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How the Brain Develops

Early Brain Development

neuron

Exhibit 1 – Functions of Brain Regions 

Lower 

Higher Abstract Thought 
Concrete Thought 

Affiliation 
Attachment 

Sexual Behavior 
Emotional Reactivity 

Motor Regulation 
Arousal 

Appetite/Satiety 
Sleep 

Blood Pressure 
Heart Rate 

Bruce D. Perry, M.D., Ph.D. 
www.ChildTrauma.org Body Temperature 

Cortex 

Limbic 

Midbrain 

Brainstem 

The Growing Child’s Brain

synapses

https://www.childwelfare.gov


https://www.childwelfare.govUnderstanding the Effects of Maltreatment on Brain Development

3

myelination

Adolescent Brain Development

Plasticity—The Influence of Environment

plasticity
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Sensitive Periods Memories

implicit memory

https://www.childwelfare.gov


https://www.childwelfare.govUnderstanding the Effects of Maltreatment on Brain Development

5

explicit memory

Responding to Stress

� Positive stress

� Tolerable stress 

� Toxic stress

Effects of Maltreatment on 
Brain Development

https://www.childwelfare.gov
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Effects of Maltreatment on Brain 
Structure and Activity

� Hippocampus: 

� Corpus callosum: 

� Cerebellum: 

� Prefrontal cortex: 

� Amygdala: 

� Cortisol levels:

� Other:

https://www.childwelfare.gov
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Exhibit 2—Brain Diagram

Alcohol Research & Health, 28

Epigenetics
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Effects of Maltreatment on Behavioral, 
Social, and Emotional Functioning

Persistent Fear Response. 

Hyperarousal.

hyperarousal

Increased Internalizing Symptoms.

Diminished Executive Functioning. 

Delayed Developmental Milestones. 

https://www.childwelfare.gov
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Weakened Response to Positive Feedback. 

Complicated Social Interactions. 

Impact of Maltreatment 
on Adolescents

https://www.childwelfare.gov
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Implications for Practice and Policy

The Role of the Child Welfare System

�

�

�

�

�

�

Federal Focus on Trauma-
Informed Care

https://www.childwelfare.gov
https://cbexpress.acf.hhs.gov/index.cfm?event=website.viewArticles&issueid=132&articleid=3392
https://cbexpress.acf.hhs.gov/index.cfm?event=website.viewArticles&issueid=132&articleid=3392
https://cbexpress.acf.hhs.gov/index.cfm?event=website.viewArticles&issueid=132&articleid=3392
http://www.hhs.gov/secretary/about/blogs/childhood-trauma-recover.html
http://www.hhs.gov/secretary/about/blogs/childhood-trauma-recover.html
https://www.childwelfare.gov/topics/responding/trauma
https://www.childwelfare.gov/topics/responding/trauma
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Prevention.

�

�

�

�

�

�

Early Intervention. 

Addressing the Needs of Young 
Children in Child Welfare: Part C—Early Intervention 
Services

� The neurosequential model of therapeutics (NMT)

https://www.childwelfare.gov
http://www.cdc.gov/ViolencePrevention/childmaltreatment/essentials/index.html
http://www.cdc.gov/ViolencePrevention/childmaltreatment/essentials/index.html
http://www.cdc.gov/ViolencePrevention/childmaltreatment/essentials/index.html
https://www.childwelfare.gov/pubs/partc/
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� The Attachment and Biobehavioral Catch-up (ABC) 
for Infants and Young Children

� Multidimensional Treatment Foster Care for 
Preschoolers (MTFC-P),

Making Healthy Choices: A Guide 
on Psychotropic Medications for Youth in Foster Care

The Role of Caregivers

https://www.childwelfare.gov
https://www.childwelfare.gov/pubs/makinghealthychoices/
https://www.childwelfare.gov/pubs/makinghealthychoices/
https://www.childwelfare.gov/topics/systemwide/mentalhealth/effectiveness/psychotropic
https://www.childwelfare.gov/topics/systemwide/mentalhealth/effectiveness/psychotropic
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�

�

�

�

�

�

�

�

Summary
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Glossary
� Amygdala

The brain: Understanding neurology

� Axon

� Basal ganglia

� Brainstem

� Cerebellum

� Cerebral cortex

� Corpus callosum

Frontiers in Human Neuroscience, 6

� Cortisol

� Epigenetics

Brain basics

� Executive functioning

Building the brain’s “air traffic control” system: How early experiences shape 
the development of executive function

� Frontal lobe

� Gray matter

� Hippocampus

� Hypothalamic-pituitary-adrenocortical (HPA) system

Excessive stress disrupts the architecture of the developing brain

https://www.childwelfare.gov
http://science.education.nih.gov/supplements/nih2/addiction/other/glossary/glossary.html
http://science.education.nih.gov/supplements/nih2/addiction/other/glossary/glossary.html
http://www.nlm.nih.gov/medlineplus/mplusdictionary.html
http://developingchild.harvard.edu/index.php/resources/reports_and_working_papers/working_papers/wp12/
http://developingchild.harvard.edu/index.php/resources/reports_and_working_papers/working_papers/wp12/
http://developingchild.harvard.edu/resources/reports_and_working_papers/working_papers/wp3/
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� Limbic system

� Midbrain

Brain’s inner workings: Student manual

� Myelin

� Neuron

� Neurotransmitter

� Plasticity

� Prefrontal cortex

� Receptor

� Sensitive period

� Sympathetic-adrenomedullary (SAM) system

� Synapse

� Temporal lobe

� White matter

https://www.childwelfare.gov
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Additional Resources
California Evidence-Based Clearinghouse for 
Child Welfare (CEBC)

Center on the Developing Child

Centers for Disease Control and Prevention (CDC)

Child Trauma Academy

From Neurons to Neighborhoods: The Science of 
Early Childhood Development

The National Child Traumatic Stress Network

ZERO TO THREE
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www.developingchild.harvard.edu
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neurons to neighborhoods: The science of 
early childhood development
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