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ABSTRACT
IEEC el fETale N@J o] EM IS Intravenous catheter placement is one of the most common invasive

care measures performed by nurses. Considering the contradictory results obtained regarding the
effect of local analgesic techniques, the present study was conducted to compare the effect of EMLA
cream vs. 2% lidocaine gel vs. ice bag on pain intensity caused by venipuncture in children aged 6-12
years.

In this clinical trial, 160 children undergoing elective surgery were selected
according to the inclusion and exclusion criteria and were divided into 4 groups of 40 using block
randomization method. In this study, pain intensity was measured based on patient self-report and by
nurses during venipuncture while applying EMLA cream, 2% lidocaine gel, and ice bag using the numeric
analog scale (NAS) and the FLACC scale which included 5 criteria for child behavior. The range of scores
in both scales is recorded from 0 to 10, where 0 indicates absence of pain. The data were collected using
dispersion indices. Kruskal-Wallis test and chi-square test were used to compare the numerical scale of
pain and behavior between groups using SPSS-16 statistical software.

The mean age of the participants was 7.79+1.79 years, and 80 (50%) were male. The results
showed that the mean values of pain intensity based on the numerical scale in the control, EMLA cream,
lidocaine gel, and ice bag group were 4+0.78, 0.9+0.75, 2.80+0.18, and 2.60+0.67, respectively.
Moreover, there was a statistically significant difference between the groups according to numerical
scale and behavioral scale (P<0.001), with the EMLA cream group expressing a lower level of pain based
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Introduction

access and blood sampling in hospitalized

children, are associated with increased levels of

stress and anxiety [1]. The existence of anxiety
helps to maintain pain in the long term [2]. If pain and fear are
not effectively managed, however, post-traumatic stress
symptoms may occur in children and cause a negative attitude
towards medical procedures [3], which may lead to avoiding
medical care and needle interventions in the future [4].

I nvasive needle methods, including intravenous

The urgency of medical conditions, insufficient number
of personnel, and time constraints cause anxiety and fear in
children during venipuncture [1]. For this reason, it is very
important to use easy, cheap, and fast methods to manage
pain, anxiety, and fear during venipuncture in children [4, 5].

For this purpose, pharmaceutical and non-
pharmaceutical approaches can be mainly used [1,4].
Pharmaceutical treatments are an important part of treatment
that are used in acute and chronic situations, and this
includes, for instance, the use of opioids, which are
injectable drugs [6]. Other pharmaceutical methods such as
local anesthetics (EMLA cream, 2% lidocaine gel) and non-
pharmaceutical pain reduction methods (ice bag) can be used
for patients who are subjected to superficial treatments [7].

EMLA cream is a local anesthetic compound made of
lidocaine 2.5% and prilocaine 2.5%. By changing the
depolarization of the cell membrane to sodium ions, this
cream blocks the conduction of nerve impulses and can
cause pain in the superficial layers of the skin up to 5 mm
deep [8].

In a study by Sharabiani, the use of EMLA cream at
different times before venipuncture was associated with a
significant reduction in pain in children [9] while in the study
of Shahid et al., the use of EMLA cream in reducing the pain
of venipuncture in infants showed very insignificant or no
effect compared to the control group [10].

Lidocaine is a local anesthetic drug with a moderate
effect and a short onset of action, which blocks the
transmission of nerve messages in acute and chronic pain by
inhibiting voltage-dependent sodium ion channels [11]. In
this regard, the results of Ravanshad et al. showed that the
use of lidocaine gel has been associated with a reduction in
pain during hemodialysis venipuncture in children [12]. A
meta-analysis by Ghojazadeh et al. showed the controversial
effect of using topical lidocaine gel in reducing the pain
caused by venipuncture [11].

Furthermore, cryotherapy, including local treatments
and non-pharmacological methods, is the simplest and oldest
form of treatment for soft tissue injuries. The application of
cold increases the pain threshold and relieves pain. In a study
by Alalo, the use of ice bags was associated with the
reduction of pain caused by venipuncture in children
undergoing surgery [13].

As far as the comparison of the mentioned methods is
concerned, Matsumoto showed that the use of EMLA cream
in reducing pain caused by venipuncture is significantly
more effective than lidocaine gel for the same patients who
participated in the study [14]. In a study by Shin, the effect
of lidocaine gel was much stronger than cold therapy in
reducing venipuncture pain [15].

Relieving the pain of sick children is one of their rights,
and nurses should use every right measure to relieve the pain
of patients. In surgery, a method that is less expensive and
can create the desired anesthesia in a short period of time is
considered a suitable method [16]. However, conflicting
results have been obtained regarding the comparison of the
three above-mentioned interventions, and different
outcomes have been obtained in reducing the pain of
children during venipuncture in different studies. Therefore,
this study was conducted with the aim of comparing the
effects of EMLA cream vs. 2% lidocaine gel vs. ice bag on
the pain relief among 6-12-year-old children in Khatam Al-
Anbia Hospital in Shoushtar in 2021-2022.

Methods

This is an unblinded clinical trial study, registered in the
Iranian  Registry of Clinical Trials (IRCT code:
20121229011923N5). The research population in this study
included children aged 6-12 undergoing elective surgery in
the pediatrics department of Khatam Al-Anbia Hospital in
Shoushtar in 2021-2022. The sample size in this study was
estimated to be 40 people for each group and 160 people in
total according to the research objectives (comparison of
pain in groups), the researcher's opinion, and previous
studies (16), by assuming p=0.2, 0 =0.05,s=0.83,r=4,d
=0.6, taking into account the drop-out rate of 10%, and using
the formula of comparing multiple means.

2
2 (zl_m/2r +71) s
(d)?

This study included 160 patients who met the inclusion
criteria: first venipuncture, absence of allergy to EMLA
cream [lidocaine and prilocaine], absence of any skin and
infectious diseases, not using pain-relief medicines in the
past 12 hours, not having verbal, mental, visual, or hearing
problems, having the ability to communicate in Farsi and to
respond to the numerical scale of pain, and giving consent.
The exclusion criteria: emergency conditions of the patient
in terms of surgery, fracture, or non-cooperation (Figure 1).
Eligible patients were divided into 4 groups of 40 using
block randomization method, and the groups were matched
in terms of age and gender. According to the opinion of the
statistical consultant, 20 blocks of 8 people were allocated to
the patients in a way that 2 people from each group were
placed in each block. Then, 160 envelopes were designed
and based on the selected blocks, the letters A) EMLA cream
group, B) 2% lidocaine gel group, C) ice bag group and D)
control group were placed on the envelopes. They were

n=
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listed from 1 to 160, and according to the order of the first
patient who was admitted to the department and met the
inclusion criteria, and after obtaining written informed
consent, they were given an envelope and entered the study.
Sampling continued until patient number 160 was assigned
to a group.

Intravenous access for medicinal purposes was
performed the day before surgery as a routine procedure for
all patients. The groups were matched in terms of the nurses
who performed venipuncture (2 night shift nurses with more
than ten years of experience in the pediatric department and
trained for using pain measurement tools) and in terms of the
size, type and manufacturer of the catheter and the location
of the venipuncture. Venipuncture had to be successful in the
first attempt.

The data collection tools in this study included the
patient's demographic information checklist, the numeric
analog scale (NAS), and the FLACC (Face, Legs, Activity,
Cry, and Consolability) scale.

The numerical (NAS) and behavioral (FLACC) scales
were used to determine pain intensity and reduce pain report
error.

The range of numeric analog scale is from 0 to 10, where
0 indicates absence of pain, 5 represents moderate pain, and
10 shows the highest level of pain. After the scoring was
explained, the child was asked to rate his/her pain based on
the numeric analog scale 5 minutes after venipuncture [17].
Another tool used in this study was the FLACC behavioral
pain assessment scale. This scale includes 5 criteria for the
child's behavior, including facial expression, leg
movements, activity level, crying, and the ability to reduce
the pain.

The scoring of this tool was done by the second nurse by
observing the child's behavior during venipuncture. A score
of zero was considered for the lowest level of pain and a
score of two for the highest level of pain for each criterion.
The scores of each section were recorded separately, and
then the five sections were added together to obtain the total
FLACC score. Zero was the lowest and ten was the highest
scores [18].

Considering that the mentioned scales are among the
valid scales for measuring pain in children, the content
validity of the tools was evaluated. For this purpose, the
questionnaires and scales were given to 5 pediatricians and
5 faculty members of the nursing department, and the
necessary corrections were made. In the visual scale, the
child is the one responsible for determining the pain, and
validity and reliability of these tools have been confirmed in
other studies [17,19].

Moreover, the reliability of the behavioral scale was
confirmed using the inter-observer reliability method, which
showed that the two observers measured pain similarly. In
an observation of 30 children, two nurses gave a score to the
child's pain at the same time according to the child's behavior
(FLACC scale) and then the pain score was compared
between these two nurses. The correlation coefficient of
observations was also measured (P>0.9, R>0.05), and no
significant difference was found. As a result, the reliability
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of the tools was confirmed. This tool has also been used in
other studies [18, 20].

After the project was approved by the Research Council
of Jundishapur University of Medical Sciences in Ahvaz and
received ethical approval (IR.AJUMS.REC.1397.618),
arrangements were made with the Vice-Chancellor of
Shoushtar Faculty of Medical Sciences and the CEO of
Khatam Al-Anbia Hospital in this city. Then the researcher
visited the research site (pediatric department). After
introducing himself/herself and stating the objectives of the
research, the researcher obtained written informed consent
from the patients' parents. Afterwards, the study started, and
the interventions were performed within 6 months.

After admission of the child to the department at the
night shift, the patient was sent to the waiting room with the
parents or caregiver. After their vital signs were checked,
and the necessary interventions to reduce the pain of children
were performed, the children were placed in the supine
position, and venipuncture was done through cephalic or
basilic brachial vein of the non-dominant hand using
Catheter 22 (BBRAUN) by the nurse in the presence of the
mother or the child's caregiver on the bed specified for
venipuncture. Numerical scale of pain was scored by the
child, and the behavioral scale was scored by the second
nurse during venipuncture.

In the first case, EMLA cream (manufactured by
AstraZeneca, Switzerland) at 0.1 gram per kilogram body
weight and 10 square centimeters of the body surface for
each gram was applied on the skin, which was approximately
calculated by drawing a line on the skin at the location of the
vein. A bandage was used and after one hour (60 minutes),
the area was cleaned with 70% alcohol cotton, and the nurse
performed the venipuncture [21].

In the second case, using an ice bag that had been kept
in the freezer for 24 hours, 5 pieces of ice measuring 4 x 2 x
2 cm were placed in latex gloves and placed on venipuncture
location for 3 minutes, and then the ice bag was removed.
The spot was cleaned with 70% alcohol cotton, and
venipuncture was done by the nurse [13].

In the third case, 2% lidocaine gel in 2 grams or 2 cc
(Sina Medicine Company, Tehran), which was weighed in
the laboratory using a digital scale, was applied to the vein
in 5 square centimeters for 12 minutes, and a dressing was
placed on it. Then the nurse removed the gel with 70%
alcohol cotton and performed the venipuncture [22].

In the fourth case, the usual procedure of the department
was carried out accordingly. No intervention was done for
this group. During and after venipuncture, the child's pain
intensity was reported and recorded.

First, the data obtained from the questionnaire were
assessed by Kolmogorov-Smirnov test in terms of normal
distribution, which was not normal (P>0.05). After
collecting and coding data, central and dispersion indicators
including mean, median, mode, and standard deviation were
used to analyze data. Kruskal-Wallis and chi-square tests
were used to compare NAS and FLACC scales between
groups using SPSS 16 statistical software. The significance
level in this study was considered P<0.05.
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Results

This study included 160 children undergoing elective
surgery. The mean age of the participants in all four groups
was 7.79+1.79 years, and the gender of 80 (50%) of the
participating children was male. In terms of demographic
variables, no statistically significant difference was observed
between the four groups (P>0.05) (Table 1).

Results of the Kruskal-Wallis test showed that there is a
statistically significant difference between the groups in
terms of NAS and FLACC scales (P<0.001). Based on both
scales, the EMLA cream group expressed the lowest level of
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Figure 1. Consort flow diagram illustrating the process of selecting and following the participants

pain whereas the control group expressed the highest level
of pain (Table 2).

Results of the chi-square test also revealed that the level
of pain relief in the groups is different in terms of behavioral
subscale of pain (P<0.001). After EMLA cream, lidocaine
gel caused more pain relief in hospitalized children, and the
greatest effect was in the activity dimension (Table 3).

Results of the Wilcoxon test indicated that the amount of
pain relief was different between the groups in terms of
numerical pain scale (P<0.001). After EMLA cream, ice bag
had a greater effect on relieving the pain among hospitalized
children (Table 4).

Table 1. Frequency and standard deviation of demographic variables in the intervention and control groups

] EMLA cream 2% lidocaine gel Ice bag Control Significanc
ariable
Frequency (%) Frequency (%) Frequency (%) Frequency (%) e level
Female 20 (50%) 20 (50%) 20 (50%) 20 (50%) _
Gender Male 20 (50%) 20 (50%) 20 (50%) 20 (50%) P=099
First 12 (30%) 15 (37.5%) 19 (47.5%) 18 (45%)
birth rank Tﬁ?rcdoggd 17 (42.5%) 23 (57.5%) 12 (30%) 14 (35%) P=024
higher 11 (27.5) 12 (30%) 9 (22.5%) 8 (20%)
accompanying Parents 37 (92.5%) 35 (87.5%) 36 (90%) 29 (72.5%) P=081
parent Others 3 (7.5%) 5 (12.5%) 4 (10%) 11 (27.5%) e
Age 7.79+1.79 7.79+1.79 7.79+1.79 7.79£1.79 P=0.99
Table 2. Mean and standard deviation of NAS and FLACC scales in intervention and control groups
Variable Numeric analog scale (NAS) FLACC scale
Mean + SD
EMLA cream 0.9+£0.75 1.3+1.01
Grou Intervention lidocaine gel 28+1.18 4.03+1.37
P Ice bag 2.60 +0.67 4.03+157
Control 4+0.78 5.1+2.58
Level of significance P<0.001 P<0.001

Using the Kruskal-Wallis test
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Table 3. Comparison of frequency and percentage of pain relief subscales in intervention and control groups in terms of FLACC scale

Groups
Variable Intervention Control Significance level
EMLA lidocaine Ice
Frequency (%)
. Yes 20 (50) 12 (30) 0(0) 8 (20)
Consolability No 20 (50) 28 (70) 40(100) 32 (80) P<0.001*
. Yes 40(100) 24 (60) 8 (20) 0 (0) .
Pain relief s No 0(0) 16 (40) 32 (80) 40(100) AL
based on Yes 20 (50) 0(0) 0(0) 4 (10) -
FLACC Face No 20 (50) 40(100) 40(100) 36 (90) P<0.001
scale Yes 32 (80) 12 (30) 12 (30) 8 (20) -
iy No 8 (20) 28 (70) 28 (70) 32 (80) POl
Yes 32 (80) 28 (70) 4(10) 12 (30) .
Legs No 8 (20) 12 (30) 36 (90) 28 (70) P<0.001
Using chi-square test
Table 4. Comparison of frequency and percentage of pain in intervention and control groups in terms of the NAS
Variable Level of pain Significance level
Low Medium High
EMLA 38 (95) 2 (5) 0(0)
Grouns Intervention Lidocaine 28 (17.5) 12 (7.5) 0 (0) P<0.001*
P Ice 36 (22.5) 4(2.5) 0(0)
Control 28 (17.5) 12 (7.5) 0(0)
Wilcoxon test
interest.
Conclusion Acknowledgements
st oica on the findings of his reseater, Tt an be cialmed We would like to thank all the children and with their
that all three methods o cream, 1C€ bag and lidocaine families as well as our colleagues and the honorable

gel are effective in reducing pain during venipuncture in
children. However, our findings showed that EMLA cream
was the most effective method which was associated with a
reduction in the mean pain score, and this cream is
recommended as a pain relief method for different types of
venipuncture.
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