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Abstract
Background: Venipuncture is a common paediatric proce-
dure often associated with pain and fear. Inadequate pain 
management can cause distress, poor cooperation, and 
avoidance of future medical procedures. Topical anaesthetics 
such as EMLA cream offer a simple, non-invasive method of 
pain relief.

Aim: To evaluate the effect of topical EMLA cream on 
children’s pain and fear during venipuncture.

Methods: This single-centre, prospective, non-randomised 
comparative study was conducted at the Children’s Hospital 
Srebrnjak, Zagreb, Croatia, from October to December 2024. A 
total of 104 children aged 7–10 years requiring venipuncture 
were included. Participants were assigned to either the 
intervention group (n = 52) or the control group (n = 52) 
based on parental consent for topical anaesthetic use. Pain 
intensity after venipuncture was assessed using the Visual 
Analogue Scale (VAS, 0–10), and fear was self-rated before 
the procedure on a numerical scale from 0 to 10. Data were 
analysed using the Mann–Whitney U test and Spearman’s 
correlation, with signifi cance set at P < 0.05.

Results: Children who received EMLA reported signifi cantly 
lower pain scores (mean VAS 2.1 ± 1.2) compared with 
controls (4.8 ± 1.5, P < 0.001). Pre-procedural fear showed a 
moderate positive correlation with pain intensity (ρ = 0.45,   
P < 0.01). No signifi cant sex differences were found.

Conclusion: Topical EMLA cream effectively reduces 
procedural pain in children during venipuncture. Addressing 
both pain and fear is essential for a comprehensive and 
compassionate approach to paediatric care.

Keywords: venipuncture, children, pain, EMLA, local 
anaesthetic, non-randomised comparative study
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Introduction
Pain is defi ned by the International Associ-
ation for the Study of Pain (IASP) as an 
unpleasant sensory and emotional experience 
associated with actual or potential tissue 
damage (1). It is not only a physiological 
signal but also a subjective experience 
infl uenced by emotional, psychological, 
and social factors (2). In modern healthcare, 
pain is recognised as the fi fth vital sign, 
which underscores the need for systematic 
assessment in every patient encounter (3).

In paediatrics, pain management is parti-
cularly complex. Children undergoing 
diagnostic and therapeutic procedures often 
report procedural pain as more distressing 
than the underlying illness itself (2, 3). 
Venipuncture, one of the most frequently 
performed invasive procedures, represents a 
major source of acute pain and anxiety (4, 5). 
Poorly managed pain during venipuncture 
can lead to long-term consequences, 
including needle phobia, heightened anxiety, 
and avoidance of medical care (6).

Accurate pain assessment in children 
requires age-appropriate tools. Younger 
children often rely on behavioural scales 
such as FLACC (Face, Legs, Activity, Cry, 
Consolability) or NIPS (Neonatal Infant Pain 
Scale), while older children can use self-
report scales such as Wong-Baker FACES or 
the Visual Analogue Scale (VAS) (6-8). For 
children aged seven and above, the VAS has 
been shown to be both reliable and valid (6).

Children’s cognitive development also 
infl uences their understanding of and 
response to pain. According to Piaget’s 
theory, children aged 7–11 are in the concrete 
operational stage, which enables them to 
verbalise their experiences, understand 
simple medical explanations, and cooperate 
with healthcare staff (9).

At the same time, fear plays a crucial role in 
pain perception. Fear of needles is widespread 
and may amplify the intensity of pain (10-13). 
Distracting techniques, parental presence, 
and empathetic communication have been 
identifi ed as effective non-pharmacological 
interventions (14).

Pharmacological methods, such as the 
application of topical anaesthetics, further 
enhance pain relief. Topical anaesthetics 
like EMLA cream, which contains lidocaine 
and prilocaine, provide localised analgesia 
by blocking sodium channels in peripheral 
nerves (15-18). They are widely recommended 
for minor procedures such as venipuncture 
and have demonstrated effi cacy in reducing 
both pain and distress in children (15-21). 
However, despite evidence supporting their 
use, these measures are not consistently 
implemented in routine paediatric practice 
(18, 19, 21).

The present study aimed to evaluate the 
effect of EMLA cream on children’s perce-
ption of pain and fear during venipuncture 
and to explore possible associations with sex.

Materials and methods

Study design
This was a single-centre, prospective, non-
randomised comparative study.

Ethics
The study was approved by the Ethics 
Committee of the Children’s Hospital 
Srebrnjak (approval no. 04-891/1-24). Written 
informed consent was obtained from parents 
or legal guardians prior to participation.

Participants
Participants were children aged 7–10 years 
who required venipuncture for diagnostic 
purposes at the Children’s Hospital 
Srebrnjak, Zagreb. The study was conducted 
from October to December 2024. Inclusion 
in the study was based on parental consent 
for the use of a topical anaesthetic: children 
whose parents consented formed the EMLA 
group, while those whose parents declined 
constituted the control group. Exclusion 
criteria included known allergy to lidocaine/
prilocaine, dermatological conditions at the 
puncture site, or developmental disorders 
interfering with communication.
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Group allocation
Participants were assigned to either the 
intervention (n = 52) or control group (n = 
52) based on parental consent for EMLA 
application (self-selection). Consequently, 
group allocation was non-randomised, and 
potential self-selection bias is acknowledged.

Intervention
In the intervention group, 1 g of EMLA 
cream was applied to the venipuncture site 
(approximately 2–3 cm² area) and covered 
with an occlusive dressing for 60 minutes 
before the procedure. The control group 
underwent standard venipuncture without 
anaesthetic. Both groups received supportive 
non-pharmacological measures, including 
parental presence and verbal reassurance.  

Data collection and instruments
Pain intensity was self-rated immediately 
after venipuncture using the Visual Analogue 
Scale (VAS, 0 = no pain, 10 = worst imaginable 
pain). Fear was self-rated   immediately before 
the procedure using a numerical scale from 
0 (no fear) to 10 (extreme fear). Each child 
verbally indicated a number representing 
their fear level, which was recorded by the 
research nurse.

Statistical analysis
Data were analysed using IBM SPSS Statistics 
29.0 (IBM Corp., Armonk, NY). Descriptive 
statistics summarised demographic characte-
ristics. Between-group comparisons were 
conducted using the Mann–Whitney U 
test, and correlations were assessed with 
Spearman’s rank correlation coeffi cient. 
Statistical signifi cance was set at P < 0.05, with 
exact p-values reported where applicable.

Results
A total of 104 children participated in the 
study, evenly distributed between the 
intervention group (n = 52) and the control 
group (n = 52). The mean age of participants 
was 8.5 ± 1.0 years in the intervention group 
and 8.6 ± 0.9 years in the control group, with 
no statistically signifi cant difference between 
groups (P > 0.05). Both groups showed an 

almost equal sex distribution (26 boys and 26 
girls in the intervention group; 27 boys and 
25 girls in the control group), minimising the 
risk of gender-related confounding (Table 1).

Table 1. Demographic characteristics of partici-
pants

Characteristic Intervention 
(n = 52)

Control 
(n = 52)

Age 
(mean ± SD)

8.5 ± 1.0 8.6 ± 0.9

Sex 
(boys/girls)

26/26 27/25

Pain intensity
Pain assessment using the Visual Analogue 
Scale (VAS) revealed that children in the 
intervention group reported signifi cantly 
lower pain intensity compared to the 
control group. The mean VAS score in the 
intervention group was 2.1 ± 1.2, while in 
the control group it was 4.8 ± 1.5 (P < 0.05). 
Nearly half of the children in the control 
group (48%) reported pain levels of 5 or 
higher, whereas in the intervention group, 
only 12% reported scores at or above this 
threshold. Importantly, none of the children 
in the intervention group rated their pain as 
“severe” (≥ 7 on the VAS), while this was 
reported by 15% of the children in the control 
group. These fi ndings clearly highlight the 
analgesic effi cacy of topical anaesthetic 
application.

Fear and pain correlation
Fear levels, assessed through a child-friendly 
questionnaire, showed a moderate positive 
correlation with pain intensity (Spearman’s 
ρ = 0.45, P < 0.01). Children who expressed 
higher pre-procedural fear were more likely 
to report elevated VAS scores, regardless of 
anaesthetic application. This emphasises the 
close interplay between emotional state and 
pain perception in paediatric patients.

Sex differences
Although no statistically signifi cant 
differences were found between boys and 
girls in either group, a trend toward greater 
variability in girls’ reports was observed. 
Girls were more likely to report both very 
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low and very high pain scores compared 
to boys, whose responses tended to cluster 
more narrowly around the mean. This 
variability suggests potential differences in 
coping strategies or emotional expression 
between genders, which warrants further 
investigation in larger samples.

Subgroup analysis
When stratifi ed by age, children in the 
younger subgroup (7–8 years) generally 
reported slightly higher pain scores 
compared to those aged 9–10 years, although 
this difference did not reach statistical 
signifi cance (P > 0.05). This trend may refl ect 
developmental differences in coping skills 
and understanding of the procedure.

Distribution analysis
Examination of the distribution of pain 
scores revealed that while the majority of 
children in the intervention group clustered 
around low VAS scores (1–3), the control 
group exhibited a broader spread, with 
a considerable number of participants 
reporting scores in the moderate-to-severe 
range (5–7). This divergence emphasises not 
only the analgesic benefi t of EMLA cream but 
also its consistency in reducing variability in 
children’s responses.

Fear and variability
Descriptive analysis showed that children 
who rated themselves as “very afraid” 
before the procedure almost always reported 
higher pain scores, even if they had received 
EMLA. This highlights the profound impact 
of psychological factors and suggests 
that addressing fear in parallel with 
pharmacological management could yield 
the most favourable outcomes.
Children in the intervention group reported 
signifi cantly lower VAS scores than the 
control group (mean 2.1 ± 1.2 vs. 4.8 ± 1.5, P < 
0.05) (Table 2). 

Table 2. Pain intensity (VAS scores)

Group Mean VAS ± SD P-value

EMLA group 2.1 ± 1.2
< 0.05Standard 

venipuncture 
4.8 ± 1.5

Fear levels were positively correlated with 
pain intensity (ρ = 0.45, P < 0.01) (Figure 1).  
No signifi cant sex differences were found, 
though greater variability was noted among 
girls.

Figure 1. Correlation between pre-procedural fear 
and pain intensity in children with (blue) and 
without (orange) topical anaesthetic.

Discussion
The results of this study confi rm that topical 
local anaesthetic application signifi cantly 
reduces children’s pain during venipuncture, 
aligning with a growing body of evidence 
advocating for the routine use of EMLA 
cream and similar agents in paediatric 
practice (18,22). The nearly 50% reduction in 
mean VAS scores between the intervention 
and control groups underscores the clinical 
relevance of this intervention. By minimising 
pain associated with venipuncture, 
healthcare providers can improve immediate 
patient comfort and help prevent long-term 
psychological consequences often linked to 
repeated painful procedures in childhood, 
such as needle phobia and avoidance of 
medical care (23–25).

One of the most signifi cant fi ndings of 
this study was the positive correlation 
between fear and pain perception. This 
supports the biopsychosocial model of pain, 
which recognises that physical sensations 
are closely linked with psychological 
and emotional states (25). In paediatric 
populations, anticipatory fear of needles is 
a well-documented phenomenon that can 
amplify the subjective experience of pain 
(6,12). Even when pharmacological analgesia 
was provided, children with higher levels 
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of fear still tended to report more pain. This 
suggests that addressing emotional and 
psychological factors is equally important 
as pharmacological management. Therefore, 
techniques such as distraction, parental 
presence, and therapeutic communication 
should be integrated alongside anaesthetic 
use to achieve comprehensive pain relief 
(14,19).

The present fi ndings are consistent with 
international studies demonstrating the 
effectiveness of EMLA cream in reducing 
venipuncture pain (18). By demonstrating 
signifi cant benefi ts even in a modest sample, 
this study contributes to the growing body 
of evidence supporting the systematic 
implementation of local anaesthetics in 
paediatric clinical practice. Although no 
statistically signifi cant differences were 
found between boys and girls, the greater 
variability observed in girls’ responses 
may indicate gender-related differences in 
emotional expression or coping mechanisms. 
Previous studies suggest that girls may 
report pain more openly (26), whereas boys 
may underreport discomfort due to cultural 
or social expectations. Although speculative 
in this context, these fi ndings warrant 
further investigation in larger samples, as 
understanding such differences could help 
tailor paediatric pain management strategies.

From a clinical and ethical perspective, 
the results of this study have immediate 
implications. Standardising the use of 
topical anaesthetics such as EMLA cream 
could signifi cantly enhance the quality of 
paediatric care, ensuring that children are 
not subjected to unnecessary pain during 
routine procedures. Nurses, who are often 
at the frontline of venipuncture, play a 
key role in implementing these measures 
(27). Moreover, educating parents about 
the availability and effi cacy of topical 
anaesthetics could increase their acceptance 
and demand, thereby promoting a culture 
of pain-sensitive paediatric practice. The 
fi ndings of Taddio et al. (2013) demonstra-
ted that educating parents about pain 
management strategies is highly effective 
in increasing their knowledge, confi dence, 
and intention to apply these interventions. 

Before reviewing the educational materials, 
most parents were unaware of evidence-
based methods for reducing procedural 
pain. However, after exposure to pamphlets 
and videos, their understanding and confi -
dence improved signifi cantly. The authors 
concluded that under-treatment of pain 
during routine procedures is not due to 
parental indifference, but rather to a lack of 
knowledge—an issue that can be addressed 
through targeted education (28).

In addition to pharmacological interventions, 
integrating psychological support and non-
pharmacological strategies is crucial to 
effectively address the multidimensional 
nature of procedural pain. Studies have 
shown that distraction techniques, relaxation, 
guided imagery, and parental presence 
can signifi cantly reduce both pain intensity 
and anxiety during venipuncture and other 
needle-related procedures. For example, a 
randomised clinical trial demonstrated that 
combining topical anaesthetic with distraction 
led to a marked decrease in children’s 
reported pain and fear levels compared 
to standard care (23). Other studies have 
further confi rmed that non-pharmacological 
interventions serve as valuable adjuncts 
to pharmacological analgesia, enhancing 
comfort and cooperation during procedures 
(14,29,30).

The ethical dimension of paediatric pain 
management should also be emphasised. 
Children have the right to adequate pain 
control, as recognised by international health 
organisations (20,31). Undertreating or 
neglecting procedural pain can therefore be 
considered a breach of this right. Ensuring 
access to effective analgesic strategies, such 
as topical anaesthetics, is not only a matter 
of best clinical practice but also an ethical 
responsibility.

This study has several strengths and 
limitations that should be acknowledged. Its 
main strength lies in the prospective design 
and inclusion of both physiological and 
psychological aspects of pain assessment. 
Incorporating self-reported fear scores 
provided valuable insights into the 
emotional dimension of paediatric pain. 
However, the single-centre setting may 
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limit generalisability, and group allocation 
based on parental consent rather than 
randomisation introduces potential self-
selection bias. Furthermore, long-term effects 
and responses to repeated procedures were 
not evaluated. Despite these limitations, the 
results strongly support integrating topical 
anaesthetics into routine paediatric practice. 
Future research should explore multimodal 
approaches that combine pharmacological, 
psychological, and environmental inter-
ventions to further improve children’s 
experiences during medical procedures.

Conclusion
The study confi rmed that the use of topical 
local anaesthetic signifi cantly reduces pain 
intensity in children during venipuncture. 
A strong positive correlation between fear 
and pain perception indicates that emotional 
factors substantially infl uence the experi-
ence of pain. Although no signifi cant gender 
differences were found, greater variability in 
girls’ responses suggests possible differen-
ces in emotional expression. These fi ndings 
highlight the importance of addressing both 
physical and psychological components of 
pain to improve the quality of paediatric care.
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