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Research Question
1. Does reduced attention bias to general or fearful emotion 

expression predict CU behaviours in infants

2. What is the predicting ability of subliminal emotion processing 
for CU behaviours in infants 

• Dataset of 18 infants were included in the study
• EEG recording was obtained at 7-8 months
• CU behavioural data (aggression and empathy level) was 

obtained at 12-14 months through MAP-DB and IEPB 
Questionnaire; median split is performed to split participants 
into low or high CU behaviours group

• 4-way mixed ANOVA (emotion, consciousness threshold, 
hemisphere and CU behaviours) was performed on posterior-
occipital ROI, which includes N290 (230-340ms), P400 (350-
610ms)

• 3-way mixed ANOVA (emotion, consciousness threshold and CU 
behaviours) was performed on fronto-central ROI: Nc (300-
600ms), Pb (200-400ms)

Introduction

Take-away messages
• Attention bias to fearful emotion expression during infancy can predict low 

empathy level during toddlerhood, but not high aggression level 
• Subliminal and supraliminal emotion processing have a similar predicting ability 

for CU behaviours

Limitations
• More interactions were found in ERPs between empathy levels compared to 

aggression level; this might be due to the small sample size and aggression scores 
clustering at the low end of the spectrum

• More refining is needed for the IEPB questionnaire as this is the first study that used 
it to measure empathy level in toddlers

Implications
• Being able to predict CU behaviours early could potentially help identify those in 

need of early intervention and candidates for longitudinal studies that aim to 
understand development of CU behaviours

• Since this is the first study that investigates the link between subliminal emotion 
processing and CU behaviours, more studies are needed to verify our results 
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• Callous-unemotional (CU) traits are commonly found in 
conduct disorder

• The onset of CU behaviours occurs during toddlerhood and 
includes proactive aggression, lack of empathy, guilt and 
affect1,2

• CU traits are also heritable and could be potentially predicted 
at young age3

• There are consistencies across studies4,5 on whether it is 
reduced general attention bias to emotion expression or 
attention bias to fearful emotion expression could predict CU 
behaviours

• All studies that investigated emotion processing in toddlers 
with CU behaviours only used supraliminal emotion 
processing, but subliminal emotion processing might elicit 
additional brain responses

N290 (230-340ms) 
• Significant main effect of hemisphere, F(1,16)=6.955, p=0.018, with the right hemisphere having a 

more positive amplitude than the left hemisphere

P400 (350-610ms)
• Significant main effect of emotion, F(1,16)=4.815, p=0.043, hemisphere, F(1,16)=7.231, p=0.016; 

significant interaction between emotion, hemisphere, aggression, F(1,16)=7.207, p=0.016; paired 
sample t-test revealed differences occurring only in the high aggression group

• Significant main effect of consciousness threshold, F(1,16)=9.684, p=0.007, with subliminal stimuli 
eliciting a more positive amplitude than supraliminal stimuli

Relationship between Aggression and ERP

N290 (230-340ms)
• Significant main effect of hemisphere, F(1,16)=6.701, p=0.020, with the right hemisphere having a more 

positive amplitude than the left hemisphere

P400 (350-610ms)
• Significant main effect of emotion, F(1,16)=4.686, p=0.046, hemisphere, F(1,16)=7.085, p=0.017; 

significant interaction between emotion, hemisphere and empathy; paired sample t-test revealed 
significant differences to occur in both high and low empathy groups

• Significant main effect of consciousness threshold, F(1,16)=9.684, p=0.007, with subliminal stimuli 
eliciting a more positive amplitude than supraliminal stimuli

Nc (300-600ms)
• Significant  interaction between emotion and empathy, paired sample t-test revealed no significant 

difference in both the high and low empathy group

Pb (200-400ms)
• Significant interaction between emotion and empathy, paired sample t-test revealed a significant 

difference within the high empathy group

Relationship between Empathy and ERP
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