There was a larger sample age range in one study. The other 
study only consisted of one age group which may reduce 
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group during the procedure in observer-reported scores. Redfern et al. 
(2018) used a modified faces scale while Canbulat Şahiner et al. (2015) 
used the CFS scale for anxiety scores. Redfern et al. (2018) sample 
consisted of a large range of ages between 3 to 18 years of age, while 
Canbulat Şahiner et al. (2015) sample only consisted of children the age 
of 7.  

generalizability. They did have consistent results and 
recommendations that Buzzy should be used to reduce pain 
associated with immunizations.  
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Figure 1 

Kolcaba’s Comfort Theory 

 
 

Note. From Conceptual framework for comfort theory, by K. Kolcaba, 2010, Comfort Line 

(https://www.thecomfortline.com). 
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Figure 2 

Conceptual Framework of Complex Innovation Implementation 

 
Note. From “Determinants of implementation effectiveness adapting a framework for complex 

innovations” by C. D. Helfrich and B. J. Weiner and M. M. McKinney and L. Minasian, 2007, 

Medical Care Research and Review, 64(3), p. 279-303. 

https://doi.org/10.1177/1077558707299887 
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Figure 3 

Patients Received Immunizations with a Buzzy  
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Figure 4  

Patients Offered a Buzzy 
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Appendix A 

Process Flow Map 

patient chart 

vaccine(s) 

 
                      

immunizations 

Nurse Physician 

 
patient or 

parent 
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Appendix B 

Buzzy Brochure



IMPLEMENTATION OF BUZZY DURING IMMUNIZATIONS                                       29  

Note. Retrieved from https://paincarelabs.com/how-to-use-buzzy/
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Appendix C 

Buzzy Education Log 

Buzzy Education Sign Off 
Employee’s Name Date Education on 

administering vaccine 
with a Buzzy (Initial when 

completed) 

Education on how to 
clean and store Buzzy 
between patient use 

(Initial when completed) 
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Appendix D 

Buzzy Tracking Log 

Buzzy Tracking Log 
Date Buzzy 

offered 
to 
patient? 
1= yes 
2= no 

Buzzy 
Used? 
1= yes 
2= no 

If no, why was it not 
used? 
1= Patient/ family 
declined 
2= time constraints 
3= Buzzy 
unavailable 
4= other 

Date Buzzy 
offered 
to 
patient? 
1= yes 
2= no 

Buzzy 
Used? 
1= yes 
2= no 

If no, why was it not 
used? 
1= Patient/ family 
declined 
2= time constraints 
3= Buzzy 
unavailable 
4= other 
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Appendix E 

Implementation Strategies and Tactics 

Strategies and Tactics Goal(s) It Helps You Accomplish 
Accountability 
Provide clinical supervision- provide ongoing 
supervision to the nurses on a weekly level to 
educate and maintain implementation  

By December 15, 2021, 100% of patients ages 
18 months and older receiving routine 
immunizations in the pediatric primary care office 
will have been offered a Buzzy by a nurse. The 
percentage of nurses educated on how to clean 
and administer a vaccine with a Buzzy  

Buy-In (Incentives/Disincentives) 
Increase demand- have more parents wanting their 
children to receive vaccines with a Buzzy than 
without one  

By September 1, 2023, 100% of the nurses in 
the pediatric primary care office will use a Buzzy 
bee with all patients as a routine procedure 
when administering vaccines 

Collaboration, Communication, and Changes in Structures 
Remind clinicians- Provide nurses with their own 
log to remind nurses to use a Buzzy with vaccines, 
send out reminder emails to staff  

By December 15, 2021, 100% of patients ages 
18 months and older receiving routine 
immunizations in the pediatric primary care office 
will have been offered a Buzzy by a nurse 

Change equipment- have Buzzy available near the 
vaccine fridge with cleaning wipes nearby to allow 
nurses to easily take one with each vaccine 
administration and clean and return to the same 
spot for other nurses  

By December 15, 2021, 100% of patients ages 
18 months and older receiving routine 
immunizations in the pediatric primary care office 
will have been offered a Buzzy by a nurse 

Develop and implement tools for quality monitoring- 
create education sign off sheet and Buzzy tracking 
log. Have them in place at the office in the charts 
and by the vaccine fridge  

By December 15, 2021, 100% of patients ages 
18 months and older receiving routine 
immunizations in the pediatric primary care office 
will have been offered a Buzzy by a nurse 
Percentage of nurses who administer vaccine 
with a Buzzy and staff education  

Create posters and provide pamphlets to patients/ 
parents to educate parents/ patients on the benefits 
of a Buzzy and create awareness about the project 
at the site 

By September 1, 2023, 100% of the nurses in 
the pediatric primary care office will use a Buzzy 
bee with all patients as a routine procedure 
when administering vaccines 

Data 
Provide data reports- have a sheet that shows how 
many patients received their vaccines with a Buzzy 
each week visible in the lounge or near the vaccine 
fridge  

By December 15, 2021, 100% of patients ages 
18 months and older receiving routine 
immunizations in the pediatric primary care office 
will have been offered a Buzzy by a nurse 

Education 
Develop educational materials/ conduct education- 
create posters/ instruction sheets on how to 
administer vaccines with a Buzzy near the fridge 
where the nurses prepare vaccines  

By December 15, 2021, 100% of patients ages 
18 months and older receiving routine 
immunizations in the pediatric primary care office 
will have been offered a Buzzy by a nurse 

 


