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Biological 
Impacts of 
Traumatic 

Stress



Domains of Functioning Impacted

Domain What it looks like

Attachment Disrupted relationships (friends, caregivers)

Biology Delays in development

Impaired sensation and movement

Affect Regulation Difficulties with managing mood

Dissociation Impaired consciousness, memory

Behavioral Control Poor impulse control, increased risk -taking

Cognition Delays in languageand learning; impaired memory

Self-Concept Poor self-image, body-image, identity

(Cook et al., 2005)



The Complexities of 
Traumatic 
Experiences

In this presentation, we will consider 

the intersections of:

u Biology (Trauma and the brain)

u Developmen t (How trauma 

interacts with development)

u Identity (How bias impacts 

intervention)



The Brain

Two major components

ð Cerebral cortex (thinking 

functions)

ð Subcortex (physiological 

processes)



òEmotional brainó

òOlderó part of brain

Brain Stem & Hypothalamus

u Sleep/wake

u Elimination

u Feeding & metabolism

u Breathing

Limbic system

u Shaped by experience ðgenetics and 
temperament

u Influences the endocrine and autonomic 
nervous system



Neocortex: 

The Rational Brain

óNeweró part of brain

u Thicker in humans than in other 
mammals

Functions:

u Language; applying words to experience

u Abstract thinking and symbolism

u Planning; future orientation

u Reasoning and reflection

u Central in decision making and in 
making predictions



Cerebral Cortex

u Frontal Lobe: 

reasoning, planning, 

strategizing, problem 

solving

u Parietal Lobe: 

movement, orientation, 

recognition, perception 

of stimuli

u Occipital Lobe: vision

u Temporal Lobe: 

perception and 

recognition of sounds, 

memory, and speech



Cerebral Subcortex

u Cerebellum : body movements

u Diencephalon: regulates 
emotions

u Thalamus: relays sensory 
information from the nervous 
system to the cerebral cortex

u Hypothalamus: activates 
autonomic nervous system, links 
nervous system with endocrine 
system

u Medulla Oblongata : regulates 
heartbeat, breathing

u Pons: regulates sleep



High Road Vs. Low Road

Stimuli in two directions

1. To the amygdala (the low road); very fast

u Secretion of stress-hormones and Autonomic Nervous System 

(ANS), prompting a whole-body response

2. To the frontal cortex (the high road); several milliseconds longer



The Low Road

Amygdala 

(The òsmoke detectoró)

u Identifies threat ðreacts quickly and automatically with support from the 

hippocampus

u Threat identified, hypothalamus notified



The High Road

Frontal cortex (The òwatchtoweró)

u Assesses the situation

u Allows one the ability to observe, 

predict an outcome and make a 

conscious choice



Major Responses to Stress

Physiological Cognitive Emotional Behavioral

Heart palpitations

Sweating

Dry mouth

Fatigue

Insomnia

Nausea

Dizziness

Lossof appetite

High blood pressure

Personality traits

Weight loss or gain

Impaired memory

Disorientation

Unrealistic demands

Catastrophizing

Illogical thinking

Externalized blame

Obsessiveness

Loss of humor

Suicidal ideation

Surrender

Excessive fantasies

Fear

Worry

Panic

Guilt

Anger

Denial

Hopelessness

Numbness

Depression

Despair

Impatience

Crying

Rage

Withdrawal

Substance abuse

Self-medication

Impulsiveness

Phobias

Hyperactivity

Lethargy

Aggression

Rambling



Stress 

Pathways

The hypothalamus activates the following under a stress 

response:

ï Autonomic nervous system (nervous response)

Å Immediate fight -or-flight response

ï Endocrine system (hormonal response)

ÅShort-term and long -term stress response



Stress 

Pathways
ÅAUTONOMIC NERVOUS SYSTEM (ANS)



Stress 

Pathways
ÅENDOCRINE SYSTEM



Stress Pathways
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Stress 

Pathways

The hypothalamus activates the following under a stress 

response:

ï Autonomic nervous system (nervous response)

Å Immediate fight -or-flight response

ï Endocrine system (hormonal response)

ÅShort-term and long -term stress response



Autonomic Nervous 

System

u Activated by the posterior 

hypothalamus

u Involuntary functions of the body

u Two components

u Sympathetic (responsible for 

expending energy)

u Parasympathetic (responsible for 

conserving energy)



Stress 

Pathways

The hypothalamus activates the following under a stress 

response:

ï Autonomic nervous system (nervous response)

Å Immediate fight -or-flight response

ï Endocrine system (hormonal response)

ÅShort -term and long -term stress response



HPA axis



The Endocrine 

System

u Adrenal and thyroid glands release hormones

u Hormones can change the function of bodily tissues

u Cortisol (increases blood glucose)

u Aldosterone (increases blood pressure)

u Epinephrine  (adrenaline)

u Norepinephrine (noradrenaline)

u Thyroxin

u Vasopressin

u Oxytocin



Noticeable 
Effects

Heart

Racing heart

Breathing

Shallow, rapid

Skin

Increased 
sweating

Mouth

Reduced saliva

Dry mouth

Vision

Dilated pupils

Tunnel vision

Muscles

Increased 
muscle tension

Muscles 
strengthened



Hidden Effects

Energy Release

Increase blood sugar

Liver releases 
glucose for energy

Heart

Increased blood 
pressure

Hormone release

Increased 
adrenaline, cortisol

Blood flow

Constriction of some 
blood vessels, 
dilation of others, 
esp. to muscles

Digestion

Reduced digestive 
enzymes



Traumatic 

Stress and 

Development





Developmental trauma

The proposal of developmental trauma disorder recognizes that development is 
dynamic and that developmental tasks build upon one another 

(Blaustein & Kinniburgh, 2010; Van der Kolk, 2005)

Developmental Trauma D/O expands understanding of traumatic experiences to include 
overwhelming experiences of childhood that often occur in caregiver -child relationship 

(Blaustein & Kinniburgh, 2010)

Neglect
Psychological 
maltreatment

Attachment 
separations

Impaired 
caregiving systems



Stress Response System

FIGHT
Å Aggression

Å Irritability /anger

Å Trouble concentrating

ÅHyperactivity, òsillinessó

FLIGHT
Å Social isolation

Å Avoiding others

Å Runningaway

FREEZE
Å Constricted emotional expression

Å Stilling of behavior

Å Overcompliance and denial of needs

(adapted from Blaustein & Kinniburgh, 2010)



Domains of 

Functioning 

Impacted

(Cook et al., 2005)

Domain What it looks like

Attachment Disrupted relationships (friends, 

caregivers)

Biology Delays in development

Impaired sensation and movement

Affect 

Regulation

Difficulties with managing mood

Dissociation Impaired consciousness, memory

Behavioral 

Control

Poor impulse control, increased risk -

taking

Cognition Delays in languageand learning; 

impaired memory

Self-Concept Poor self-image, body-image, identity



Complex 

Trauma

3 criteria defining complex trauma 

(Cook et al., 2005)

1. Chronic (repeated trauma)

2. Early life onset (first five years of life)

3. Occurs within the caregiving relationship

Among adults, trauma that occurs (Courtois, 2004):

u repeatedly and cumulatively

u in certain relationship contexts

u over a variety of times spans and developmental periods



ACES

(Adverse Childhood 

Events)

u More ACES are associated with health 
and social problems as an adult, 
leading to early death

u Having 4+ ACES is associated with:

u 3x levels of lung disease

u 14x suicide attempts

u 4.5x more likely to develop 
depression

u 11x the level of IV drug use

u 4x more likely to have sex by 15

u 2x the level of liver disease



Traumatic 

Stress and 

Social Bias



Bronfenbrennerõs

Ecological Systems 

Theory

u Microsystem: Immediate interpersonal circle

u Mesosystem: Interaction between 
microsystems

u Exosystem : Communities, organizations, 
neighborhoods

u Macrosystem: Cultural frameworks, values, 
philosophies

u Chronosystem: Changes over time

Chronosystem


