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INTRODUCTION 
The recent publication of the 2010 International Liaison 
Committee of Resuscitation (ILCOR) guidelines highlights 
the need to perform “quality” chest compressions during 
cardiopulmonary resuscitation (CPR), to improve current 
outcomes [1]. Recent literature reports poor quality chest 
compressions in all forms of CPR, with recommended 
compression depths and rates rarely achieved in practice 
[2,3]. 
 
Paediatric guidelines target infant chest compression rates 
of 100-120cpm, depths of 4cm and the complete release of 
the chest between compressions. This study aims to 
determine the quality of infant chest compressions by 
assessing the performance of both the two-thumb (TT) and 
two-finger (TF) infant chest compression techniques 
against 2010 ILCOR guideline targets. 
 
METHODS 
A randomised, crossed-over study design was used to 
investigate the performance of TT and TF infant chest 
compressions. Twelve certified advanced paediatric life 
support (APLS) instructors performed both techniques for 
2 minutes on a commercially available infant CPR training 
manikin. The manikin was instrumented with a linear 
potentiometer to allow the measurement of anteroposterior 
chest deflections. Participants were instructed to perform 
continuous compressions, without ventilations, and neither 
technique was refreshed or coached. 
 
Chest compression rates (CR), depths (CD) and residual 
leaning depths (remaining depth during the chest release 
phase; LD) were recorded. Normalised performance scores 
were developed to quantify how accurately (ACR, ACD, ALD) 
and consistently (CCR, CCD, CLD) participants performed 
each target relative to the ILCOR guidelines. Individual 
performance scores (ACPR, CCPR) were averaged from their 
respective scores, with mean scores describing cohort 
performance. Scores ≤1 indicate a greater compliance with 
the guideline targets. Results were compared statistically, 
using parametric (paired Student’s t-test) and non-
parametric (Wilcoxon signed rank test) tests, with 
distribution normality evaluated by Shapiro-Wilk tests. 
 
RESULTS AND DISCUSSION 
Mean chest compression rates, depths and residual leaning 
depths are presented in Table 1, alongside the calculated 
performance scores. Relatively poor accuracy scores were 
recorded across both techniques, with the exception of TF 
leaning depths. The scores for consistency showed a better 
compliance with the ILCOR guidelines, however the chest 
compression rates of both techniques were found to be 

inconsistent. Overall, the TT technique was performed to 
both a greater degree of accuracy (ACPR: 1.70 vs. 1.85) and 
consistency (CCPR: 0.74 vs. 0.90) than the TF technique, 
though neither technique was performed to ILCOR 
guideline targets. 
 
These results agree with the current literature, confirming 
that infant chest compressions are not performed to current 
guideline targets. For both techniques, compression rates 
were too high, compression depths too shallow and, in the 
case of TT chest compressions, the chest was not released 
completely between compressions. The current poor 
quality of chest compressions must be addressed, both in 
training and in practice. This study presents a procedure by 
which both the accuracy and consistency of chest 
compressions can be assessed by performance scores. This 
will allow informative feedback and benchmarking of 
rescuer performance to improve CPR quality. 
 
CONCLUSIONS 
The performance of the two-thumb technique showed 
greater compliance with the 2010 ILCOR guidelines than 
the two-finger technique; however, guideline targets were 
rarely achieved by either technique. The results of this 
manikin-based study suggest that there is a need to 
significantly improve the accuracy of both techniques 
during infant CPR and potentially improve survivability. 
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Measure TT Technique / 
Mean (S.D.) 

TF Technique / 
Mean (S.D.) 

p-value 

CR /cpm 126.1 (23.7) 131.7 (25.5) 0.006# 

CD /mm 27.32 (2.48) 21.05 (5.45) 0.001# 
LD /mm 3.81 (2.57) 1.65 (1.62) 0.019* 

ACR 2.38 (1.65) 2.65 (1.75) 0.182* 
ACD 1.46 (0.38) 2.43 (0.64) 0.001# 
ALD 1.25 (0.70) 0.48 (0.30) 0.003* 
CCR 1.38 (0.32) 1.75 (0.63) 0.009# 
CCD 0.33 (0.09) 0.64 (0.28) 0.004# 
CLD 0.52 (0.26) 0.30 (0.20) 0.004* 
ACPR 1.70 (0.53) 1.85 (0.83) 0.209* 
CCPR 0.74 (0.15) 0.90 (0.28) 0.041* 

 

Table 1: Performance comparison of TT vs. TF techniques 

#   Paired Student’s t-test 
*   Wilcoxon signed rank test 
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