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Brain development 

 

Key points 
 

1. The brain develops in a predictable fashion – from the most primitive to the most complex. 

 

2. Normal development of the neuronal systems and the functions they mediate requires 
specific patterns of activity—specific signals—at specific times during development. 

 

3. These sensitive periods are windows of vulnerability during which the organizing systems are 
most sensitive to environmental input—including traumatic experience. 

 

4. There are different sensitive periods for different functions (e.g., regulation of anxiety, 
mood, abstract thought) because the different systems in the brain develop (or mature) at different 
times in the life of a child. 

 

5. Optimal development of more complex systems (cortex) requires healthy development of 
less complex systems (brainstem and midbrain) because these brain systems develop in a 
sequential fashion, from brainstem to cortex. 

 

6. Therefore, if the brainstem and midbrain (state—regulating parts of the brain) develop in less 
than optimal fashion (e.g. following excessive traumatic experience) this will impact 
development of all other regions of the brain. 

 

7. The brain remains sensitive (plastic) to experience throughout life—but different parts of the 
brain are more plastic (cortex) and others are relatively less plastic (brainstem). 

 

“Experience can change the mature brain—but experience during the critical periods of 
early childhood organizes brain systems!” 
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Brain organization and function 
 

 

Key points 
 

1. The brain is multi systemic—Systems are interacting, interconnected and organized in a 
specific hierarchy—the most complex (cortex) is on the top and least complex (brainstem) is on the 
bottom. 

 

2. Different parts of the systems of the brain mediate different functions. The cortex mediates 
thinking.  The brainstem/midbrain mediates state of arousal. 

 

3. All systems in the brain are comprised of networks of nerve cells called neurons.  These 
neurons are continuously changing in chemical and structural ways, in response to signals form 
other parts of the brain, the body or the environment. 

 

4. The changes in neurons allow for the storage of ‘information.’  This is the basis for memory 
of all types—motor, sensory, cognitive and affective. 

 

5. Different parts of the brain, which mediate different functions, store information that is 
specific to the function of that part.  This allows for different types of memory (cognitive—such as 
names, phone numbers, motor—such as typing or bike riding, or affective – such as nostalgia). 

 

6. The brain stores information in a use dependent fashion.  The more a neurobiological system 
is ‘activated’ the more that state (and functions associated with that state) will be built in.  For 
example—memorizing a poem, practicing a piano, or staying in a state of fear. 

 

7. In different states of arousal (e.g. calm, fear, sleep) different neural systems are activated.  
Because the brain stores information in a use-dependent fashion, the information stored 
(memories) in any given situation depends upon the state of arousal—which neural systems are 
activated.  Learning is one example of ‘state dependent ‘learning.  Another is the hyperarousal 
symptoms seen in post traumatic stress disorder. 
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The Response to Threat 
 

 

KEY POINTS ADAPTIVE RESPONSES TO TRAUMATIC THREAT 

 

1. The brain reconcile threat with a set of neuro-biological, neuro-endocrine and neuro-
psychological) predictable responses  

 

2. The brain employs different survival strategies ranging from fighting or fleeing to giving up or 
a surrender reaction. 

 

3. Responses to stress involve multiple sets of neurobiological and mental.  These vary with the 
nature, intensity and frequency of the event.  Different individuals may have differing response sets 
to the same trauma. 

 

4. The primary adaptive response patterns in the face of extreme threat are:  

 The hyper-arousal continuum (defense—flight or flight)  

 The dissociation continuum (freeze and surrender response).   

Each of these response sets activates a unique combination of neural systems. 

 

5. These response patterns are somewhat different in infants, children and adults, though 
they share many similarities.  Adult males are more likely to use hyper-arousal (fight or flight) 
response.  Young children are more likely to use a dissociative pattern (freeze and surrender) 
response. 

 

6. As with all experience—when the brain activates the neuro-physiological systems associated 
with alarm or with dissociation, there will be use-dependent neuro-biological changes (or in 
young children, use dependent organization) which reflects this activation. 

 

7. It is these use-dependent changes in the brain development and organization which 
underlie the observed emotional, behavioral, cognitive, social and physiological alterations 
following childhood trauma. 

 

8. In general, the predominant adaptive style of an individual in the acute traumatic situation 
will determine which post-traumatic symptoms will develop—hyper-arousal or dissociative. 
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THE ADAPTIVE RESPONSE TO TRAUMA 

  

 

DISSOCIATION - DEFINITIONS 

The most well characterized response to threat is the fight or flight response. However, it is increasingly 
clear that individual responses to threat can vary tremendously. Another of the major adaptations to 
threat involves a different set of physiological and mental changes. Sometimes, when fighting or fleeing 
is not possible, the child will use avoidant and psychological fleeing mechanisms that are dissociative.  

 

 Dissociation is basically a mental mechanism by which one withdraws attention from the outside 
world and focuses on the inner world. 

 Dissociation may involve a distorted sense of time, a detached feeling that you are "observing" 
something happen to you as if it is unreal, and the sense that you may be watching a movie of your life.  

 In extreme cases, children may withdraw into an elaborate fantasy world where they may 
assume special powers or strengths. 

 Like the alarm response, this "defeat" or dissociative response is graded. The intensity of the 
dissociation varies with the intensity and duration of the traumatic event.  

 Even when we are not threatened, we use dissociative mental mechanisms all of the time. 
Daydreaming is an example of a dissociative event. The period between wakefulness and sleep is 
another example of dissociating from the present to your inner thoughts, ideas, fears, fantasies and, 
then, ultimately moving into the state of sleep.  

 All children and most adults use some degree of dissociation during a traumatic event. Some 
individuals will use, and some kinds of trauma induce, dissociation as a primary adaptive response.  

 

For most children and adults, however, the adaptive response to an acute trauma involves a mixture of 
hyperarousal and dissociation. During the actual trauma, a child will feel threatened and the arousal 
systems will activate. With increased threat, the child moves along the arousal continuum. At some point 
along this continuum, the dissociative response is activated. This results in the host of protective mental 
(e.g., decreases in the perception of anxiety and pain) and physiological responses (decreased heart 
rate) that characterize the dissociative response. 

 

Avoidance, Emotional Numbing and Dissociation 

 

Traumatized children, when faced with reminders of the original traumatic event, may experience so 
much pain and anxiety that they become overwhelmed. In these situations - when they cannot physically 
withdraw from those reminders - they may dissociate. 

 Following a traumatic experience, children may act stunned or numb.  

 Dissociating children often appear to be gazing off into nowhere.  

 They will not readily respond to questions by adults.  

 Their answers to questions will seem unclear, unfocused or evasive.  

This is understandable if we remember that while these children are present in body, their minds may 
be ‘off in another place’ – dissociated, trying to avoid the painful reminders of the original trauma.  
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Avoiding direct reminders of the trauma sometimes is extremely difficult. In that case, children will 
withdraw in to themselves in a variety of ways. This inward focused withdrawal basically means that 
they will have fewer opportunities to be provoked into having more intrusive thoughts about the event, 
and therefore, they can thereby avoid pain. 

 

In the first days and weeks following the traumatic event, the symptoms listed above, 1) re-experiencing 
phenomena, 2) attempts to avoid reminders of the original event and 3) physiological hyper-reactivity 
are all relatively predictable, and indeed, highly adaptive physiological and mental responses to a 
trauma.  

 

Unfortunately, the more prolonged the trauma and the more pronounced the symptoms during the 
immediate post-traumatic period, the more likely there will be long term chronic and potentially 
permanent changes in the emotional, behavioral, cognitive and physiological functioning of the child. It is 
this abnormal persistence of the originally adaptive responses that result in trauma-related 
neuropsychiatric disorders such as Post-traumatic Stress Disorder (PTSD). 

 

In brief however, children who survive a traumatic event and have persistence of this low level fear 
state, may be: 

 behaviorally impulsive 

 hypervigilant 

 hyperactive 

 withdrawn or depressed 

 have sleep difficulties (including insomnia, restless sleep and nightmares) and anxiety. 

In general, these children may show some loss of previous functioning or a slow rate of acquiring new 
developmental tasks. Children may act in a regressed fashion. In addition, many of these children have 
persisting physiological hyper-reactivity with resulting fast heart rate or borderline high blood pressure. 

 

 

SIX DIAGNOSTIC CRITERIA FOR PTSD. 

 

Post traumatic stress disorder (PTSD) is a clinical syndrome that may develop following extreme 
traumatic stress (Diagnostic and Statistical Manual, Version IV, American Psychiatric Association referred 
to as DSM IV).  

 

There are six diagnostic criteria for PTSD.  

1) The first is an extreme traumatic stress accompanied by intense fear, horror or disorganized 
behavior.   

The next three are symptom clusters:  

2) persistent re-experiencing of the traumatic event such as repetitive play or recurring intrusive 
thoughts;  

3) avoidance of cues associated with the trauma or emotional numbing; 

4) persistent physiological hyper-reactivity or arousal.  

Finally the last two diagnostic criterions refer to how long and how disabling the symptoms are. 
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5) Signs and symptoms must be present for more than one month following the traumatic event and 
cause clinically significant disturbance in functioning. A child is considered to have Acute Stress Disorder 
(DSM IV) when these criteria are met during the month following a traumatic event. 

6) PTSD is further characterized as Acute when present for less than three months, Chronic for more 
than three months or Delayed Onset when symptoms develop initially six months or more after the 
trauma. 

 

 

 

 

Clinical presentation 

 

Children with PTSD may present with a combination of problems. In fact, two children may both meet 
diagnostic criterion for PTSD but have a very different set of symptoms. This can be somewhat confusing 
to the non-clinical professionals trying to understand traumatized children. In addition, the signs and 
symptoms of PTSD can look very similar to other neuropsychiatric disorders in children, including 
attention deficit hyperactivity disorder (ADHD) and major depression. 

 

Typical signs and symptoms of PTSD include  

 Impulsivity 

 Distractibility and attention problems (due to hypervigilance) 

 Dysphoria 

 Emotional numbing 

 Social avoidance 

 Dissociation 

 Sleep problems 

 Aggressive (often re-enactment) play 

 School failure  

 Regressed or delayed development.  

 

In most studies examining the development of PTSD following a given traumatic experience, twice as 
many children suffer from significant post-traumatic signs or symptoms (PTSS) but lack all of the criteria 
necessary for the diagnosis of PTSD. In these cases, the clinician may identify trauma-related symptoms 
as being part of another neuropsychiatric syndrome (e.g., hypervigilance is often consider an attention 
problem and traumatized children will be diagnosed and treated as if they have ADHD). 

 

 

THE MISDIAGNOSIS OF TRAUMATIZED CHILDREN WITH PTSD IS COMMON. 

 

Sometimes a clinician may be unaware of ongoing traumatic stressors (e.g., domestic violence or abuse). 
In other cases, the family brings in a child because of new symptoms such as school failure or social 
withdrawal but makes no association between the child’s symptoms and events in the distant past (e.g., 
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car accident, death of a relative, exposure to violence). Without any relevant trauma history to aid the 
clinician, PTSD may not be diagnosed and post-traumatic stress symptoms (PTSS) are classified as part 
of other conditions.  

 

Children with PTSD as a primary diagnosis are often labeled with: 

 

 Attention Deficit Hyperactivity Disorder (ADHD) 

 Major depression 

 Oppositional-defiant disorder 

 Conduct disorder 

 Separation anxiety or specific phobia.  

 

In some cases, children with PTSD will meet diagnostic criterion for multiple diagnoses. This is especially 
so when examining co-morbidity (the co-occurrence of multiple DSM IV diagnoses) in children with 
chronic trauma such as physical or sexual abuse. In some studies, the majority of maltreated children met 
diagnostic criteria for three or more Axis I diagnoses in addition to PTSD.  

 

When children are evaluated multiple times over several years, the diagnostic confusion can get worse. 
The clinical presentation of trauma-related symptoms can evolve. In the typical evaluation process, the 
evaluating clinical team or clinician rarely has the benefit of complete history about the origin and 
evolution of symptoms. Histories are frequently based upon one caregiver’s recollection and assessment 
is based upon a single clinical visit (e.g., a school-mandated evaluation). In these cases, the traumatized 
child may "accumulate" diagnoses. It is not unusual for a child with PTSD related to chronic traumatic 
exposure (e.g., sexual abuse, domestic violence, physical abuse) to have six, seven or eight diagnoses 
given over five or six previous evaluations. Unfortunately, there are often six, seven or eight different 
(and partial) treatment approaches that match these diagnostic impressions. This can be tremendously 
frustrating to the caregivers, teachers, caseworkers or other professionals trying to help these children. 

 

 

VULNERABILITY AND RESILIENCE 

 

Not all children exposed to traumatic events develop PTSD and those who do, don’t all have the same 
severity of symptoms. A major research focus has been identifying factors (mediating factors) that are 
associated with increased (vulnerability) or decreased (resilience) risk for developing PTSD following 
exposure to traumatic stress.  

 

Factors related to risk seem to fall into three broad categories: 

 

1) Characteristics of the child – age of child 

 

2) Characteristics of the event - the more life-threatening the event, the more likely someone is to 
develop PTSD.  The more the event disrupts the person’s normal family or social experience the more 
likely someone is to develop PTSD.  
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3) Characteristics of family/social system - Having an intact, supportive and nurturing family 
appears to be a relative protective factor.  

 

Unfortunately, a great majority of children who survive traumatic experiences also have a concomitant 
major disruption in their way of life, their sense of community, their family structure, and will be 
exposed to a variety of ongoing provocative reminders of the original event (e.g., ongoing legal 
actions, high press visibility). The frequency with which children develop post-traumatic stress disorders 
following comparable traumatic events is relatively high (45-60%). 

 

Children who survive traumatic events and exhibit this diverse set of symptoms and physical signs are 
frequently also able to meet diagnostic criteria for attention-deficit hyperactivity disorder, anxiety 
disorder NOS, major depressive disorder, conduct disorder, and a variety of Axis I DSM III-R diagnoses. 
Keeping in mind, however, that these children have been traumatized and that the symptoms of anxiety, 
depression and behavioral impulsivity are reflective of core changes related to the traumatic event 
helps one provide better diagnostic, prognostic and the therapeutic services for these children. 

 

 

LONG-TERM CONSEQUENCES OF CHILDHOOD TRAUMA 

 

PTSD is a chronic disorder. Untreated, the residual emotional, behavioral, cognitive and social sequelae 
of childhood trauma appear to persist and contribute to a host of neuropsychiatric problems throughout 
life. Traumatic stress in childhood may increases risk for: 

 

 Attachment problems 

 Eating disorders  

 Depression 

 Suicidal behavior 

 Anxiety 

 Alcoholism 

 Violent behavior 

 Mood disorders  

 PTSD, to name a few. 

 

Traumatic stress impacts other aspects of physical health throughout life, as well. Adults victimized by 
sexual abuse in childhood are more likely to have difficulty in childbirth, a variety of gastrointestinal 
and gynecological disorders and other somatic problems such as chronic pain, headaches and fatigue. 
There appears to be a graded relationship between the number of adverse events in childhood and the 
adult health and disease outcomes examined (e.g., heart disease, cancer, chronic lung disease, and 
various risk behaviors).   
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 Event-Related 
Factors 

Individual 
Characteristics Family and Social 

 

Increase Risk 

(Prolong the 
intensity or 
duration of the 
acute stress 
response) 

 Multiple or repeated 
event (in this case, 
ongoing threat) 

 Physical injury to child 

 Involves physical 
injury or death to 
loved one, particularly 
mother 

 Dismembered or 
disfigured bodies seen 

 Destroys home, school 
or community 

 Disrupts community 
infrastructure (as in 
Manhattan) 

 Perpetrator is family 
member 

 Long duration, 
difficult recovery (as 
in the WTC collapse) 

 Female  

 Age (Younger more 
vulnerable) 

 Subjective 
perception of 
physical harm 

 History of previous 
exposure to trauma 

 No cultural or 
religious anchors 

 No shared 
experience with 
peers (experiential 
isolation) 

 Low IQ 

 Pre-existing 
neuropsychiatric 
disorder (especially 
anxiety related) 

 Trauma directly 
impacts caregivers 

 Anxiety in primary 
caregivers 

 Continuing threat 
and disruption to 
family 

 Chaotic, 
overwhelmed 
family 

 Physical isolation 

 Distant caregiving 

 Absent caregivers 

Decrease Risk 

(Decrease intensity 
or duration of the 
acute stress 
response) 

 Single event 

 Perpetrator is stranger 

 No disruption of 
family or community 
structure 

 Short duration (e.g., 
tornado) 

 Cognitively capable 
of understanding 
abstract concepts 

 Healthy coping 
skills 

 Educated about 
normative post-
traumatic responses 

 Immediate post-
traumatic 
interventions 

 Strong ties to 
cultural or religious 
belief system 

 Intact, nurturing 
family supports 

 Non-traumatized 
caregivers 

 Caregivers 
educated about 
normative post-
traumatic 
responses 

 Strong family 
beliefs 

 Mature and 
attuned parenting 
skills 
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