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Prenatal Exposure and the Neonatal Brain  
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Early Life Adversity, Gut Microbiome, Inflammation, 
and Brain Development
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Neonatal Brain
Social Determinants and the Developing Infant Brain
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Maternal Prenatal Socioeconomic Disadvantage Alters
 Neonatal Brain Structure and Function
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Maternal Prenatal Inflammation & Social Disadvantage

Maternal Prenatal Disadvantage, IL-6 &
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Maternal Prenatal Deviation in Sleep Duration Mediates Association 
Between Social Disadvantage and Neonatal Brain Development

Hoyniak et al., Dev Sci 2024

Caroline Hoyniak PhD

Inter-daily Deviation in 
Sleep Duration

Cortical Gray 
Matter Volume

Cortical Surface 
Area



Prenatal Crime Exposure Effects Neonatal Connectivity and 
Age 2 Externalizing Symptoms 
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Cortical Expansion in the First Three 
Years of Life and Social Disadvantage

Expansion from Birth to Age 2

Expansion from Age 2 to Age 3
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Parenting and Cognitive and Language Abilities at 2 Years of Age Depend on 
Prenatal Social Disadvantage



Basic Environmental Supports for Positive Brain and Cognitive 
Development in the First Year of Life
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Prenatal Social Disadvantage Moderates the Association Between Thrive Factor 
and Early Childhood Development
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Social Disadvantage Moderates Positive Life Experiences 
(THRIVE) Impact on Cortical Development

Blue= High  THRIVE
Orange = Low THRIVE

Blue= High  THRIVE
Orange = Low THRIVE

Lisa Gorham, 
MD/PhD Canddiate

 

Expansion from Birth to Age 2

Expansion from Age 2 to Age 3



Concluding Thoughts

• Social Determinants of Health impact infant brain development
• Some evidence that improving SDOH could optimize brain development

• Parenting practices, sleep, and nutrition are important factors that 
promote resilience 

• Only if a basic level of resources are met



Acknowledgements
Our Participants and Families

Chris Smyser
Tara Smyser
Rachel Lean
Jessica Perkins
Preemie:
Destinee Webb
Logan Waight

eLABE:
Mary Haman
Sam Micka
Earl Starks
Megan Niehaus
Mary Grace Portell Eva 
Loveless

Cuddel:
Michayla Ruscitti
Jillian Wilson

HBCD:
Jordan Drake
Lorey Golden
Kri Korte
Lily Mueller
Nicole Lashley-Simms
Jackson Gress
Sally Gacheru
Cecilia Nam
Litzy Flores
Zach Nagy
Anita Zipprich

PHH:
Regina Triplett
Megan Stout
Mary Goldschmidt
Laura Linneman
Diego Morales
Thanda Meehan
Tony Barton

Imaging:
Sauren Ravencroft
Karen Lukas 
Rich Nagel
Jim Alexopoulos
Jeanette Kenley
Aidan Latham
David Loseille
Caleb Gardner
Mia Ruppel
Kayle Cohen
Kevine Ngalula
Nick Bloom
Kari Murray

Data Team:
Lynn Menchaca
Paige Jackson

Trainees:
Berenice Anaya
Tara Shepherd
Lisa Gorham
Shelby Leverett
Ursula Tooley
Anna Constantino-Pettit
Margaret Redic

WUNDER Faculty & Staff
Faculty:
Regina Triplett
Ashley Nielsen
Rachel Lean
Jeff Neil
Josh Shimony
Collaborators
Joan Luby
Deanna Barch
Barbara Warner
Arpana Agrawal
Shannon Lenze
Ebony Carter
Ryan Bogdan
Tristan McIntosh


	Social Determinants of Health, Infant Brain Development, and Early Childhood Social-Emotional Development�
	Slide Number 2
	Prenatal Exposure and the Neonatal Brain  
	Early Life Adversity, Gut Microbiome, Inflammation, and Brain Development
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Maternal Prenatal Inflammation & Social Disadvantage
	Slide Number 9
	Slide Number 10
	 Cortical Expansion in the First Three Years of Life and Social Disadvantage
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Social Disadvantage Moderates Positive Life Experiences (THRIVE) Impact on Cortical Development
	Concluding Thoughts
	Acknowledgements

