
Adversity and the Brain
Lori Desautels, Ph. D.
Assistant Professor

College of Education
Butler University

ldesaute@butler.edu
Revelations in Education

Desautels_phd
Connection + Purpose = Well-Being



Framework and Discipline
Applied Educational Neuroscience 

ÅNot a program but the 
foundation for how we 
sit beside our students 
in relationship and 
development! 

ÅEducator Brain State

ÅTriune Brain and how 
we meet students 
where they are.



Relationships and Regulation 

ÅBrain foods

ÅRelationships-attachment is 
the carrier of all 
development- I meet the 
ŎƘƛƭŘΩǎ ƴŜŜŘǎ

ÅRegulation- I am the 
external modem- emotions, 
body temperature, and 
blood sugar- I provide a 
healthy interaction and 
balance between 
sympathetic and 
parasympathetic response.  

ÅBrain chemistry predicts 
mental health or mental 
illness

ÅWe secrete excitatory 
neurons when we are cold, 
hungry, lonely, fearful- they 
give us the energy to fight 
or flee ςglutamate, 
adrenaline, cortisol

Å Inhibitory- Serotonin is our 
master regulator!  We want 
that set point or balance for 
self regulation 



Adversity/ Trauma
Physiological/  Psychological 

ÅBrains have changed ς
(pre and post natal ) 

ÅBeliefs have changed-
I'm not valuable and I 
have lost my voice

ÅBiology has become 
vulnerable 

ÅOur challenge- how do I 
meet you where you 
are? How do I give you 
a voice?

ÅHow do I give you some 
good words? 

ÅDr. KarynPurvis/ 
Children from hard 
places!  



Framework!!! 

ÅBrain does not react to 
the world but brains 
predict and construct all 
of our experiences of 
the world.



Neuro-Development and Neuro-
Regulation

ÅAll Behavior is 
communication

ÅAttachment is the carrier 
of all development

ÅWe must meet the 
student in their brain 
development , not 
academically

ÅLife Disruptions adversely 
affect the structure and 
function of the brain 



Statistics/ CDC

Å In just the five years between 2010 and 2015, the 
number of U.S. teens who felt useless and joyless ς
classic symptoms of depressionςsurged 33 percent 
in large national surveys. Teen suicide attempts 
increased 23 percent. Even more troubling, the 
number of 13- to 18-year-olds who committed s

Å suicide jumped 31 percent.

Å The following are key findings from this report 
about mental disorders among children aged 3ς17 
years:

Å Millions of American children live with depression, 
anxiety, ADHD, autism spectrum disorders, Tourette 
syndrome or a host of other mental health issues.

Å ADHD was the most prevalent current diagnosis 
among children aged 3ς17 years.

Å The number of children with a mental disorder 
increased with age, with the exception of autism 
spectrum disorders, which was highest among 6 to 
11 year old children.

Å Boys were more likely than girls to have ADHD, 
behavioral or conduct problems, autism spectrum 
disorders, anxiety, Tourette syndrome, and cigarette 
dependence.

Å Adolescent boys aged 12ς17 years were more likely 
than girls to die by suicide.

Å Adolescent girls were more likely than boys to have 
depression or an alcohol use disorder.

https://adaa.org/understanding-anxiety/depression/symptoms


Statistics

Å нр҈ ƻŦ ƻǳǊ ƴŀǘƛƻƴΩǎ ŎƘƛƭŘǊŜƴ ŀǊŜ 
growing up with significant 
poverty

Å Over 20% of our students in 
general education classrooms are 
walking in with anxiety and 
dysregulated

Å Over 80% of adversity calls to CPS 
are concerning neglect

Å 15 million American children and 
adolescents are affected by a 
mental or behavioral health issue 
and less than 25% are receiving 
treatment. 

Å Our brains are social organs and 
emotions are contagious



Neuro-Development



Brain Development



Brain Development Model
Meeting Students Where They Are

ÅLanguage of the brain 
stem is sensation

ÅLanguage of the limbic 
system is feelings or 
emotions

ÅLanguage of the cortex 
is words



Neuro-Development

ÅBack to front and Inside 
Out

ÅCognition

ÅAffiliation 

ÅRegulation

ÅAttachment



Early Development

Å Right Hemisphere- First Year of 
Life

Å Left Hemisphere- Second Year 
of Life

Å Neuroplasticity
Å Last trimester to two years-

greatest time of brain 
development

Å BDNF- Provides protection to 
the hippocampus/ activating 
NB

Å 1 billion synapses in a cubic 
centimeter of brain tissue in 
early development



Brain Development

ÅActivation of RH offers 
access to the stored 
physical and emotional 
traumatic memories, 
internal sensations, 
feelings and thoughts that 
can be expressed in visual 
form. 

ÅRH is activated followed 
by limbic system, , 
cognitive and prefrontal 
structures. 

ÅWe are in a paradigm 
shift from behavior to 
cognition to bodily based 
emotions as the RH is the 
seat of body mind self. 



Adverse Childhood Experiences- Stress 
Response Systems

Å!/9Ωǎ ŎƘŀƴƎŜ ǘƘŜ 
architecture of the brain

ÅTrigger inflammation in 
both brain and body

ÅErosion of telomere caps on 
the ends of strands of DNA

ÅCan reset our lifelong level 
of stress and reactivity

ÅAdversity can become 
ǊƻƻǘŜŘ ƛƴ ǘƘŜ ōƻŘȅΩ ƛƳƳǳƴŜ 
system 

ÅEarly unpredictable stress is 
most damaging! 

ÅYour emotional biography 
becomes your physical 
biology

ÅTwo stress systems- HPA
ÅAnd SAM
Å In young children the SRS is 

still developing like the 
brain ςso with early chronic 
stress the body and brain 
become flooded with 
inflammatory neuro-
chemicals. 



HPA and SAM

Å In young children, the HPA axis is 
still developing so with early 
chronic stress the body becomes 
flooded with inflammatory stress 
neurochemicals. Early childhood 
stress reprograms how we will 
react to stress our entire lives! 
Early chronic unpredictable stress 
is most damaging. 

Å Stress causes the brain and body 
to marinate in toxic inflammatory 
chemicals. ACE research shows 
that both the physical and 
emotional suffering are rooted in 
the complex immune system- our 
body's operating control center. 



Hippocampus

Å Steinberg calls attention to the work 
of Dr. J. Douglas Bremnerwho does 
research on Post-traumatic Stress 
Disorder (PTSD). In an on-line article
Bremnerwrites: "Recent studies have 
shown that victims of childhood 
adversity/ abuse and neglect  and 
combat veterans actually experience 
physical changes to the 
hippocampus, a part of the brain 
involved in learning and memory, as 
well as in the handling of stress. The 
hippocampus also works closely with 
the medial prefrontal cortex, an area 
of the brain that regulates our 
emotional response to fear and 
stress. 

http://www.thedoctorwillseeyounow.com/articles/behavior/ptsd_4/


Hippocampus

ÅThe higher the ACE, the 
smaller the cerebral 
gray matter or brain 
volume in the PFC, 
amygdala and sensory 
association cortices and 
cerebellum. Frontal 
regions are also 
underactive making 
individuals hyperactive 
to very small stressors. 



Theory of Everything

ÅCorrelation between 
childhood adversity/ brain 
architecture/ adult well-
being!

ÅThe immune system is the 
body's operating system! 
Our emotional biography 
becomes our physical 
biology. Early stress we face 
when we were young, 
catches up with us as adults 
altering our bodies, cells 
and even our DNA



What it looks like in a child? 

ÅWe had no knowledge of 
complex developmental 
trauma.

Å

ÅHis negative behaviors 
were the result of his brain 
constantly sending him 
signals that he was in 
danger. To him, even small 
things were viewed as life 
or death, and he 
responded accordingly

ÅWe learned that his brain 
had been wired by 
chronic traumatic 
experiencesso that he 
was living in a constant 
state of fear. 

ÅHe was not doing the 
negative behaviors on 
purpose. 



Stress

Å Causes the brain to marinate in toxic 
inflammatory chemicals

Å Alters our bodies, cells, and even our 
DNA

Å HPA releases inflammatory cytokines 
that promote inflammation

Å White blood cells secrete cytokines 
to help destroy pathogens but when 
these are not regulated they cause 
more damage- cytokines are cell 
signaling molecules and proteins that 
aid cell to cell communication in 
immune responses and move 
towards areas of inflammation and 
infection. 



What We See!

ÅWe see everything as a 
regulation issue, not a 
behavioral issue. We 
recognize that when 
regulated, our students 
are helpful, caring, funny, 
smart, creative, etc. 

ÅWe try to respond to every
behavior with gentle 
faces, eyes, and voices.

ÅTwo words: Self care!  



Meeting Students Developmentally

ÅPupil dilation

ÅTight jaw

ÅShallow fast breathing

ÅNot too much chaos

ÅNeeds a gentle, soft 
environment

ÅAdversities- 3 to 6 we 
see ADD symptoms/ 
excitatory/ aggression 
and even violence

Å7-10- Depression/ 
Anxiety and aggression-
low serotonin

Å12 + Bi-polar and 
Borderline Personality 
Disorders



Brain Development
Chemistry of Fear to Chemistry of 

Hope
ÅPrenatal- most 

vulnerable time

ÅFirst year of life

ÅTraumatic birth affects 
brain development

ÅEarly surgeries and 
accidents

ÅSensory issues/ so 
much of misbehavior is 
driven by sensory 
stimulation 

ÅBubble gum/ deep 
muscle input elevation 
of IQ and academic 
performance! 



Epi-genetics

ÅChemical markers are 
methyl groups in the 
hippocampi- adhere to 
specific genes that are 
supposed to govern the 
activity of the stress 
hormone! Chemical markers 
disable the genes that 
regulate the stress 
response. These inhibit the 
receptors and the receptors 
cannot bind to the 
hippocampi and cannot turn 
of the stress response! The 
genes cannot be read! 



Stress and Genetics

Å John Kaufman, director of CARE 
research at Yale School of 
Medicine analyses the DNA in the 
saliva of healthy happy children 
and then compared to the saliva 
of children who had come from 
abusive or neglectful patrons, 
experiencing chronic stress. The 
children from the second group, 
showed changes in almost 3000 
areas in their DNA and all 23 
chromosomes, effectively altering 
forever, how appropriately their 
bodies would be able to respond 
to and rebound from future 
stressors.

Å To the developing brain, knowing 
what comes next matters most. 
The brain can tolerate severely 
stressful events if they are 
predictable 



Microglial Cells

ÅNon-neuronal cells make 
up 1/10th of our brain 
cells

ÅPlay an integral role in the 
pruning during 
development 

Å¢ƘŜȅ ŘƻƴΩǘ ƭƛƪŜ ŎƘǊƻƴƛŎ 
stress and can crank out 
neurochemicals that are 
inflammatory that lead to 
neuro-inflammation

ÅCan kill healthy cells

ÅCan affect hippocampi 
cells that are capable of 
regeneration! 

ÅLeads to a reset tone in 
the brain

Å


