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1 | INTRODUCTION

Abstract

The use of a rapid, easy-to-use intervention could improve needle-related procedural
pain management practices in the context of the Emergency Department (ED). As
such, the Buzzy device seems to be a promising alternative to topical anesthetics.
The aim of this study was to determine if a cold vibrating device was non-inferior
to a topical anesthetic cream for pain management in children undergoing needle-
related procedures in the ED. In this randomized controlled non-inferiority trial, we
enrolled children between 4 and 17 years presenting to the ED and requiring a needle-
related procedure. Participants were randomly assigned to either the cold vibrating
device or topical anesthetic (4% liposomal lidocaine; standard of care). The primary
outcome was the mean difference (MD) in adjusted procedural pain intensity on the
0-10 Color Analogue Scale (CAS), using a non-inferiority margin of 0.70. A total of
352 participants were randomized (cold vibration device n=176, topical anesthetic
cream n=176). Adjusted procedural pain scores' MD between groups was 0.56 (95%
Cl:-0.08-1.20) on the CAS, showing that the cold vibrating device was not consid-
ered non-inferior to topical anesthetic. The cold vibrating device was not considered
non-inferior to the topical anesthetic cream for pain management in children during a
needle-related procedure in the ED. As topical anesthetic creams require an applica-
tion time of 30min, cost approximately CAD $40.00 per tube, are underused in the
ED setting, the cold vibrating device remains a promising alternative as it is a rapid,

easy-to-use, and reusable device.
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children, cold and vibration, emergency, medical device, needle-related procedures, pain
management, pediatric

procedures can be harmful to children and can result in needle

phobia.*? Long-term consequences include increased pain percep-

Needle-related procedures are considered by children to be tions,® avoidance of medical care,” and noncompliance with vacci-

painful and distressing.)® Inadequate pain management during nations,® among others.
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In previous decades, there has been a plethora of evidence
evaluating the effectiveness of pharmacological and non-
pharmacological interventions for pain management in children
undergoing needle-related procedures. Despite efficacy of some
interventions, procedural pain management remains often subop-

timal, and their use remains limited,” 3

particularly in the emer-
gency department (ED) where it is a significant challenge due to
time constraints, limited resources, and interruption in the conti-
nuity of care 1413 Additionally, some strategies may be expensive
and require additional training.*>*¢

The current recommended pharmacological intervention for
needle-related procedure, at the study's site, is the application of
a topical anesthetic cream at the insertion site prior to the proce-

dure.’” Despite ample data showing benefit,'8-2°

the required ap-
plication time, ranging from 30 to 60 min, limits its implementation
and routine use in the ED setting.‘)'21 Papa & Zempsky22 aimed to
evaluate nurses' perception on pain management during needle-
related procedures through online surveys (N=2187). Only 28% of
the ED nurses acknowledged using a topical anesthetic cream for
pain management during needle-related procedures in children.
Most of the nurses reported avoiding the use of topical anesthetic
cream because of the associated delays related to the application
time, as well as perceived vasoconstriction of blood vessels with
some cream, despite the use of topical anesthetic proven to re-
duce procedural time and increasing success on first attempt.??
A more recent study, by Alobayli & Blackman?® also underlined
the time constraint relating to topical anesthetic creams showing
that procedural factors such as time concerns had a significant and
direct influence on the use of topical anesthetics with a path co-
efficient of 0.26.

The optimal intervention for needle-related pain management in
the ED setting should be rapid, easy-to-use with few adverse ef-
fects. To satisfy these criteria, a device combining cold and vibration
(Buzzy®, MMJ Labs, Atlanta, Georgia, USA) has been developed
specifically for needle-related pain management in children. This
bee-shaped device, combining a battery-operated vibrating motor
with removable ice wings, is based on two pain control mechanisms:
the Gate Control Theory?* and the diffuse noxious inhibitory con-
trols,?® both playing a role in the modulation of the transmission of
pain.26 The mechanical and thermal effect generated by the cold-
vibrating device stimulates the A-a and A-B fibers which communi-
cate the information they receive faster than the other fibers (A-y
and B) which are responsible for the transmission of pain, with the
belief effect of closing the gates to painful impulses generated by
the needle-related procedure.24

A systematic review?* showed that despite the majority of
trials supporting the efficacy of the cold vibrating device for
needle-related pain and distress management in children, the
quality of evidence was very low; the sample size of study lim-
ited the possibility to draw statistically significant results for 3/5
of the secondary outcomes measured (Success of the procedure at
the first attempt (RR=0.71; 95% Cl: 0.35-1.43;1>=0%;p=0.34),

Satisfaction (SMD: 0.40; 95% Cl:-0.17 to 0.96;p=0.17) and Side
effects Adverse events (SMD: 0.40; 95% Cl:-0.17 to 0.96;p=0.17)).
Therefore, high quality randomized controlled trials with improved
methodology are essential to demonstrate the non-inferiority of
such a device. The primary objective of this trial was to determine
if a device combining cold and vibration is non-inferior (no worse)
to liposomal lidocaine anesthetic cream for pain management in
children undergoing needle-related procedures in the ED. This
agent is the standard treatment for needle-related procedures at

the study's site.

2 | METHODS

The full study protocol25 was published and the trial was regis-
tered (ClinicalTrials.gov: NCT02616419). An authorization from the
Medical Device Bureau of Health Canada was granted (#272708).
The funding organization, Quebec Network on Research on
Nursing Interventions-Réseau de Recherche en Interventions en
Sciences Infirmiéres du Québec (RRISIQ), had an independent role
within this trial.

2.1 | Trial design and study setting

This study was an open-labeled randomized controlled non-inferiority
trial with two parallel groups and a 1:1 allocation ratio. The study set-
ting was the ED of a Canadian university teaching pediatric tertiary
care hospital in Montreal, Quebec, Canada. Ethics approval was ob-
tained from the research ethics board (REB) of the institution.

2.2 | Participants

Children were eligible for inclusion if they were: (1) 4-17 years old
(The Buzzy device selected for this study could not be used on
children younger than 4 years); (2) presenting to the ED and requir-
ing a needle-related procedure (venipuncture or intravenous (V)
catheter insertion); (3) able to communicate in either French or
English and (4) accompanied by at least one parent/legal guardian
who could understand, read and speak French or English. Children
were excluded if they had: (1) a diagnosed neurocognitive disa-
bility (children with neurocognitive disability may have difficulty
to self-report their pain level?’); (2) inability to self-report pain;
(3) critical or unstable health status (Canadian Triage and Acuity
Scale of 1 or 2); (4) Raynaud's syndrome or sickle cell disease with
extreme sensitivity to cold; (5) a break or abrasion on the skin
where the device would have been applied; (6) or nerve damage
with limited sensation in the extremity where the needle-related
procedure would be performed. Parents and/or legal guardians
provided written informed consent and assent was obtained from

children over 7 years old.
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2.3 | Interventions

Children were randomly assigned, in a 1:1 allocation ratio, either
to the experimental or control group. Participants assigned to the
experimental group received the device intervention (Buzzy®,
MMJ Labs, Atlanta, Georgia, USA. Model # 56921 00300), a bee-
shaped device combining cold (removable and reusable ice wings)
and vibration (body of the bee). The cold vibrating device was
used in accordance with the manufacturer's recommendations:
(1) Immediately before the needle-related procedure, a set of ice
wings were retrieved from the freezer; (2) Ice wings were installed
on the back of the device through the elastic band; (3) The device
was placed as close as possible to the insertion site (3-5cm) with
a reusable tourniquet and the vibrating mode was activated; (4)
The device was maintained in place throughout the needle-related
procedure. All clinicians were trained to use the Buzzy and the
lidocaine cream by the nurse clinician educator in the emergency
room. Children assigned to the control group had 4% liposomal li-
docaine topical anesthetic cream (Maxilene, RHR Pharma, LaSalle,
Ontario, Canada) applied over the insertion site at least 30 min be-
fore the needle-related procedure. Both interventions were tried
only at first attempt. In case of multiple attempts, participants
were excluded from the study.

2.4 | Randomization and allocation

The randomization sequence was generated by an independent bio-
statistician using a computer-generated random listing of the two
interventions with a permuted block design and stratification by age-
group (4-7years; 8-12years; 13-17 years). Allocation concealment was
ensured using sequentially numbered, sealed, opaque envelopes con-
taining the intervention assignment which were opened once eligibility
criteria were met, and consent was obtained. Blinding of participants
and personnel was not possible due to the nature of both interventions.

2.5 | Outcomes
The primary outcome was the mean difference (MD) in pain scores
during the needle-related procedure between groups. It was as-
sessed immediately after the procedure using the self-reported 0-10
Color Analogue Scale (CAS).%¢

Pre-specified secondary outcomes included: (1) MD between
groups for procedural distress as assessed by proxy with Procedure
Behavior Check List (PBCL)?® and self-reported with the Children's
Fear Scale (CFS),%? (2) Proportion of nurses experiencing success of the
procedure on the first attempt, (3) Caregiver's and nurses satisfaction
regarding both interventions using tailored questionnaires developed
for the needs of the study, (4) MD in pain scores between groups was
assessed by a research assistant, trained by the pain clinic, through a
phone call 24 h after the needle-related procedure (recall of pain) using
the Faces Pain Scale Revised (FPS-R) and 5) adverse events.

2.6 | Sample size

A sample size of 352 participants provided 90% power to show the
non-inferiority of the cold vibrating device compared to a topical an-
esthetic cream, considering a one-sided alpha level of 0.025 with
the use of a non-inferiority margin of 0.70 for the measure of pain

intensity during the procedure.?’

2.7 | Determination of the non-inferiority margin

To determine the non-inferiority margin, an electronic survey was
sent to 34 pediatric emergency physicians, members of the Pediatric
Emergency Research Canada, working in a pediatric ED setting in
Quebec or Ontario. All of the physicians responded to the survey.
The following scenario and question were presented: “You are see-
ing a four-year-old female requiring an intravenous catheter for drug
delivery. You are considering two interventions for pain management
during the needle-related procedure: a topical anesthetic application
(liposomal lidocaine 4% cream) or the Buzzy device. You need to as-
sume that both of these interventions have the potential for reducing
needle-related pain.” “What is the smallest difference in mean pain
reduction, on a numerical rating scale from O to 10cm, between the
topical anesthetic (liposomal lidocaine 4% cream) and the Buzzy de-
vice you are willing to accept to routinely adopt the use of the Buzzy
device over the topical anesthetic (liposomal lidocaine 4% cream)
for needle-related procedures”? Respondents had to choose a dif-
ference ranging from 0.1 to 1.5cm with 0.1 increments. The mean
answer was 0.70; consequently, this value was chosen as the non-
inferiority margin.25 We did not account for dropouts. The sample

size was calculated using the G*Power software version 3.0.10.

2.8 | Statistical analyses
All statistical analyses were performed using R for Macintosh Version
2022.7.1 and data analysis was only on participants first attempt.

The primary outcome was analyzed by calculating the confi-
dence interval (Cl) of the adjusted MD in pain scores between study
groups. The cold vibrating device would be considered non-inferior
to the topical anesthetic cream if the upper limit of the two-sided
95% Cl (1-2a x100% Cl) for the adjusted MD in pain scores be-
tween groups is less than the predetermined non-inferiority margin
of A 0.70.2° We performed both a primary intention-to-treat (ITT)
analysis and a secondary per-protocol (PP) analyses, as required for
non-inferiority trials.3° Both analyses were also performed with ad-
justment (covariance analyses) according to their respective baseline
scores. A pre-specified explanatory subgroup analysis according to
age-groups was also performed to determine if the intervention was
more effective in a specific age-group.

All secondary outcomes were designed to test the superior-
ity of the cold vibrating device over the topical anesthetic cream
and were analyzed on an ITT basis. Analyses of covariance was
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performed for procedural distress scores with adjustments for
baseline scores. The Fisher's Exact Test was used to compare the
proportion of participants whose procedure succeeded on the
first attempt. The Mann-Whitney Test was performed to compare
the MD on pain recall between groups as these results were not
normally distributed. Descriptive statistics were used to report
satisfaction scores.

3 | RESULTS

3.1 | Characteristics of participants

From April 2017 through September 2018, a total of 585 children
were screened for eligibility. Of these, 352 were enrolled and ran-
domly assigned to the intervention group (n=176), or to the control
group (n=176). Among them, a total of 346 participants were in-
cluded in the primary ITT analyses and 328 participants were in-
cluded in the PP analyses (Figure 1).

The baseline sociodemographic and clinical characteristics of
participants included in the ITT analysis were similar in both groups
(Table 1, Table S1). Mean age of participants and standard deviation
(SD) was 9.8 (3.9) years and a slight majority were female (51.2%,
n=177/346). The most common needle-related procedure was veni-
puncture (73.0%, n=251/346) (Table 1). Baseline characteristics of

the PP sample are shown in Table S1.

3.2 | Primary outcome

As per ITT analyses, the adjusted mean per-procedural pain scores
for both the cold vibrating and 4% liposomal lidocaine cream groups
were respectively 3.77 and 3.22, thus a Mean Difference (MD)
of 0.56 (95% Cl: -0.08-1.20) between groups on the CAS scale.
Therefore, the cold vibrating device was not considered non-inferior
to the topical anesthetic cream for decreasing per-procedural pain
scores, as the upper limit of the Cl was not lower than the predeter-
mined non-inferiority margin (A 0.70).2° Results of univariate analy-
ses for per-procedural pain yielded similar results. In the PP analysis,
adjusted MDs in per-procedural pain scores were slightly decreased
between both groups. Adjusted subgroups analyses according to
age-groups showed similar results among the 8-12-year-old and
13-17 year old age-groups. The adjusted subgroups analyses of 4-7-
year age-group showed higher per-procedural pain scores with a sig-
nificantly higher MD for children of the intervention group (p=0.04).
(Table 2).

3.3 | Secondary outcomes

Main results on secondary outcomes are presented below and sum-

marized in Table 3.

3.3.1 | Procedural distress hetero-evaluation and
reported fear

For the per-procedural distress, adjusted MD between groups were
not statistically significant on the PBCL scale (MD=0.89 [95% ClI:
-0.18-1.97], p=0.104) and for reported fear on CFS (MD=0.11
[95% Cl: -0.15-0.36], p=0.421) scale.

3.3.2 | Procedural pain (FPR-S)

Procedural pain measured with the FPS-R showed no statisti-
cally significant adjusted MDs between groups (MD=0.43 [95%
Cl:-0.26-1.13], p=0.219).

3.3.3 | Success of procedure at first attempt

Success of the needle-related procedure at first attempt occurred in
136 of the 172 children (79.1%) in the cold and vibration group and
in 137 of the 172 children (79.7%) in the topical anesthetic cream
group. Difference between both groups was not statistically signifi-
cant (p=1.000).

3.3.4 | Pain recall (memory)

There was no significant difference between groups on the adjusted
mean scores for pain recall (memory) 24 h after the needle-related
procedure (MD=0.53 [95% Cl: -0.49-1.56], p=0.305). Since 56%
of values were missing (n=192), it can be assumed that they were
missing at random and that the estimate was unbiased, as they were

balanced in both groups.

3.3.5 | Parents' satisfaction

A majority of parents from both groups reported being highly sat-
isfied with the allocated intervention, cold vibrating device mean
(SD)=7.81 (2.67), topical anesthetic cream mean (SD)=8.14 (2.40)
(Table 4). Parents of both groups, cold vibrating device (88.2%,
n=149/169) and topical anesthetic cream (91.2%, n=156/171),
mentioned that they would opt for the same intervention for a sub-

sequent needle-related procedure.

3.3.6 | Nurses' satisfaction

Overall, nurses reported high levels of satisfaction with both
interventions during needle-related procedures (Table 5). Most
nurses (71.4%, n=15/21) mentioned that the cold vibrating device
was adapted to the ED environment. Most nurses (76.2%, n=16/21)
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Assessed for eligibility (n = 585)

Excluded (n=233)

. Not meeting the inclusion criteria (n = 95)
e  Others (n=138)
- Not interested (n =47)
- Did not want to wait required time
(30 minutes) for the application of
the topical anesthetic (n = 39)
- Did not want any pain management
intervention (n = 17)
- Did not want topical anesthetic (n = 6)
- Did not want cold vibrating device (n = 5)
- Other reasons (n = 24)

Randomized (n = 352)

Cold vibrating device Group (n =176) Topical anesthetic Group (n = 176)

. Received the allocated intervention (n = 172) . Received the allocated intervention (n = 174)
. Did not received the allocated intervention (n = 4) . Did not received the allocated intervention (n = 2)
- Needle-related procedure cancelled (n = 1) - Needle-related procedure cancelled (n = 2)

- Deterioration of health status (n = 3)

Follow-up
1 1
Loss to follow-up (n=12) Loss to follow-up (n = 6)
| |
Analysis
1 1
Intention-to-treat analysis (n = 172) Intention-to-treat analysis (n = 174)
Per-protocol analysis (n = 160) Per-protocol analysis (n = 168)
. Misuse of the device (n = 4) . Misuse of the product (n = 3)
. Absence of qualified research nurse (n = 3) . Absence of qualified research nurse (n = 2)
. Intervention not completed (n = 5) . Intervention not completed (n = 1)
FIGURE 1 Study flow chart.
agreed to use the cold vibrating device again to perform needle- 3.3.7 | Adverse events
related procedures. Finally, more than half of the nurses (65.0%,
n=13/20) indicated that they preferred the cold vibrating device No adverse events occurred in the cold vibrating device group. A
over the topical anesthetic cream for pain management in children participant in the topical anesthetic cream group reported redness and

during needle-related procedures. swelling at the insertion site the day after the needle-related procedure.
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TABLE 1 Baseline sociodemographic
and clinical characteristics of participants.

Participants' characteristics

Age (year) Mean (SD)
Sex n (%)

Girls

Boys

Types of needle-related procedure n (%)

Venipuncture

IV catheter

Previous experience(s) with needle-related procedure(s)® n (%)

Yes
No

Analgesia in the last 4h n (%)

Yes
No

Don't know

Site of the needle-related procedure n (%)

Antecubital
Hand
Wrist
Other

Position during needle-related procedure n (%)

Dorsal decubitus
Sitting alone

Sitting on parents

Dorsal decubitus with restraint

Other

Non-pharmacological co-intervention n (%)

Yes
No

Pre-procedural pain (CAS) Mean (SD)
Pre-procedural pain (FPS-R) Mean (SD)
Pre-procedural distress (PBCL) Mean (SD)
Pre-procedural distress (CFS) Mean (SD)

Cold vibrating  Topical

device anesthetic Total
(n=172) (n=174) (n=346)
9.7 (3.9) 10.0(3.9) 9.8(3.9)
87 (50.6) 90 (49.4) 177 (51.2)
85 (49.4) 84 (48.3) 169 (48.8)
119 (70.0) 132 (75.9) 251 (73.0)
51 (30.0) 42 (24.1) 93(27.0)
112 (65.5) 111 (64.2) 223 (64.8)
59 (34.5) 62 (35.8) 121 (35.2)
66 (38.6) 63 (36.6) 129 (37.6)
105 (61.4) 107 (62.2) 212 (61.8)
0(0.0) 2(1.2) 2(0.6)
126 (73.7) 132 (77.2) 258 (75.4)
32(18.7) 36(21.0) 68 (19.9)
12 (7.0) 2(1.2) 14 (4.1)
1(0.6) 1(0.6) 2(0.6)
101 (58.7) 73(42.7) 174 (50.7)
54 (31.4) 70 (40.9) 124 (36.2)
11 (6.4) 20(11.7) 31(9.0)
6(3.5) 7(4.1) 13(3.8)
0(0.0) 1(0.6) 1(0.3)
30(17.4) 33(19.0) 63(18.2)
142 (82.6) 138 (79.3) 280 (80.9)
2.9(2.6) 2.6(2.7) 2.7 (2.6)
2.8(2.6) 2.7 (2.9) 2.8(2.8)
9.6 (3.4) 9.0 (2.5) 9.3(3.0)
1.7 (1.4) 1.5(1.4) 1.6 (1.4)

Abbreviations: CAS, color analogue scale; CFS, children's fear scale; FPS-R, faces pain scale
revised; PBCL, procedure behavioral check list.

@Previous experience(s) with needle-related procedure(s) excluding vaccination related to the
Quebec immunization program.

However, this could be associated with the IV catheter insertion itself

and not necessarily related to the topical anesthetic cream.

4 | DISCUSSION

In this randomized controlled non-inferiority trial comparing
two interventions for pain management in children undergoing
needle-related procedures in the ED setting, the cold vibrating
device was not considered non-inferior to 4% liposomal lidocaine
anesthetic cream.

Further, considering that children are known to report
moderate-to-high pain intensity during needle-related proce-
dures,?” it is important to highlight that the cold vibrating de-
vice control procedural pain within a moderate intensity level
(CASadjuste
it remains in accordance to other studies with the same proce-

4=3.77).3" Also, recalled pain scores remained low but

dure.®? In addition, the cold vibrating device has some advantages
over the topical anesthetic cream for the ED environment. For in-
stance, it does not require a pre-procedure application time, it is
easy-to-use, reusable and with no reported adverse events within
participants of this study. Considering that the topical anesthetic
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TABLE 2 Adjusted pain scores according to study groups and age-groups analyses.

Cold vibrating device Topical anesthetic Mean difference MD
Outcomes n Mean (SE) n Mean (SE) [95% Cl]
Procedural pain CAS
Intention-to-treat analysis 158 3.77 (0.231) 161 3.22 (0.228) 0.56 [-0.08-1.20]
Per-protocol analysis 149 3.71 (0.234) 157 3.13 (0.227) 0.57 [-0.07-1.21]
Age group analysis
4-7years old® (n=116) Intention-to-treat analysis 46 5.04 (0.504) 47 354 (0.499) 1.50 [0.08-2.92]
8-12years old (n=133)
Intention-to-treat analysis 66 3.72 (0.335) 65 3.27 (0.335) 0.46 [-0.49-1.40]
13-17 years old (n=97)
Intention-to-treat analysis 46 2.74 (0.344) 49 2.69 (0.333) 0.05 [-0.90-1.00]

Note: Adjusted analysis: All Procedural Pain. CAS scores have been adjusted with their respective Pre-procedural Pain CAS score collected at
baseline.

Abbreviations: CAS, color analogue scale; Cl: confidence interval; SE, standard error; MD, mean difference.

*The CAS scale is not validated for use with 4-year-olds. All results reported on the CAS by 4-year-old participants have therefore been replaced with
missing values.

TABLE 3 Secondary outcomes.

Cold vibrating Topical anesthetic  Mean difference p value

Outcomes n(172) device Mean (SD)  n (174) Mean (SD) (95% Cl) (=0.05)
Procedural pain FPS-R

Mean (SD) 167 3.95(3.41) 170 3.46(3.26) 0.49 [-0.22-1.21] 0.175

Adjusted mean 3.90 3.47 0.43[-0.26-1.13] 0.219
Procedural distress PBCL

Mean (SD) 171 12.77 (6.36) 170 11.35(5.17) 1.41[0.18-2.65] 0.025*

Adjusted mean 12.50 11.60 0.89 [-0.18-1.97] 0.104
Procedural distress CFS

Mean (SD) 170 1.70 (1.46) 171 1.56 (1.39) 0.14 [-0.17-0.44] 0.370

Adjusted mean 1.69 1.58 0.11 [-0.15-0.36] 0.421
Success of the procedure at first attempt

n (%) 172 136 (79.1) 172 137 (79.7) = 1.000
Pain recall FPS-R

Mean (SD) 75 3.55(3.41) 79 3.01(3.02) 0.53 [-0.49-1.56] 0.305

Note: Adjusted mean: All procedural scores have been adjusted with their respective pre-procedural scores collected at baseline.

Abbreviations: Cl, Confidence interval; CFS, Children's Fear Scale; FPS-R: faces pain scale revised; PCBL, procedure behavioral check list; SD:
Standard deviation.

TABLE 4 Parents' satisfaction.

Question

Would you agree to reuse this intervention during a future needle-procedure with you child?

Yes
No

No parent or
guardian

Outcomes

Satisfaction
0:10 171

n(172)

Cold vibrating device
mean (SD)

7.8(2.7)

n (176) Topical anesthetic
Mean (SD)
170 8.1(2.4)

Cold vibrating device
n (%)

149 (88.2)
14 (8.3)
6(3.6)

Mean difference
(95% Cl)

-0.34[-0.89-0.22]

Topical anesthetic
n (%)

156 (91.2)

8(4.7)
7(4.1)

p-value (¢=0.05)

0.257
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TABLE 5 Nurses'satisfaction regarding both interventions.

Cold Topical
vibrating anesthetic

Statements device n (%) n (%)

Number of utilizations of trial
interventions during the study

period
0-5 times 11 (50.0) 4(19.0)
5-10 times 5(22.7) 8(38.1)
10-15 times 1(4.5) 2(9.5)
>-15 times 4(18.2) 6(28.6)

The intervention helped children

to control their pain during the

procedure
Strongly agree 1(4.8) 4(18.2)
Agree 16 (76.2) 12 (54.5)
Disagree 4 (19.0) 5(27.3)
Strongly disagree 0(0.0) 1(4.5)

The intervention helped children

to control their distress during the

procedure
Strongly agree 2(9.5) 2(9.1)
Agree 16 (76.2) 14 (63.6)
Disagree 3(14.3) 5(27.3)
Strongly disagree 0(0.0) 1(4.5)

The intervention helped children to

cooperate during the procedure
Strongly agree 2 (9.5) 1(4.5)
Agree 17 (81.0) 18 (81.8)
Disagree 2 (9.5) 3(13.6)
Strongly disagree 0(0.0) 0(0.0)

I would agree to reuse the

intervention for subsequent

department
Strongly agree 7 (33.3) 8(36.4)
Agree 9 (34.6) 8(36.4)
Disagree 3(14.3) 5(22.7)
Strongly disagree 2(9.5) 1(4.5)

The intervention is tailored to the

emergency department
Strongly agree 8(38.1) 3(13.6)
Agree 7 (33.3) 7(31.8)
Disagree 5(23.8) 7 (31.8)
Strongly disagree 1(4.8) 5(22.7)

Nurses' preference 13 (65.0) 7 (35.0)

cream requires a minimum application time of 30 min, the device
represents a feasible alternative to optimize procedural pain con-
trol, especially when time is limited.'%22

Other randomized controlled trials®*~3® have demonstrated the
efficacy of the cold vibrating device for needle-related pain manage-
ment in children. However, as shown in a systematic review,?* these

studies presented a high risk of biases and represented a very low
quality of evidence. Among these studies, some have compared the
efficacy of the cold vibrating device to a topical anesthetic cream in
the ED.%”8 One of these trials,®® involving children aged between
18 months and 6 years old, compared the efficacy of the device to an
anesthetic lidocaine/prilocaine patch for pain management during IV
catheter insertions. Mean pain scores and standard deviation (device
mean [SD]=8.5/13 [2.6], patch mean [SD]=7.2/13 [2.4], p<0.001),
showed that the cold vibrating device was not significantly different
than the topical anesthetic cream. The second trial®” demonstrated
the non-inferiority of the cold vibrating device over 4% topical li-
docaine cream for pain and distress management during needle-
related procedures. However, this study presented some limitations
concerning the trial design. Firstly, the choice of the non-inferiority
margin was not justified adequately and was too large, which could
have introduced a greater risk of mistakenly concluding a truly infe-
rior intervention as non-inferior.>’ Further, they used a two-sided Cl
of 90% instead of the 95% recommended.*°

Our results showed that the small sample of nurses in this study
preferred the cold vibrating device over the topical anesthetic cream
used. They also reported that it was more tailored and adapted to the
ED environment, which represents a good indicator of its possible
implementation and uptake in daily practice. As nurses are playing a
critical role in the pain management process, it is important to pro-

vide them with tools that are adapted to their clinical environment.

5 | LIMITATIONS

Finally, our study has several limitations that must be acknowledged.
First, blinding of participants and personnel was not possible consider-
ing the nature of both interventions. The lack of blinding could have
influenced the behavior and responses of children to subjective out-
comes. To minimize the performance bias, we used 4% liposomal lido-
caine in order to generate similar expectation ratings from participants
in both groups. Second, the choice of the non-inferiority margin of 0.70

may have been too small and it may explain the inconclusive results.>°

6 | CONCLUSION

In this non-inferiority trial, we found that the device combining cold
and vibration was not considered non-inferior to a topical anes-
thetic cream for pain management in children undergoing needle-
related procedures. The trial demonstrated that the device had the
potential to control pain and distress experienced by children dur-
ing needle-related procedures and possibly to improve nurses' pain
management practices in the ED setting. As the device was highly
appreciated by parents and nurses, it has a potential to be imple-
mented and uptake this setting. Finally, since most of the available
topical creams for needle-related procedures require supplementary
application time, the cold vibrating device may be a feasible option
in pediatric ED settings.
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