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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 1s more prevalent in males)
- Studies 1n typically-developed adults show relations between the
perception of social cues and amygdala volume'
- Studies also show individuals with autism have larger amygdala and

hippocampus volumes?, along with reduced cortical thickness in caudal
middle frontal (CMF) cortex’

- Social responsiveness 1s thought to be a key indicator of risk and is related

to alterations in these structures”

- It 1s 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 1n typically-developing
children

Methodology

- 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 communication,
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 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
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Figure 1. Social Responsiveness subscales and sample questions
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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 R> = 0.047). There was no
association 1n males.
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Conclusion/Discussion

- Caudal Middle Frontal Cortical Thickness
- Across all participants, left hemisphere caudal middle frontal
thickness, sex, and ICV explain 3.2% of the variance 1n 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
(1.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 1n Social Awareness subscale scores (Figure 3).
- Similar to the caudal middle frontal cortex, this suggest that amygdala
volume may play a role 1n 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 L L ST
responsiveness may have a weaker correlation with L3887 BF

hippocampus volumes at earlier ages in child g Y
development " * —

- This may also be due to limited sample size and lack v1 vaiiaviy
our sample

- Use fMRI to examine activity in different parts of the brain and 1f that
correlates with social responsiveness

- Explore further why sex may have a role in amygdala volume and
social awareness and 1f that changes 1n different age populations

Acknowledgements

We would like to thank all of our families for participating in this study
and members of the Neurocognitive Development Lab for assistance with
079518).

References

this project. This research was supported by NIH (H

1. SKUSE, D., MORRIS, J., & LAWRENCE, K. (2003). The Amygdala and Development of the Social Brain. Annals of the New York Academy of
Sciences, 1008(1), 91-101. https://doi.org/10.1196/annals.1301.010

2. Barnea-Goraly, N., Frazier, T. W., Piacenza, L., Minshew, N. J., Keshavan, M. S., Reiss, A. L., & Hardan, A. Y. (2014). A preliminary longitudinal
volumetric MRI study of amygdala and hippocampal volumes in autism. Progress in Neuro-Psychopharmacology and Biological Psychiatry, 48,
124-128. https://doi.org/10.1016/;.pnpbp.2013.09.010

3. Richter, J., Henze, R., Vomstein, K., Stieltjes, B., Parzer, P., Haftner, J., ... & Poustka, L. (2015). Reduced cortical thickness and its association
with social reactivity in children with autism spectrum disorder. Psychiatry Research: Neuroimaging, 234(1), 15-24.

4. Aldridge, F. J., Gibbs, V. M., Schmidhofer, K., & Williams, M. (2011). Investigating the Clinical Usefulness of the Social Responsiveness Scale
(SRYS) in a Tertiary Level, Autism Spectrum Disorder Specific Assessment Clinic. Journal of Autism and Developmental Disorders, 42(2), 294-300.
https://doi.org/10.1007/s10803-011-1242-

Additional Resources:

5. Canada, K. L., Botdorf, M., & Riggins, T. (2020). Longitudinal development of hippocampal subregions from early - to mid-childhood.
Hippocampus, 30(10), 1098—1111. https://doi.org/10.1002/hipo.23218

6. Rice, K., Viscomi, B., Riggins, T., & Redcay, E. (2014). Amygdala volume linked to individual differences in mental state inference in early
childhood and adulthood. Developmental Cognitive Neuroscience, 8, 153-163. DOI: 10.1016/j.den.2013.09.003. PubMed PMID: 24139023;
PubMed Central PMCID: PMC6987896.PDF


http://ncdl.umd.edu/Website%20Documents/Rice_DCN_14.pdf

