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ABSTRACT 

The aim of present study was to assess the effects of a 
eutectic mixture of topical anesthetics (EMLA cream) 
on pain responses of preschoolers during venipunc- 
ture. The pain responses were reported by children, 
nurses, and the children’s mothers. The pre- and post- 
test-designed study, which included a non-equivalent 
control group, was carried out in a pediatric unit at E 
University Hospital in South Korea. Pain responses 
during venipuncture were measured by the self-re- 
porting of the children using the Face Pain Rating 
Scale (FPRS), the Procedure Behavior Checklist by 
nurses (PBCL), the Visual Analog Scale (VAS) by 
mothers, in addition to measurements of the chil- 
dren’s pulse rate and level of oxygen saturation. 
EMLA cream was effective in decreasing the pain 
responses of the children as assessed by FPRS, PBCL, 
and VAS scores. However, pulse rate and level of 
oxygen saturation of the children during venipunc- 
ture were not significantly different between the two 
groups. EMLA cream could be a useful option for 
reducing pain in preschool children during invasive 
procedures.  
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1. INTRODUCTION 

For children, admission to a hospital environment can 
cause anxiety and fear [1]. Moreover, invasive proce- 
dures such as blood collection, intravenous injection, 
lumbar puncture, or intramuscular injection are the most 
painful and tormenting experiences for children. Chil- 

dren’s fear of injection needles originates from physical 
pain; however, the fear of such pain makes children 
misunderstand the purpose of the injection and further 
increases their anxiety about hospitalization [2]. Particu- 
larly for preschoolers, their incomplete intellectual de- 
velopment causes more pain and fear of injection needles, 
because they do not fully understand the purpose of the 
injection, commonly associating it with a punishment for 
bad thoughts or behaviors [3]. In addition, it is difficult 
for preschoolers to accurately express the area and inten- 
sity of the pain or find the proper words to express their 
pain during invasive procedures. These limitations result 
in the improper management of pain in preschoolers 
during invasive procedures. 

Painful situations related to intravenous injections in 
hospitalized children cause the same amount of anxiety 
and stress for their parents, who watch the entire process. 
Especially in Korea, where one of the parents resides 
with the hospitalized child, parents experience the same 
feelings of fear and anxiety during their children’s injec- 
tion. Effective pain management reduces emotional dis- 
turbances caused by hospitalization among children and 
their parents; therefore, it is a significant evaluation in- 
dex of the quality of nursing care. As a guardian of ill 
children, nurses in pediatric units must provide proper 
pain management during hospitalization; such manage- 
ment can only be initiated after accurately assessing the 
degree of pain of preschoolers during invasive proce- 
dures. 

In Korea, several non-pharmacologically interven-
tional studies using an animation movie, an automated 
doll, a storytelling movie, or a cellular phone [4-7] have 
been conducted to reduce pain during invasive proce-
dures for preschoolers. In terms of pharmacological 
methods, a topical cream that consists of a eutectic mix-
ture of topical anesthetics (EMLA: 2.5% lidocaine and *Corresponding author. 
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2.5% prilocaine) is the most frequently used treatment 
for dental treatments, vaccinations, emergency room 
visits, and pediatric renal biopsies among neonates, tod-
dlers, and school aged children [8-11]. In this study, we 
investigated the effects of EMLA cream in alleviating 
pain during venipuncture among preschoolers. The de-
gree of pain was measured by three different methods, 
including self-reporting, mothers’ reports, and nurses’ 
observations in addition to measurements of pulse rates 
(PR) and level of oxygen saturation (SpO2). 

2. METHORDS AND MEASUREMENTS 

The participants in this study were hospitalized children 
between the ages of 36 and 72 months and their mothers 
at the E University Hospital. The duration of the study 
was from July 2010 to November 2010. Included pre- 
schoolers were unable to fully communicate using words; 
had no mental retardation or mental illness; were without 
skin diseases in the area of the intravenous injection; and 
were accompanied by mothers who understood the pur- 
pose of study and signed the consent for study participa- 
tion. In the experimental group, prior to the venipuncture 
process, 2 g EMLA cream was applied to a 5-cm region 
around the area of the intravenous injection using 
Tegaderm film (3M, USA) for 60 minutes. Venipuncture 
was conducted in a treatment room, and mothers accom- 
panied their children during the entire process. A pulse 
oximeter was connected to the child’s finger on the op- 
posite limb of the site of the intravenous injection. 
Venipuncture was conducted on visible vessels on the 
back of the hand using a 24-gauge angiocatheter (BD, 
USA). To maintain consistency throughout the study 
procedure, all venipunctures were conducted by the same 
researcher. During each venipuncture, the researcher’s 
assistant both observed and recorded the maximum PR, 
the minimum SpO2 level, and the child’s behaviors. After 
the venipuncture, the children and their mothers were 
asked to record the level of pain during the time of injec- 
tion. A total of 23 pairs (child and mother) participated in 
the experiment, and 26 pairs who were admitted to the 
same unit after the study period composed the control 
group. In the control group, the same processes were 
performed, but no EMLA cream was applied. Before the 
initiation of the study, approval from the Institutional 
Review Board of E University Hospital was obtained. 

A questionnaire was constructed to measure the pain 
reactions of children using various scales, including the 
Faces Pain Rating Scale (FPRS), the Procedure Behavior 
Check List (PBCL), the Visual Analogue Scale (VAS), 
and PR and SpO2 measurements. The FPRS is the scale 
developed by Wong and Baker [12], ranging from 0 to 5 
with faces showing different degrees of pain. After each 
venipuncture, children were asked to pick up the face 
showing the degree of pain felt. The reliability and valid- 

ity of the scale during its development were 0.74 and 
0.60, respectively. The PBCL, developed by Lebaron and 
Zeltzer [13], was constructed with seven domains: mus- 
cle tension, screaming, crying, use of restraints, expres- 
sion of pain, delaying with words, and physical restraints, 
with a 4-point range. Reliability was measured as 0.87 at 
the time its development and 0.94 in this study. The VAS, 
developed by Huskisson [14], was used to measure the 
pain of children perceived by their mothers. On a 
100-mm horizontal line with 0 (no pain at all) on the left 
and 100 (most pain) on the right, the mothers were told 
to indicate the degree of pain experienced by their chil- 
dren during the intravenous injection. The length indi- 
cated by the mothers from 0 was converted into a score. 
Higher scores meant that the pain of children perceived 
by their mothers was severe. At the time of its develop- 
ment, the reliability of the VAS was 0.62. PR and SpO2 

measured by a pulse oximeter (Mediana, Oxymax N-560) 
were used as indicators for physiological pain responses, 
since they are known for their general simplicity and 
validity for measuring acute, sharp pain [15]. Higher PR 
with lower SpO2 levels indicated greater degrees of pain. 

3. RESULTS 

Twenty-three pairs of children and their mothers were 
included in the experimental group compared to 26 pairs 
in the control group. The general characteristics of the 
participants and the differences in pain responses were 
analyzed using the χ2, Fisher’s exact, and the Mann- 
Whitney U tests. There were no significant differences in 
the general characteristics of the subjects between the 
two groups (Table 1). With the application of EMLA 
cream prior to the venipuncture procedure, children 
showed significantly lower pain scores as assessed by 
themselves, nurses, and their mothers. The FPRS scores 
by the children (p = 0.008), the PBCL pain behaviors by 
the nurses (p = 0.001), and the VAS scores by the moth- 
ers (p = 0.006) were significantly lower in the experi- 
mental group compared to those in the control group. 
However, the changes in the children’s PR (Table 2) and 
SpO2 were not significantly different between the two 
groups, although both PR and SpO2 of the experimental 
group were more stable during the time of the injections. 

4. DISCUSSION 

For hospitalized children, venipuncture is a treatment 
that cannot be avoided. The fear and anxiety toward pain 
during the venipuncture process not only delay the 
child’s procedure but also reduce the child’s trust of phy-
sicians. The present study was conducted to measure the 
effects of applying a topical anesthetic during venipunc-
ture for preschoolers. Results showed that the degree of 
pain reported by children, nurses, and mothers in the 
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Table 1. General characteristics of the participants. 

Variable 
Experiment (n = 23) 
N(%) or Mean ± SD 

Control (n = 26) 
N(%) or Mean ± SD 

χ2 or U p 

Age (months) 47.5 ± 9.59 49.4 ± 10.23 272.5 0.595 

Gender     

Male 9(39.1) 17(65.4) 3.3 0.066 

Female 14(60.9) 9(34.6)   

Birth order     

Single 7(30.4) 8(30.8) 0.2 0.964 

First 8(34.8) 9(34.6)   

Second 7(30.4) 7(26.9)   

Third or Above 1( 4.4) 2( 7.7)   

Weight(kg) 15.8 ± 2.92 17.1 ± 2.94 211.5 0.076 

Height(cm) 102.2 ± 7.36 104.2 ± 9.25 242.0 0.253 

Number of previous admission     

None 9(39.1) 13(50.0) 5.9 0.313 

Once 7(30.4) 6(23.1)   

Twice 5(21.7) 2( 7.7)   

More than three times 2( 8.6) 5(19.2)   

Number of previous IVa infusion     

Once 5(21.7) 8(30.7) 1.8 0.615 

Twice 3(13.0) 5(19.3)   

More than three times 15(65.3) 13(50.0)   

PRb at stable (time/min.) 113.4 ± 12.15 115.5 ± 13.16 282.5 0.740 

SpO2 at stable (%) 99.3 ± 0.93 99.5 ± 0.86 281.5 0.683 

aIV, intravenous; bPR, pulse rate. *p < 0.05, **p < 0.01. 

 
Table 2. Changes in pain responses. 

Variable 
Experiment (n = 23) 

Mean ± SD 
Control (n = 26) 

Mean ± SD 
U p 

Face Pain Rating Scale 30.8 ± 1.00 37.7 ± 1.58 171.5 0.008** 

Procedure Behavior Checklist 10.6 ± 3.10 16.0 ± 5.54 131.0 0.001** 

Visual Analog Scale 4.1 ± 1.70 5.6 ± 1.86 162.5 0.006** 

PRa (time/min.)     

Pretest 113.4 ± 12.15 115.5 ± 13.16 235.5 0.203 

Posttest 136.3 ± 15.72 142.2 ± 19.75   

Difference 22.8 ± 13.50 27.1 ± 16.85   

SpO2 (%)     

Pretest 99.3 ± 0.93 99.5 ± 0.86 248.5 0.304 

Posttest 97.0 ± 1.82 96.6 ± 1.53   

Difference 2.4 ± 1.97 2.8 ± 1.80   

aPR, pulse rate. *p < 0.05, **p < 0.01. 

 
experimental group was significantly lower than that in 
the control group. These findings are similar to those 
from previous studies of preterm infants, neonates, tod-
dlers, and school-aged children [8-11,16-18], suggesting 
that the pain responses assessed by the child, the child’s 

mother, and nurses could be used as indicators of the 
effectiveness of pain relief, and the use of EMLA cream 
could be an effective pain reduction intervention for 
venipuncture in all children. 

However, there are several limitations concerning the 
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common usage of EMLA cream for venipuncture. Nurses 
in pediatric units must obtain a prescription from a pe- 
diatrician in every case. Nurses may occasionally mis- 
understand the side effects of EMLA cream. Additionally, 
although one study reported that it only takes 5 minutes 
for EMLA cream to be effective for pain relief in cases 
of venipuncture [19], it is commonly known that it usu- 
ally takes 1 hour for EMLA cream to be effective [20]. In 
addition, unlike in adults, intravenous injection is much 
harder in children due to the smaller size of the vessels 
and a lack of cooperation. Therefore, even if the area of 
injection is previously selected and prepared with the 
application of a topical anesthetic, if the initial attempt 
fails, another area must be found, making it impossible to 
prepare the skin site with a topical anesthetic. Neverthe- 
less, application of EMLA cream before venipuncture 
appears to be an effective method of pain relief for pre- 
schoolers. Various strategies to improve the usage of 
EMLA cream prior to venipuncture should be developed 
and implemented to enhance the quality of medical care 
for hospitalized children. 
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