
There is a wide variety of pharmacological strategies available to prevent 
venipuncture (VP) pain in children (Bice, Gunther, & Wyatt, 2014). Ideal analgesics 
should be highly effective in relieving pain, have a rapid and long-lasting effect 
and a good safety profile, be easy to use, cost-effective, and well-accepted by 
children, parents, and health professionals (Spillman, 2012). Ethyl chloride is 
inexpensive, easy to use, and quick to act; however, its analgesic efficacy is 
debatable (Waterhouse, Liu, & Wang, 2013). 
The aim was to compare the efficacy of five topical analgesics used in the 
outpatient department of a pediatric hospital in preventing needle pain during 
venipuncture. 

Methods 
Study design- Randomized controlled trial; 
Population – Children undergoing venipuncture in an outpatient department of a 
pediatric hospital. 
Intervention – Comparison of five topical analgesics: 

1- lidocaine 10% spray; 
2- lidocaine hydrochloride 2% gel; 
3- eutectic mixture of local anesthetics cream;  
4- ethyl chloride spray; 
5- lidocaine 4% cream. 

Results – Analgesic efficacy, safety, costs, and clinical utility (easy puncture, good 
vein visibility and/or palpability, number of attempts until successful 
venipuncture, and child’s cooperation). 
Pain assessment tool – Visual Analog Scale (Reed & Van Nostran, 2014).  

Results 

No reported cases of side effects of anesthetics. 

All analgesics were effective in preventing pain. No 

statistically significant differences were found between 

them, except in the method of administration and the 

costs. Ethyl chloride does not require a waiting period 

between its application and the VP or the use of an 

occlusive dressing. In addition, it is significantly less 

expensive than other topical analgesics. Its use should 

be recommended, particularly in pediatric outpatient 

departments. 

Conclusions 
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Table 1 – Children’s demographic and clinical variables. 
 

  Groups 
p 

 Topical Analgesics 1 2 3 4 5 

Age, med. (AIQ) 11.5 (6) 12.0 (6) 10.0 (4) 13.0 (4) 10.0 (4) <0.001** 

Male gender, n (%) 38 (54.3) 36 (51.4) 25 (35.7) 33 (47.1) 30 (42.9) NS* 

With chronic illness, 

n (%) 
29 (41.4) 32 (45.7) 38 (54.3) 36 (51.4) 32 (45.7) NS* 

Previous experience 

of VP, n (%) 
64 (91.4) 66 (94.3) 67 (95.7) 68 (97.1) 64 (91.4) NS* 

Afraid, n (%) 39 (55.7) 28 (40.0) 43 (61.4) 30 (42.9) 36 (51.4) NS* 

Table 2 – Clinical utility of the five topical analgesics. 

  Groups 
p 

Topical Analgesics  1 2 3 4 5 

Good vein visibility/palpability, n (%) 58 (82.9) 58 (82.9) 54 (77.1) 60 (85.7) 57 (81.4) NS* 

Easy puncture, n (%) 61 (87.1) 59 (84.3) 60 (85.7) 62 (88.6) 63 (90.0) NS* 

Attempts until successful 

venipuncture, med. (min.- max.) 
1 (1-3) 1 (1-3) 1 (1-3) 1 (1-2) 1 (1-1) - 

Good cooperation of the child, n (%) 64 (91.4) 64 (91.4) 60 (85.7) 64 (91.4) 57 (81.4) NS* 

Table 3 – Pain intensity in the five topical analgesics. 

  Groups 

p 
 Topical Analgesics 1 2 3 4 5 

Pain, mean ± sd; med. (AIQ)             

Before 0.1 ±0.2; 0 (0) 0.1 ±0.7; 0 (0) 0.0 ±0.3; 0 (0) 0.0 ±0.1; 0 (0) 0.3 ±1.3; 0 (0) NS* 

After 1.0 ±1.6; 0 (1) 1.1 ±1.6; 0 (2) 0.7 ±1.6; 0 (1) 1.1 ±1.7; 0 (2) 1.1 ±1.7; 0 (1) NS* 

p <0.001** <0.001** <0.001** <0.001** <0.001** 

*Chi-square test; **Kruskal-Wallis one-way ANOVA   

*Kruskal-Wallis one-way ANOVA;  **Friedman’s two-way ANOVA  

*Chi-square test; 
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