
INTRODUCTION

The hectic and busy emergency department (ED) itself is a very 
non-conducive place for child to stay in1). Things get worsen if the child 
is having an illness that make him feel in pain or uncomfortable. 
Moreover, sick child requires treatment through venipuncture and 
peripheral intravenous (PIV) cannulation. However, these procedures 
are included under most common painful procedures in ED2). Poorly 
managed pain procedures may lead to anxiety and avoidance behaviour 
in children which can complicate procedure and extend the ED stay3).

In recent years, there are many evidence to support the use of phar-
macological techniques (eg: topical anaesthetic) and psychological 
interventions (eg: hypnosis, medical clown and distraction) to amelio-
rate pain and distress in children undergoing procedure4-6). The usage of 
topical eutectic mixture of local anaesthetic (EMLA) has been shown 
effective for injection procedure but requires about 30 minutes to 1 hour 

duration to be optimally effective after its application. Moreover, EMLA 
usage incurred some cost to the managing team7). The cost and 
time-consuming issue is not favourable in a busy and budget restricted 
emergency department. In resource-limited setting, financial constraint 
is one of an important aspect that halts the choice of disease treatment 
all over the world. Therefore, an inexpensive and easily available option 
is needed. Ice cold is readily available in most of ED since refrigerator 
is always used to store medication and ice cube for sample and medium 
transport to the lab8). Although studies suggested ice compression was 
effective in managing venipuncture pain9,10) few studies unable to draw 
concrete conclusion due to insufficient evidence11,12).

Thus, our study aims is to explore the efficacy of ice compression 
(by assessing pain score and physiological changes (heart rate, systolic 
blood pressure, diastolic blood pressure) as an analgesic to reduce the 
pain induced by venipuncture and PIV cannulation in the primary 
school children presented to ED. Secondly to assess the feasibility of 
venipuncture and PIV cannulation in intervention group by looking at 
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the first attempt success due to ice compression vasoconstriction effect.

METHODS

This randomized parallel interventional study was conducted at 
Emergency Department of Hospital Universiti Sains Malaysia. This 
study using a purposive sampling in which all primary school patients 
who require venipuncture for blood investigations, drug administration 
and intravenous catheterization for hydration during their stay in ED 
will be enrolled in the study. All caretaker signed the informed consent. 
Eligible patients were primary school children age 7 to 12 years old of 
any gender who did not meet any of the following exclusion criteria: 

1. Patient who is not fully conscious with Glasgow's Coma Scale 
less than 15 

2. Patient that is mentally retarded, deaf, dumb, blind or could not 
understand the instructions given to score the pain score form.

3. Patient that presented with a distracting pain for example a frac-
tured limb, abdominal pain, post physical trauma patients and 
headaches.

The investigator will draw a marked data collection sheet with inter-
vention or control group subjects from a file that have equal number of 
data collection sheet of the control and interventional group and have 
been arranged randomly according to coin tossing.

Clinical procedure
Automated Dinamap machine has been used to measure the SBP, 

DBP and HR pre and post procedure. In intervention group an ice cube 
was applied for 2 minutes immediately before PIV cannulation insertion 
as suggested by Kuwahara et al,13). Furthermore, at the end of 2 minutes 
ice usually starts to melt and make the area moist and wet. Subsequently, 
the catheter or branula size 22 was inserted to a patient's veins located at 
the dorsum of hands to get a venous access to draw out blood, administer 
medication or fluid therapy to the patient. In contrast, for control group, 

no intervention was implemented before the procedure, and the standard 
vein entry procedure was used (Figure 1).

Pain Measurement
The visual analogue score (VAS) has been used in this study and 

was shown to be reliable and appropriate pain measurement tool in adult 
and children with acute pain in ED. The VAS is selected as the research 
tool because it gives a more sensitive in quantifying pain as it is a con-
tinuous scale compared to Wong Baker Faces Scale14).

Statistical analysis
Data entry and analysis was done using SPSS version 20.0. 

Demographic data were presented as mean +/- SD and frequencies/per-
centage. Means of VAS of the interventional and control group will be 
tested using independent sample t-test. Statistical significance consid-
ered at p-value of less than 0.05. Means changes of HR, systolic and 
diastolic pressure of the pre and post venipuncture in both groups will 
be tested using paired sample t-test. 

RESULTS

A total of 60 patients completed the study. Table 1 shows the differ-
ences between two groups (intervention and control). The first attempt 
success was similar among both groups. However the mean VAS score 
post procedure was significantly difference between intervention 31.20 
(19.6) and control 49.77 (14.80) with p-value of 0.000 as shown in 
Table 2.

Table 3 shows the differences of SBP,DBP and HR before and after 
procedure among groups using paired T-test. This indicates no signifi-
cant differences of physiological parameters among groups except in 
intervention group shows statistically significant in HR variable (p = 
0.000).

Further analysis with independent-T test shows in between groups 
(intervention vs control) no statistical difference except for HR with 
p-value of 0.000. (Table 4)

DISCUSSION

Cooling of the skin is simple, non-invasive and cheap form of anes-
thesia. Although the exact mechanism is unknown, but study believed 
that cooling causes decreased nerve conduction, reduction in muscle 
spasm, release of endorphin and pain inhibition through pain gate theo-
ry15). The present study finding support the use of ice compression as 
great alternative in reducing pain during venipuncture. Not only it is 
cost and time effective, but it's also found to be safe and no adverse 
event. Although study reported cooling can cause pain and discomfort, it 
considers negligible16). A study by Basmati et al (2015) also reported 

Figure 1. Study flow chart

Table 1: Demographic data
Variables  Control  Intervention 
  (n = 30) (n = 30)

Age years   9.20 ± 1.45 9.57 ± 1.49
(mean+/-SD)

Gender   
 Male 20 (66.7%) 19 (63.3%)
 Female 10 (33.3%) 11(37.3%)
Site of venepuncture   
 Right hand 17  24
 Left hand 11 5
 Both hand* 2 1
No. of attempts 1 26 (86.7%) 24 (80%)
 2 4 (13.3) 6 (20%)

*2 patients from control group and 1 patient from intervention group had veni-

puncture on both hands due to fail of their first venipuncture on the other hand. 
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significant reduction of pain score when using ice pack immediately 
after arterial puncture17). Similar finding was obtained by Kiran et al. 
(2013) that showed statistically significant pain reduction in ice com-
pression group18).

Cold induced analgesia has been found to be effective when skin 
temperature below 13.6℃19) and can be achieved within 2 minutes of ice 
compression13). Theoretically ice compression led to vasoconstriction20) 
and appeared difficult to get first attempt success. Yet, our study shows 
no statistical differences between intervention and control group in term 

of first attempt success. However, we believed the 'attempt successes' 
were influenced by few factors such as patient habitus and clinical con-
dition which we do not measure in present study. A local study in adult 
population noted there was no difficulty to visualize veins and no signif-
icant in time consume to put an intravenous catheter if ice was use as a 
local anaesthetic21).

Sacco'M et al. (2012) describe vital signs reflect the patients physi-
ological state in various condition, therefore it is valuable parameters to 
determine patient response to any insult27). However, previous studies 

Table 2: Comparison of mean pain score after venipuncture in intervention and control 
group

 Variable  Mean  Mean  t statistics  p-value*
   (SD) difference  (df)

  Intervention Control (95% CI)

 VAS 31.20 49.77 18.57 4.201
 (mm) (19.16) (14.80)  (9.71-27.43) (54.53)
      0.000

*Independant -t test

Table 3: Paired Samples T-test for mean heart rate (HR), systolic blood pressure (SBP) and diastolic blood pressure (DBP) 
differences after venepuncture in the intervention and control group.

 Variable 
  Mean

 
 HR  

Mean pre Mean post difference t 95% CI p-value
 (beat per  

(SD) (SD) (SD) (df) 
 minute) 

 Intervention 112.17 (17.937) 97.30 (18.359) -14.87 (16.880) -4.824 (29) -21.170, -8.563 0.000
 Control 103.30 (21.009) 102.30 (20.501) -1.00 (10.632) -0.515 (29) -4.970, 2.970 0.610

 Variable   
Mean

 
 SBP Mean Pre Mean Post 

Difference
 t 

95% CI p-value
 Post-Pre  (SD) (SD) 

(SD)
 (df) 

 (mmHg) 

 Intervention 111.43 (16.544) 109.10 (11.214) -2.33 (9.397) -1.360 (29) -5.842, 1.175 0.184

Control 108.63 (11.436) 110.83 (12.080) 2.20 (8.446) 1.427 (29) -0.954, 5.354 0.164

 Variable   
Mean 

 
 DBP Mean Pre Mean Post  

Difference
 t 

95% CI p-value
 Post-Pre  (SD) (SD) 

(SD)
 (df) 

 (mmHg) 

 Intervention 67.10 (11.938) 68.40 (10.057) 1.30 (12.647) 0.563 (29) -3.422, 6.022 0.579
 Control 64.97 (11.202) 69.57 (11.956) 4.60 (10.401) 2.422 (29) 0.716, 8.484 0.022

Table 4: Independent T-test for mean heart rate (HR), systolic blood pressure (SBP) and diastolic 
blood pressure (DBP) differences after venipuncture in the intervention and control 
group.

 Variable
 Mean

  (SD)  Mean  t  p-value*
  Intervention Control difference  statistics 
    (95% CI) (df)

 HR 
 Post - Pre -14.87 (16.880) -1.00 (10.632) -13.867  -3.807
 (beat per    (-21.187,   (48.880) 
 minute)   -6.547)

      0.000

  -2.33  2.20 -4.533 -1.965
 SBP 
 Post - Pre

 (9.397) (8.446) (-9.152,0.084) (58) 0.054

 (mmHg)

 DBP  1.30 4.60 -3.30 -1.104  0.274
 Post - Pre (12.647) (10.401) (-9.284,2.684) (58)
 (mmHg) 



Hassan M. S. et al. 37

have reported no significant differences in physiological variables 
before and after painful procedure in school children8,17,22). The reason 
being because of short painful procedure that's unlikely to trigger auto-
nomic systems. On the contrary, our study found significant difference 
in the mean heart rate between two groups with heart rate being reduced 
significantly in intervention group but not in SBP and DBP. These find-
ings are consistent with previous work by Farion et al. (2008) which 
shows lower pain score and heart rate among school children undergone 
intravenous catheterization exposing to vapocoolant spray26).

Since COVID-19 outbreak, several reports suggested a decline in 
ED visit including paediatric cases23,24). However, because situation is 
fluid, at any point the outbreak can occur and leads to overload and 
severe working condition25). In resource-limited setting and hectic envi-
ronment like ED, this technique can be an alternative to ameliorate the 
pain management among school children.

The presents study had several limitations that include small sample 
size and couldn't be generalize to other ED. Furthermore, the investiga-
tors and subjects in this study were not blinded so there was degree of 
bias. Despite limitations we believed this study provide important infor-
mation when dealing with any venipuncture related procedure among 
children. Hopefully in future we can explore the cost effectiveness and 
psychological experience with regards to this technique.

CONCLUSION

Ice compression is effective to reduce primary school children veni-
puncture pain in ED. It's also safe, cheap and does not consume much of 
the ED resources. Therefore, its usage should be considered as a reason-
able alternative in busy ED for the purpose of venipuncture for blood 
investigation or PIV cannulation for drug and fluid administration.
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