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Keywords 

 Pain is one of the common effects experienced by children during 
invasive procedures, such as infusion, injection, blood sampling, 
and others. Cold compresses are a non-pharmacological method 
believed to be effective in reducing pain in children prior to 
invasive procedures. The purpose this systematic review aims to 
evaluate the effectiveness of cold compresses in reducing pain in 
children during invasive procedures. The study adopts a 
systematic review approach following the PRISMA guidelines. The 
synthesized articles were selected based on Randomized 
Controlled Trials (RCT) designs and met the inclusion criteria, 
namely children aged 0–18 years undergoing invasive procedures. 
Articles were sourced from PubMed, Cochrane, and ProQuest. The 
collected data included population, intervention, comparison, and 
outcomes measured using the Visual Analog Scale (VAS) and 
FLACC.  A review of three articles showed that cold compresses 
significantly reduced pain intensity in children before invasive 
procedures. Data analysis using a random-effects model of 
secondary trial data revealed a mean difference in pain intensity 
of 0.34 (95% confidence interval: [-0.76, -0.33]), assessed using 
VAS and FLACC scores. Cold compresses are proven effective in 
reducing pain intensity in children before invasive procedures. 
Further studies are needed to explore the influence of other 
variables, such as the type of procedure and the duration of 
application 
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INTRODUCTION  
According to Carla, (2017), In the United 
States, 3-10% of children undergo 
hospitalization which includes various 
age groups, such as toddlers (1-3 years 
old), preschoolers (3-5 years old), and 
school-age children (6-12 years old). 
Meanwhile, in Germany, hospitalization 
occurs in 3-7% of toddlers and 5-10% of 
preschoolers. Nationally, based on data 
from the 2020 Health Statistics Profile, 
43.69% of children aged 0-4 years who 
had undergone hospitalization were 
reportedly treated in private hospitals, 
while 30.81% were treated in government 
hospitals (Kemenkes RI, 2021). During the 
hospitalization process, children often 
undergo invasive procedures, such as IV 
insertion, which can cause pain 
(Anonymous et al., 2024). These 
procedures are particularly challenging 
for preschool children who do not have a 
mature understanding of body integrity 
(Inan & Inal, 2019). 
Pain is a feeling of discomfort caused by 
tissue damage or potential tissue 
damage (Ashkenazy & Ganz, 2019). While 
the International Association for the 
Study of Pain (IASP) defines it as an 
unpleasant sensory and emotional 
experience, related to potential or 
existing tissue damage  (Raja et al., 2020). 
One of the causes of tissue damage is 
invasive procedures, such as blood 
draws, IV insertion, and drug 
administration, which can cause 
significant pain in children (Handayani et 
al., 2020). Some people will not feel 
comfortable if their body feels a feeling 
of pain (Rachmawati & Budiawan, 2024). 
Smith et al., (2022) stated that pain from 
invasive procedures in children is often 
overlooked, even though it can have a 
long-term impact on children's 
development and their medical 
experience. Therefore, it is important to 

find effective and safe pain management 
methods. 
One of the methods that can be used to 
reduce pain is nonpharmacological 
methods (Putra et al., 2024), including 
cold compresses (Kia et al., 2021). 
Nonpharmacologic techniques are 
known to have positive effects in 
managing pain in children (Checa-
Penalver et al., 2024). Some methods 
that can be used are distraction 
techniques (Wardah et al., 2020). In 
addition, another method that can be 
used is cold compresses (Fatriansari, 
2019). 
Cold compress is a pain relief measure 
using cold water 10-15 degrees Celsius 
(Sutiyono et al., 2024). Giving cold 
compresses can minimize pain by 
inhibiting impulses of small myelin fibers 
and nonmyelin C fibers, so as to reduce 
the increase in the number of nocicepto 
stimuli (Makkaraeng et al., 2024), selain 
itu cold compresses can have an 
analgesic effect. This can provide 
relaxation to tense muscles and joint 
stiffness (Hidayatin et al., 2020).  
Although the application of cold 
compresses in pain reduction in children 
has not been fully confirmed, this 
method is starting to be applied in 
various healthcare facilities. Given the 
high problem of pain caused by invasive 
procedures, this study aims to evaluate 
the effectiveness of cold compresses in 
reducing pain in children during invasive 
procedures. This study is expected to 
contribute to better pain management 
efforts for children during invasive 
medical procedures. 
METHOD 
The method applied in this review was a 
Systematic Review approach using PICO 
(Population, Intervention, Comparing, 
and Outcome) guidelines in developing 
research questions and the basis for 
article selection. The initial stage involved 
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searching for articles in three electronic 
databases, such as PubMed, Cochrane, 
and ProQuest. Articles that met the 
inclusion criteria had to contain research 
related to the mirror therapy 
intervention in one of the treatment 
groups, published between 2014 and 
2024, and available in full text in English. 
Other criteria included the type of study, 
which was a randomized clinical trial 
(RCT). In the context of research 
participants, the inclusion criteria for 
articles included pediatric patients aged 
0-18 years with the inclusion criteria of 
children undergoing hospitalization and 
invasive measures. Exclusion criteria 
were children with hypersensitivity to 
cold, worsening skin disorders, and 
circulatory disorders. The keywords used 
were “child,” “cold compress,” “ice 
therapy,” “invasive,” “infusion,” 
“injection,” “RCT”. The keywords used in 
the article search have been determined 
using Medical Subject Headings (MesH) 
and then the author conducted a search 
strategy using the “AND” and “OR” 
methods as Boolean Operators. 
Two independent reviewers (SA and EM) 
will evaluate the title, abstract, and full 
text based on the established inclusion 
criteria. Any disagreements that arise will 
be resolved through discussion, or if 
necessary, by involving a third reviewer 
(AY). In addition, this selection process 
will follow the PRISMA (Preferred 
Reporting Items for Systematic Reviews 
and Meta-Analyses) guidelines to provide 
a visual representation of the number of 
articles found, selected, and included in 
the study.  
Data analysis will be conducted 
systematically, starting with a quality 
assessment of each article using the 
Joanna Briggs Institute (JBI) checklist. An 
overall methodological quality 
assessment will be conducted using the 
Cochrane Risk of Bias in Randomized 

Trials (ROB 2.0). The data extraction 
process will include collecting 
information from the selected studies, 
including author names, year of 
publication, study design, participant 
demographics, details of the mirror 
therapy intervention, comparison group 
characteristics, and relevant statistical 
results, along with the effect size of each 
study. 
RESULTS 
At this stage, the author conducted an 
article search. In the identification stage, 
a total of 132 articles were successfully 
obtained from such as PubMed, 
Cochrane, and ProQuest. Prior to the 
screening process, 30 articles were 
removed due to duplication, 20 articles 
were marked as ineligible by automated 
tools, and 10 articles were removed for 
other reasons, leaving 70 records to be 
screened. At the screening stage, 15 
articles were excluded, leaving 55 articles 
searched for retrieval, of which 2 were 
inaccessible. Next, 28 articles were 
assessed for eligibility, but 25 report 
articles were excluded on the grounds of 
“RCTs but not invasive procedures.” 
Finally, only 3 articles made it through 
and were included in the systematic 
review, with 3 articles from those studies 
included. 

Bagan 1: Search Diagram Using the PRIMSA 
Method 



HealthCare Nursing Journal, Vol 7 No 1   | 219  

 

From the three articles obtained, the 
authors conducted a risk of bias 
assessment using the Cochrane Risk of 
Bias in Randomized Trials (ROB 2.0) tool 
and visually depicted using Revman 
software through the risk of bias graph 
(Figure 1) and risk of bias summary 
(Figure 2) as follows: 

Picture 1. Risk of bias graph 

 

Picture 2. Risk of bias graph summary 

 

In the next stage, the authors conducted 
a quality assessment for each article 
using the Joanna Briggs Institute (JBI) 
checklist. Overall methodological quality 
assessment will be carried out using the 
Cochrane Risk of Bias in Randomized 
Trials (ROB 2.0). 

Table 1. Penilaian Kualitas Artikel

Joanna brigs Institute: Randomised Controlled Trial 
Lakshmanan & 
Ravindran, 2021 

Şermet., 
et al 2021 

Ueki., 
2021 

Was the randomization used for sample selection done 
correctly? 

Yes Yes Yes 

Was the assignment to treatment groups hidden? Not Not Yes 

Does the treatment group have similar characteristics to the 
control group? 

Yes Yes Yes 

Were participants blinded to group assignment? Not Not Not 

Are the blinded outcome assessors unaware of the group 
assignments? 

Yes Yes Yes 

Were the intervention and control groups given the same 
treatment other than the intervention? 

Yes Yes Yes 

Were the participants randomly analyzed in the division of 
groups? 

Not Not Yes 

Are outcomes measured in the same way in the treatment 
group? 

Yes Yes Yes 

Are the results measured in a reliable way? Yes Yes Yes 

Is the statistical analysis used appropriate? Yes Yes Yes 

Is the RCT design appropriate for the topic and are there 
differences in the methods and analyses from standardized 
RCTs? 

Yes Yes Yes 
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Tabel 2. Sintesis Artikel 
NO 

ARTICLE TITLE 
AUTHOR 

AND YEAR 
RESEARCH 
METHODS 

POPULATION 
INTERVENTI

ONS 
COMPARISON RESULT 

1 Efficacy of Cryotherapy 
Application on the Pain 
Perception during 
Intraoral Injection: A 
Randomized Controlled 
Trial 

Lakshimi 
Lakshmanan 
dan Vignesh 
Ravindran, 
2021 

Randomize
d Controlled 
Trial (split-
mouth 
design) 

30 pediatric 
patients aged 
7-10 years 
who required 
bilateral 
buccal 
infiltration 
anesthesia for 
dental 
procedures 

Cryotherapy 
(ice pack 
application 
on the buccal 
mucosa for 2 
minutes) 
 

Topical anesthetic 
20% benzocaine gel 
(1 minute 
application) 
 

Cryotherapy significantly decreased 
pain scores on the VAS scale (40.66 ± 
14.60) compared with benzocaine 
(61.33 ± 9.73). On the SEM scale, 
cryotherapy showed lower scores (1.2 
± 0.1) than benzocaine (1.6 ± 0.1), 
although not statistically significant. 
 

2 The Effect of Cold 
Application on Relieving 
Drug Infusion-Related 
Pain in Children: A 
Randomized Controlled 
Experimental Trial in 
Turkey 

Müzeyyen 
Beste 
Şermet, 
Nurcan 
Özyazıcıoğlu, 
Sibel Ergün, 
2021 

Randomize
d Controlled 
Trial 

120 children 
aged 6-18 
years old who 
were 
hospitalized in 
pediatric 
hospitals in 
Turkey 
 

Application 
of cold pack 
(stored in 
refrigerator) 
over the 
intravenous 
catheter area 
before 
infusion 
 

Cold pack 
application at room 
temperature 
(placebo) and no 
application 
(control) 
 

Cold pack application from the 
refrigerator significantly reduced the 
mean VAS score at the 5th minute 
(0.98 ± 2.17) compared to the placebo 
(3.95 ± 4.08) and control (4.73 ± 3.89) 
groups with p<0.001. There was no 
significant difference at the 10th 
minute, but at the 15th minute the 
control group showed higher scores 
than the placebo group (p=0.026). 

3 The Effectiveness of 
Vibratory Stimulation in 
Reducing Pain in 
Children Receiving 
Vaccine Injection: A 
Randomized Controlled 
Trial 

Shingo Ueki, 
Eriko 
Matsunaka, 
Kenji Takao, 
Mika Kitao, 
Minae Fukui, 
Yuichi Fujita, 
2021 

Single-blind 
Randomize
d Controlled 
Trial 

118 children 
aged ≥6 years 
who received 
vaccinations 
in Japan 
 

Application 
of BUZZY® 
device 
(vibration + 
ice pack) at 
the injection 
site for 1-2 
minutes 
before 
vaccination 

BUZZY® placed 
without power on 
(control) 
 

Researcher assessment using the 
FLACC scale showed no significant 
difference (mean score 6.98 vs 7.63; 
p=0.25). Parents' assessment using 
the FPS-R scale showed a significant 
difference (7.39 vs 8.46; p=0.02). 
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Gambar 3. Meta-analysis of all studies to see the effectiveness of cold compresses on pain before 

invasive procedures in children 

 
DISCUSSION 
Cold compress/cryotherapy has been 
widely investigated as a non-
pharmacological method to reduce pain 
arising from medical procedures in 
children. Three studies were analyzed 
showing the application of this method 
to intraoral injection, intravenous 
infusion, and vaccination procedures to 
evaluate its effectiveness in reducing 
pain perception. The research method 
used was a randomized controlled trial. 
The sample size of the studies varied, 
with participants ranging from 30 to 120 
children, reflecting a wide enough 
population to analyze. 
In the first study by Lakshmanan & 
Ravindran, (2021),  the study involved 30 
children aged 7-10 years who underwent 
dental procedures under bilateral buccal 
anesthesia. Topical cryotherapy using ice 
packs compared to benzocaine showed a 
significant reduction in pain scores on the 
VAS scale (40.66 ± 14.60) compared to 
benzocaine (61.33 ± 9.73) with p < 0.05. 
However, on the SEM scale, the 
difference between cryotherapy (1.2 ± 
0.1) and benzocaine (1.6 ± 0.1) was not 
statistically significant (p > 0.05). This 
suggests that cryotherapy may be a 
promising alternative in procedural pain 
management. 
The second study by Şermet et al., (2021)  
involved 120 children aged 6-18 years who 

underwent intravenous infusion at a 
hospital in Turkey. Refrigerated cold pack 
application compared to placebo and 
control showed significant results in 
reducing pain at the 5th minute after 
infusion. The mean VAS score at the 5th 
minute showed a significant decrease in 
the cold application group (0.98 ± 2.17) 
compared to the placebo group (3.95 ± 
4.08). The results showed that at the 5th 
minute, the group receiving cold therapy 
had a lower pain score (3.89 ± 4.73) 
compared to the control group (4.73 ± 
3.89) with a p value <0.001. However, 
there was no significant difference at the 
10th minute (p > 0.05). At the 15th 
minute, the control group showed a 
higher pain score than the placebo group 
with a p value = 0.026. This finding 
indicates that the analgesic effect of cold 
therapy is more effective in the short 
term, but tends to decrease over time, so 
additional interventions may be needed 
to achieve more lasting results. 
On the other hand, a third study by Ueki 
et al., (2021) involved 118 children aged ≥6 
years in Japan who received vaccinations. 
The effectiveness of vibrational 
stimulation using the BUZZY® device was 
evaluated through two pain assessment 
methods: the researcher-rated FLACC 
scale and the parent-rated FPS-R scale. 
Results showed that the mean FLACC 
score showed no significant difference 
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between the intervention and control 
groups (6.98 vs. 7.63; p = 0.25). However, 
on the parent-rated FPS-R scale, there 
was a significant difference in pain 
perception, where the group using the 
BUZZY® tool reported lower scores (7.39 
vs 8.46) with a p value = 0.02. This 
difference between the two assessment 
methods suggests that pain perception is 
subjective and dependent on the 
evaluation method used, so the results of 
this study warrant further study. 
This study is supported by research 
results Ekawaty & Oktarina (2020), the 
results showed that the pain level in the 
control group mostly experienced 68.8% 
more pain. The pain level in the 
intervention group mostly experienced a 
slight pain of 43.8%. The difference in pain 
level was known to be lower than the 
control group's pain level 1.50 compared 
to the control group. Mann Withney Test 
results obtained p value of 0,000 means 
that there are significant differences 
between children who get icepack 
before venous puncture and children 
who do not get aice pack before venous 
puncture. 
Overall, these three studies show that 
cryotherapy and vibration stimulation 
methods can help reduce pain from 
medical procedures in children, with 
effectiveness varying depending on the 
type of procedure, duration of 
application, and pain assessment method 
used. The experimental group's research 
sample of 132 children provided a fairly 
good picture. 
Results from the meta-analysis showed 
that the use of cold compresses was 
effective in reducing pain before invasive 
procedures in children. Three studies 
were analyzed, namely Lakshmanan & 
Ravindra (2021), Sermet et al. (2021), and 
Ueki et al. (2021), showed standardized 
mean differences (SMD) of -0.42, -1.16, 
and -1.65, respectively, with 95% 

confidence intervals (CI) indicating a 
significant effect. Overall, the combined 
results showed an SMD of -1.05 (95% CI: -
1.76 to -0.33) with a Z value = 2.86 and P = 
0.004, indicating that these results were 
statistically significant. The total sample 
size in the experimental group was 132 
children, while the control group 
consisted of 126 children. However, the 
heterogeneity between studies was high 
(I² = 86%), indicating that there was 
variation in the results. Nonetheless, 
these findings support that cold 
compresses can be an effective method 
to reduce pain before invasive 
procedures in children. 
CONCLUSION 
Cold compress is effective in reducing 
pain before invasive procedures in 
children. The results were statistically 
significant, but the high heterogeneity 
showed variation between studies. 
Nonetheless, cold compress can be 
considered as an effective non-
pharmacological method for pain 
management. 
RECOMMENDATION 
The application of cold compresses in 
healthcare is very positive, especially in 
improving pediatric patient comfort 
during invasive procedures. It is easy to 
apply, cost-effective, and has minimal risk 
of side effects, making it a practical 
solution for pain management. With 
proper education to healthcare workers, 
cold compresses can be integrated as 
part of standard procedures in various 
healthcare facilities. The long-term 
impact of pain reduction in children 
includes a more positive medical 
experience, reduced risk of psychological 
trauma, and improved patient 
compliance with follow-up care. Further 
research is needed to explore factors 
that influence the effectiveness of cold 
compresses, such as duration of 
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application and optimal temperature, to 
maximize its benefits. 
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