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ABSTRACT 
 

Background: Breastfeeding and oral sucrose have strong evidence for reducing 
infant bio-behavioural responses to pain, however, no studies have compared the 
effect of these interventions on pain-related electrophysiologic brain activity.  
 
Aims: To examine the influence of breastfeeding on pain-related 
electroencephalographic activity in newborns during heel lance, compared to 24% 
oral sucrose.  Secondary aims were to compare a) bio-behavioural pain scores 
(Premature Infant Pain Profile – Revised [PIPP-R]), b) physiologic recovery, c) 
maternal acceptance, and d) adverse events between groups.  
 
Methods: Healthy full term normally breastfeeding infants (n = 39) were 
randomly assigned to be breastfeeding or to receive 0.24 mL of 24% oral sucrose 
plus offered non-nutritive sucking two minutes prior to heel lance.  Pain-related 
potential time-locked to heel lance was recorded on neonatal electroencephalogram 
and isolated using principal component analysis.  Secondary outcomes of PIPP-R 
at 30-, 60-, 90-, and 120-seconds following heel lance and physiologic recovery 
were measured using continuous video and pulse oximeter recording.  Maternal 
acceptance was measured using a study-specific questionnaire.  Occurrence of 
adverse events were documented throughout study procedures.  Data were 
analyzed per protocol as registered on ClinicalTrials.gov: NCT03272594. 
 
Results: Twenty infants were randomized to the breastfeeding group and 19 
infants to the oral sucrose group.  Infants who received oral sucrose had an 
appreciably larger, yet not statistically significantly different (F[1,15.9] = 0.58, p = 
0.64, SE = 11.79), amplitude pain-related potential (peak amplitude 8.97 μV) 
following heel lance compared to breastfeeding infants (peak amplitude 0.29 μV).  
Mean PIPP-R scores were not statistically significantly different between groups 
following heel lance, however, they were indicative of low to no pain across 
groups.  Mean time in seconds to physiologic recovery was faster in breastfeeding 
infants (M = 17.5, SD = 31.1) compared to oral sucrose (M = 70.8, SD = 144.3).  
Mothers reported positive perceptions of the interventions pain-reducing effects 
and study participation.   
 
Conclusions: Breastfeeding and oral sucrose may differentially modulate pain 
response in the infant brain.  Continued use of these interventions to reduce bio-
behavioural pain scores during clinical procedures is warranted.  Further research 
to advance measurement and interpretation of diverse indicators of procedural pain 
in infants is needed. 
 


