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Introduction
- Social Responsiveness: How an individual responds to social needs and 

societal expectations; critical for successful social interactions
- Variations in social responsiveness have been linked to variations in brain 

structure in adults and individuals with autism (a neurodevelopmental disorder 
characterized by altered social interactions and is more prevalent in males) 
- Studies in typically-developed adults show relations between the 

perception of social cues and amygdala volume1

- Studies also show individuals with autism have larger amygdala and 
hippocampus volumes2, along with reduced cortical thickness in caudal 
middle frontal (CMF) cortex3 

- Social responsiveness is thought to be a key indicator of risk and is related 
to alterations in these structures4

- It is currently unknown if Social Responsiveness relates to brain volumes or 
cortical thickness in typically-developing children

- Our goal was to explore relations between amygdala and hippocampus 
volume, cortical thickness, and social responsiveness in typically-developing 
children

- A total of 200 4- to 8-year-old children (females = 100, males = 100) 
were recruited to participate in a study involving Neuroimaging (MRI) 
data and parent-reported Social Responsiveness Scale (SRS) scores

- Freesurfer (version 5.1.0): standard automatic segmentation program 
used to determine amygdala and hippocampus volumes, and caudal 
middle frontal cortical thickness 

- Left, right, and bilateral volumes were measured for each ROI
- Computed SRS total and subscales: social awareness, social cognition, 

social communication, social motivation, and repetitive behaviors and 
interests

- Statistical analyses (i.e., correlations & regressions) conducted using R 
to determine relation between ROIs and SRS scores

- Regression analyses were conducted for all participants and then for 
males and females separately (ICV and sex were covariates)
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Figure 3. In females there was marginal positive correlation between 
bilateral amygdala volume and social awareness, controlling for ICV 
(F(2,77) = 2.994, p = 0.059, adjusted R² = 0.047). There was no 
association in males.

Figure 1. Social Responsiveness subscales and sample questions 
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- Caudal Middle Frontal Cortical Thickness
- Across all participants, left hemisphere caudal middle frontal 

thickness, sex, and ICV explain 3.2% of the variance in Social 
Awareness scores (Figure 2)

- The awareness subscale focuses on the ability to pick up social cues
- Caudal middle frontal cortex is associated with executive processing 

(i.e., attention and internal representation of external stimuli)
- This suggests children who have greater cortical thickness may have 

increased social awareness driven by executive processes
- Amygdala

- In females, bilateral amygdala volume and ICV was found to explain 
~5% of the variance in Social Awareness subscale scores (Figure 3).

- Similar to the caudal middle frontal cortex, this suggest that amygdala 
volume may play a role in the ability to pick up on social cues

- There was no association between bilateral amygdala volume and the 
remaining subscales for either males or females

- Hippocampus
- No findings were significant suggesting that social 

responsiveness may have a weaker correlation with 
hippocampus volumes at earlier ages in child 
development  

- This may also be due to limited sample size and lack of variability in 
our sample

- Use fMRI to examine activity in different parts of the brain and if that 
correlates with social responsiveness

- Explore further why sex may have a role in amygdala volume and 
social awareness and if that changes in different age populations

Figure 2. Across all participants, there was a marginal positive correlation 
between left hemisphere caudal middle frontal thickness and social 
awareness, controlling for ICV and sex (F(3, 137)  = 2.54, p = 0.059, adjust 
R2 = 0.032).
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