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Let’s Prefer the Pain Reducing Intervention, Buzzy
or ShotBlocker: A Randomized Controlled Trial
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Amaç: Bu araştırmanın amacı, intramüsküler enjeksiyon sırasında uygulanan ShotBlocker ve Buzzy girişimlerinin çocuklarda ağrı, korku ve ebeveyn memnuniyeti üzerindeki etkisini belirlemek ve karşılaştırmaktır.
Yöntem: Bu araştırma, randomize kontrollü deneysel bir çalışmadır. Araştırmanın örneklemini bir üniversite hastanesinin çocuk acil servisine başvuran ve intramüsküler enjeksiyon uygulanan 6-12 yaşları arasında
90 çocuk oluşturmuştur. Katılımcılar rastgele Buzzy (n=30), ShotBlocker (n=30) ve Kontrol (n=30) gruplarına atanmıştır. Verilerin toplanmasında Çocuk Bilgi Formu, Wong Baker Ağrı Ölçeği, Çocuk Korku Ölçeği ve
Ebeveyn Memnuniyet Anketi kullanılmıştır.
Bulgular: ShotBlocker ve Buzzy gruplarında enjeksiyon sonrası ağrı ve korku puanı ve ebeveyn memnuniyeti kontrol grubuna göre anlamlı derecede düşük bulundu (p=0.0001). En düşük ağrı ve korku puanı ile en
yüksek ebeveyn memnuniyeti Buzzy grubunda gözlendi (p=0.0001).
Sonuç: ShotBlocker ve Buzzy yöntemleri, intramüsküler enjeksiyon sırasında çocuklarda ağrı ve korkunun
azaltılmasında ve ebeveyn memnuniyetinin arttırılmasında etkilidir. Bununla birlikte, ShotBlocker ile karşılaştırıldığında, Buzzy yöntemi intramüsküler enjeksiyonla ilişkili ağrı ve korkuyu azaltmada daha etkilidir
ve öncelikle tercih edilmelidir.
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Objective: The aim of this study was to detect and compare the effects of ShotBlocker and Buzzy methods
on pain, fear, and parental satisfaction during intramuscular injection.
Method: This study was an experimental randomized controlled trial. The sample included 90 children at
the ages of 6 and 12 who applied to the pediatric emergency department of a university hospital and
received intramuscular injections. The participants were randomly assigned to ShotBlocker (n=30), Buzzy
(n=30), and control (n=30) groups. Child Information Form, Wong-Baker FACES Pain Rating Scale,
Children’s Fear Scale, and Parental Satisfaction Questionnaire were used to collect the data.
Results: ShotBlocker and Buzzy groups had significantly lower pain and fear and higher parental satisfaction scores than the control group following injections (p=0.0001). The lowest pain and fear scores and the
highest parental satisfaction scores were observed in the Buzzy group (p=0.0001).
Conclusions: Both ShotBlocker and Buzzy methods are effective in reducing pain and fear of children
during intramuscular injections and increasing satisfaction of their parents. However, when compared to
the ShotBlocker method, Buzzy method is more effective in reducing intramuscular injection-related pain
and fear and should be preferred primarily.
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INTRODUCTION
Invasive interventions such as venous blood
sampling, establishing vascular access, vaccinations,
and intramuscular injections are among medical
interventions causing pain and fear in childhood (1-3).
Thus, nurses should use methods for effective coping
with pain in patients in order to prevent physical and
emotional effects of pain during invasive procedures (4).
ShotBlocker and Buzzy are two nonpharmacological methods used during painful interventions. Based on the gate control theory, pain
symptoms caused by injection are blocked temporarily and the gates allowing pain symptoms through
the central nervous system are closed during the use
of these methods (5).
ShotBlocker is a flat, noninvasive, horseshoeshaped and drug-free device, which is applied to
relieve pain during intramuscular injections. It provides contact with the skin, has short and blunt points
and an opening exposing the injection site in the
middle of the tool (6). The use of ShotBlocker is effective on reducing pain and fear during intramuscular
injections (6-8).
Buzzy (MMJ Labs, Atlanta, GA, USA) is a noninvasive tool in sizes of 8x5x2,5 cm used for reducing
pain in children and adults during invasive procedures. The tool, which is placed 5 cm above the injection site 30-60 seconds before the invasive procedure,
is fully contacted with the skin and radiates cold application and vibration during the procedure. The ice
pack kept in the deep freezer is attached to the tool
for the injection. Vibration and cold application are
started right before the intramuscular injection and
continued until the end of the procedure (9). Buzzy
application which uses vibration and cold application
in combination is effective on relieving pain experienced by children during venous blood sampling (1,911)
, insertion of intravenous catheter (12,13), vaccination (3,14), and subcutaneous interventions (15).
Painful interventions cause anxiety in both children and parents (2) and the parent’s anxiety during
invasive procedure increases the child’s procedural
fear and pain (16). Thus, parental satisfaction is thought to be effective on reducing the child’s level of

procedural pain and fear and nurses should plan
interventions for parental satisfaction during invasive procedures, as well.
Antibiotic treatment is applied in children diagnosed with upper and lower respiratory tract infections
due to bacterial reasons. Oral, intravenous, and intramuscular methods are used in antibiotic treatment
of children (17). Intravenous or intramuscular injection of antibiotics containing ceftriaxone as active
substance is administered for the treatment of respiratory tract infections (18). Just like intravenous interventions, intramuscular interventions cause pain
and fear among children (4,14). Most of the related
studies have separately investigated the impacts of
Buzzy and ShotBlocker methods on pain and fear of
children during intramuscular, intravenous, and subcutaneous injections (1,3,7,15). The difference of this
study from similar studies in the literature is that this
study examines the effect of both methods on pain
and fear experienced by children and parental satisfaction. Differently from other studies, the effect of
both interventions on pain, fear, and parental satisfaction was also investigated in the present study to
determine the most effective intervention.
The following hypotheses were determined for
the present study.
Hypothesis 1. ShotBlocker is effective in reducing
pain of children and increasing parental satisfaction
during intramuscular injection.
Hypothesis 2. Buzzy is effective in reducing pain
of children and increasing parental satisfaction
during intramuscular injection.
Hypothesis 3. Buzzy is more effective than
ShotBlocker in reducing pain of children and increasing parental satisfaction during intramuscular injection.
MATERIAL and METHODS
Design
This randomized controlled and experimental
trial was carried out in order to compare the effect
of Buzzy and ShotBlocker methods on reducing pain
and fear experienced by children during intramuscular injections and their parents’ satisfaction.
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Participants
The study sample included 90 children who were
6 and 12 years old with a diagnosis of upper and
lower tract respiratory infections and received intramuscular injections of ceftriaxone between
November 2018 and May 2019 in the pediatric
emergency department of a university hospital located in the Metropolitan City of Istanbul.
The inclusion criteria for the children were as follows: age range: 6-12 years; requirement of intramuscular injection of ceftriaxone for upper and lower
respiratory tract infections; having cognitive ability to
assess pain and fear scales, and agreeing to participate in the study. Patients receiving analgesics within
the last 6 hours, and those with impaired skin integrity
at the injection site were excluded from the study.
Sample size was calculated via Gpower 3.1 software. For 90 children, the power was 1-β=0.84 with
α =.05 and effect size (w)= .31 (19). Furthermore, the
pre- and post-procedure pain and fear scores of the
children were assessed by the children (n:90), their
parents (n:90), and the researcher who was speciali-

Figure 1. Flow diagram of participants.
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zed in pediatric nursing (n:1) so that bias was prevented and the validity of the data was increased.
Randomization
The first researcher (author) assigned the children meeting the inclusion criteria to three groups
(ShotBlocker, Buzzy and control groups). The children
were stratified based on their gender and included in
three groups via block randomization method (20).
The girls and boys were randomly assigned to the
related group by drawing lots from respectively pink
and blue cloth bags prepared based on gender. The
bags contained the papers with the same color and
folding style for the three groups. Necessary explanations were made for the parents and the children to
achieve a randomized distribution. By this way, the
groups became automatically balanced. After making
a gender match for intervention and control groups
within themselves, totally 30 children (15 girls and 15
boys) were assigned to each group. In the study, the
CONSORT guideline was followed. Figure 1 demonstrates the ﬂow diagram of the children.
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Measurements
The data were collected using data collection
forms as follows.
Child Information Form
The form consists of totally five questions about
the child’s age, gender, weight, number of intramuscular injections applied within one year, and the
state of applying an intervention before for reducing
pain experienced during intramuscular injection.
The Wong-Baker Faces Pain Rating Scale
The scale was developed in 1981 for assessing the
pain intensity of 3-18 year-old children and revised
in 1983 (21). It contains six cartoon-like faces from a
smiling face (0=very happy/no pain) to a crying face
(10=worst pain). The scale is a valid and reliable
assessment tool which is commonly used in pain
assesment studies (22).
Children’s Fear Scale
The scale is a valid and reliable measurement tool
developed in 2011 to evaluate the fear level of children. It includes five facial expressions and the fear
score is obtained by giving numerical values to the
facial expressions. The face on the left edge indicates
no fear (0 point); whereas, the face on the right edge
indicates too much fear (4 points) (2).
Parental Satisfaction Questionnaire
The questionnaire was used for evaluating parental satisfaction concerning intramuscular injection.
The questionnaire consists of five questions evaluated with the options yes and no regarding the
parent’s satisfaction with pre-procedure explanation
and preparation by the nurse, child’s comfort during
injection, satisfaction with the method of injection
and use, and recommendation of the same method
in the following periods.
Interventions
The first researcher (author) assessed all children
and parents to check their compliance with the inclusion criteria. Those meeting the inclusion criteria
were informed about the purpose of the study. Their

verbal and written consents were obtained. Weights
of the children were measured before the procedure
and then the Child Information Form was completed
through face-to-face interview method. The second
researcher explained both scales as well as assessment of the pre- and post- procedure pain and fear
to the children and their parents. Following the
group assignment, the child and his/her parents
were taken into room for intramuscular injection.
Before the injection, the pain and fear scales were
scored blindly by the children, their parents, and the
second researcher at the same time. During the intramuscular injection, a particular attention was paid
to administration of the injection to the ventrogluteal area by using a 22-gauge needle, containing 70%
alcohol as antiseptic solution and keeping the parents
with their children in all three groups. The same
medicine (ceftriaxone 500 mg, im 50 mg/kg) was
administered to all the children using a 5-ml injector.
The intramuscular injection was applied to the left or
right ventrogluteal area by laying the child on one
side (23). Before the injection, the injection site was
cleaned with a piece of alcohol cotton and dried. The
needle was inserted into the ventrogluteal area with
a 90-degree angle. After administering the medicine,
the nurse waited for 10 seconds, removed the injector from the same angle and at the same speed, and
pressed a piece of dry cotton on the injection site (24).
In all groups, the same nurse (the third researcher/
author) made intramuscular injections in order to
remove the administration differences. The nurse
performing the injection was a specialist nurse
having experiences of providing care to pediatric
patients and performing intramuscular injections for
more than fifteen years. Each child was injected only
once. With these steps, the injection procedure was
ensured to be the same and standardized for all groups.
Control group: In the hospital, pharmacological
or non-pharmacological method is not routinely
used for alleviating the pain and anxiety during intramuscular injections. Thus, no intervention was applied to this group.
ShotBlocker group: ShotBlocker device was placed on the injection site by contacting the protru-
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ding surface with the skin which was kept in the
same position throughout the injection. The injection was applied through the opening at the middle of
the tool.
Buzzy group: Buzzy was placed 5 cm above the
injection site 60 seconds before the procedure. Cold
application and vibration were applied throughout
the procedure. Afterwards, the ice pack was wiped
with 70% alcohol and then put back in the deep freezer to refreeze.
In every group, pain and fear scales were scored
again blindly by the children, their parents, and the
second researcher right after the injection. Then, the
parents were allowed to fill out the Satisfaction
Questionnaire using the face-to-face interview method.
Data analysis
SPSS 21 software package was used for the data
analysis. While the difference between the groups
was evaluated using the Kruskal-Wallis H test, intragroup comparisons were made using the Wilcoxon
signed-rank test. While the correlation between the
variables was tested with the Spearman’s correlation
analysis, the correlation between categorical variables was tested with the chi-square analysis. The interobserver agreement was evaluated with the ICC
(Interclass Correlation) analysis. The value of p<.05
was accepted as statistically significant (19).
Ethical consideration
An approval from the Ethics Committee of a university hospital in Turkey (IRB number 07.11.2018/139)
as well as institutional permission were obtained.

Written informed consents of the parents and their
children were also obtained. Also, the study was registered with the number: NCT03915704.
RESULTS
Comparing demographic data of the groups
Totally 90 children participated in the study.
Fifteen girls and 15 boys were included in each
group. The mean age of 90 children of the study
population consisting of intervention and control
groups was 9.30±1.50 (min-max: 6-12 yrs) years,
their average weight was 29.80±5.70 kg (min-max:
18-41 kg), and the average number of im injections
administered within one year was 3.90±1.60 (minmax: 2-10). Any statistically significant difference
was not found among the groups and all the groups
had homogeneous descriptive characteristics (Table
1; p>0.05).
Comparing pain scores of the groups
Any statistically significant difference was not
found for all the groups concerning pre-procedure
pain scores reported by the children, their parents
and the researcher (Table 2; p>0.05).
The post-procedure pain scores of the control
group were higher than those of the intervention groups (Table 2; p=0.0001). The lowest pain score was
observed in the Buzzy group (Table 2; p=0.0001).
A highly significant agreement was determined
between the child-parent-researcher observers respectively in the control, ShotBlocker and Buzzy groups
before (ICC=0.978; 0.969; 0.952; p=0.0001) and after
the procedure (ICC=0.923; 0.921; 0.948; p=0.0001).

Table 1. Comparison of descriptive characteristics of children in the study groups (N=90).
Groups
Shotblocker (n=30)
Characteristics

n

X±SD

Age (year)
Weight (kg)
Number of IM injections/year

30 9.40±1.20
30 30.40±4.80
30 4.0±1.40

*Kruskal-Wallis Test SD=standard deviation.
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Buzzy (n=30)
n

X±SD

30 9.10±1.70
30 28.70±6.80
30 3.70±1.50

Control (n=30)
n

X±SD

30 9.30±1.50
30 30.20±5.30
30 4.10±1.80

Total
n

X±SD

90 9.30±1.50
90 29.80±5.70
90 3.90±1.60

Test Value*
h=0.637 p=0.727
h=1.600 p=0.445
h=1.570 p=0.456
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Table 2. Comparison of the pain scores of the children in the intervention and control groups in terms of procedure times (N=90).
Groups
Times

Shotblocker
(n=30)
X±SD

Buzzyb
(n=30)
X±SD

Controlc
(n=30)
X±SD

Test Value*

Before the procedure
Child

0.13±0.35

0.17±0.46

0.20±0.48

Parent

0.13±0.35

0.10±0.31

0.17±0.38

Researcher

0.17±0.38

0.13±0.43

0.17±0.38

After the procedure
Child

h= 0.198
p=0.906
h= 0.571
p=0.752
h=0.597
p=0.742

1.23±0.68

0.23±0.50

3.00±0.91

h= 66.01
p=0.0001

Parent

1.20±0.66

0.20±0.48

3.00±0.87

h=67.6
p=0.0001

Researcher

1.27±0.64

0.20±0.48

2.97±0.81

h=69.1
p=0.0001

a

Post-hoc analysis**

c>a
c>b
a>b
c>a
c>b
a>b
c>a
c>b
a>b

*Kruskal-Wallis Test, **Wilcoxon Test
Table 3. Comparison of the fear scores of the children in the intervention and control groups in terms of procedure times (N=90).
Groups
Shotblocker
(n=30)
X±SD

Buzzyb
(n=30)
X±SD

Controlc
(n=30)
X±SD

Test Value*

Before the procedure
Child

2.47±0.82

2.40±1.04

2.33 ±0.96

Parent

2.43±0.68

2.37±1.03

2.33 ±0.96

Researcher

2.40±0.97

2.40±1.10

2.40 ±1.04

After the procedure
Child

h=0.823
p=0.663
h=0.821
p=0.664
h=0.236
p=0.889

1.17±0.75

0.20±0.41

2.93 ±0.78

h= 66.4
p=0.0001

Parent

1.23±0.73

0.27±0.45

3.03 ±0.61

h=69.1
p=0.0001

Researcher

1.20±0.76

0.23±0.43

3.03 ±0.81

h=66.1
p=0.0001

Procedure Times

a

Post-hoc analysis**

c>a
c>b
a>b
c>a
c>b
a>b
c>a
c>b
a>b

*Kruskal-Wallis Test, **Wilcoxon Test

Comparing fear scores of the groups
Any statistically significant difference was not
found among pre-procedure fear scores of all the
groups (Table 3; p>0.05).
The post-procedure fear scores of the children in
the control group were higher than those of the

intervention groups (Table 3; p=0.001). The lowest
fear score was found in the Buzzy group (Table 3;
p=0.0001).
There was a highly significant agreement between the child-parent-researcher observers respectively in the control, ShotBlocker, and Buzzy groups
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Table 4. Comparison of the satisfaction levels of the children in the intervention and control groups (N=90)
Groups
Shotblocker
(n=30)
Satisfaction items
Explanation before the injection
Child was calm during the injection.
Method of reducing pain
Expecting the same method following injections
Advising the method to other parents

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Buzzy
(n=30)

Control
(n=30)

Test Value*

n

%

n

%

n

%

χ2

p

30
0
20
10
30
0
26
4
25
5

100.0
0.0
66.7
33.3
100.0
0.0
86.7
13.3
83.3
16.7

30
0
30
0
30
0
30
0
30
0

100.0
0.0
100.0
0.0
100.0
0.0
100.0
0.0
100.0
0.0

28
2
4
26
11
19
7
23
1
29

93.3
6.7
13.3
86.7
36.7
63.3
23.3
76.7
3.3
96.7

-

0.333

59.1 0.0001
53.3 0.0001
53.7 0.0001
83.1 0.0001

*Chi-square test

before the procedure (ICC=0.962; 0.893; 0.955;
p=0.0001) and after the procedure (ICC=0.882;
0.912; 0.931; p=0.0001).
Comparing satisfaction levels of the groups
The parents’ satisfaction with the pre-procedure
explanation did not show any statistically significant
difference (p>0.05). On the other hand, among other
parental satisfaction items, the lowest satisfaction
was obtained in the control group, and the highest
satisfaction was observed in the Buzzy group (Table
4; p=0.0001).
DISCUSSION
Intramuscular injections are invasive interventions causing pain and fear in children (3). Thus, it is
recommended for nurses to use effective nonpharmacological methods alleviating pain and fear
during intramuscular injection (10). Reducing pain and
fear during intramuscular injections directly affects
child and parent’s satisfaction (3). In this study, the
effectiveness of ShotBlocker and Buzzy methods was
compared as regards to reducing pain and fear felt
by children during intramuscular injection, as well as
parental satisfaction. The groups had homogeneously distributed variables influencing the children’s
pain and fear scores (Table 1; p>0.05). Any statistically significant difference was not found between
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the pre-injection pain and fear scores of the groups
(Tables 2-3; p>0.05). In addition, similar average
weights of the children in the study groups (p=0.445)
revealed that the dose of medication administered
showed no difference between the groups.
In the current study, the ShotBlocker and Buzzy
groups had lower post-procedure pain scores than
the control group and those in the Buzzy group had
the lowest pain score (Table 2). Various studies have
reported that ShotBlocker reduces pain experienced
by children due to intramuscular injection (6,8). In the
study, the ShotBlocker group experienced less pain
after the injection than the control group, which was
associated with the effect of the gate control theory.
The literature reports that application of the
Buzzy method which includes the combined use of
vibration and external cold application has an effect
on relieving pain in children during venous blood
sampling (1,9-11), insertion of intravenous catheter (12,13)
and vaccination (3,14). In addition, studies comparing
the effectiveness of the Buzzy method in children
during intramuscular injection are limited with vaccination (3,14). This study, unlike other studies, evaluated the effectiveness of the Buzzy method in children
receiving antibiotic treatment via intramuscular
injection. Baxter et al. (25) stated that the Buzzy method reduced pain in children during invasive procedures using three non-pharmacological mechanisms
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as gate control theory (5); descending noxious inhibitory control (26) and distraction. In the current study,
lower pain scores were observed in the Buzzy group,
which was associated with the combination of these
three mechanisms.
In the present study, the children in three groups
had moderate level of fear before the injection. The
post-procedure fear scores of the control group were
higher than the intervention groups and the lowest
fear score was found in the Buzzy group (Table 3). In
the literature, some studies have supported that
these two methods reduce anxiety in children during
invasive procedures (1,12). Based on the gate control
theory, the gate is opened by anxiety and fear so that
the pain perception increases (27). For this reason,
children with higher fear levels may have a higher
pain response (28).
Satisfaction level is a significant parameter used
for the assessment of the quality of service (29). The
study by Redfern et al. (3) revealed no significant difference between the parental satisfaction levels of
control and Buzzy groups; whereas, the studies conducted with adults showed that the application of
the Buzzy method increased satisfaction level in individuals (29,30). In the study, the highest parental satisfaction was determined in the Buzzy group (Table 4). This
result was associated with the fact that postprocedural
pain and fear scores of the children were lower in the
Buzzy group compared to the other groups.
Limitations
The first limitation of the present study is that it
was not conducted as a double-blind trial since the
researchers knew the group which the children were
assigned to. Pain and fear scores were rated by the
children, their parents, and a researcher to reduce
potential researcher bias. Second limitation is that
any non-pharmacological method was not used to
relieve pain in the control group. Since these methods are not routinely administered in our unit,
routine intramuscular injection procedures were
performed for children in the control group.

CONCLUSIONS
Buzzy method was more effective in alleviating
pain and fear of children and increasing satisfaction
of their parents when compared to ShotBlocker method. Both ShotBlocker and Buzzy methods reduced
pain and fear of children and increased satisfaction
of their parents. Therefore, nurses are suggested to
prefer primarily Buzzy method and then ShotBlocker
method during their intramuscular injections. The
use of Buzzy and ShotBlocker methods would contribute to the contemporary care of children during
intramuscular injections in Turkey.
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