
• Please remember to MUTE yourself during our presentation.
• Questions can be asked in chat box. 
• Today’s session is being recorded and will be posted on the 

Mountain Plains ATTC website.
• Slides are available right now on the Mountain Plains ATTC 

website
• Instructions on how to obtain a Certificates of Attendance will 

be in an email following this session.
• After todays presentation we will be asking you to complete a 

survey

Housekeeping



The Mountain Plains Addiction 
Technology Transfer Center
The Mountain Plains ATTC accelerates the 
adoption and implementation of evidence-
based and promising addiction treatments and 
recovery-oriented practices and services;
Heightens the awareness, knowledge, and 
skills of the workforce that addresses the 
needs of people with substance use or other 
behavioral health disorders; and fosters 
regional and national alliances among 
culturally diverse practitioners, researchers, 
policy makers, funders, and the recovery 
community



Disclaimer
This presentation was prepared for the Mountain Plains Addiction Technology Transfer Center (ATTC) 
Network under a cooperative agreement from the Substance Abuse and Mental Health Services 
Administration (SAMHSA). All material appearing in this presentation, except that taken directly from 
copyrighted sources, is in the public domain and may be reproduced or copied without permission from 
SAMHSA or the authors. Citation of the source is appreciated. Do not reproduce or distribute this 
presentation for a fee without specific, written authorization from the Mountain Plains Addiction 
Technology Transfer Center. For more information on obtaining copies of this presentation, call 701-
777-6588. 

At the time of this presentation, Elinore F. McCance-Katz, served as SAMHSA Assistant Secretary. The 
opinions expressed herein are the views of Dr. Karen McAvoy and do not reflect the official position of 
the Department of Health and Human Services (DHHS), SAMHSA. No official support or endorsement 
of DHHS, SAMHSA, for the opinions described in this document is intended or should be inferred.
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Brain Injury & the Intersection with 
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• One area of need among OEF/OIF Veterans is related to TBI and co-
occurring mental health concerns. Military personnel serving in Iraq and 
Afghanistan are sustaining injuries while deployed (Terrio et al. 2009). 

• In fact, TBI has been identified as a "signature injury" of the recent 
conflicts (Tanielian and Jaycox, 2008). 

• Additionally, this cohort is reporting a variety of psychiatric symptoms as 
well, including those associated with posttraumatic stress disorder (PTSD), 
depression (Tanielian and Jaycox, 2008), and substance use disorder 
(Seal et al., 2011).

Department of Defense
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Concussions happen in Sports
Sports as a Laboratory Assessment Model (SLAM) 2001

All rights reserved: © CDE/MINDSOURCE



1 in 5 students may have a concussion at some point in their academic career (Veliz
et al., JAMA. 2017;318(12):1180-1182. doi:10.1001/jama.2017.9087)

40% (plus) are getting concussions in non-sports related activities (Eagan-Brown, 
BrainSTEPS)
All rights reserved: © CDE/MINDSOURCE



CTE (Chronic Traumatic Encephalopathy) 

Boston University Brain Bank: Images from Website, Dr. Ann McKee
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Software, not hardware, problem

All rights reserved: © CDE/MINDSOURCE



Axonal Shearing and biochemical dysfunction

¢Damage to individual nerve cells 
(neurons) and/or loss of connections 
among neurons which can lead to a 
breakdown of overall communication 
among neurons in the brain

¢This damage contributes to the 
Metabolic Imbalance

http://www.riken.jp/en/research/rikenresearch/
highlights/4818/

Not seen on an MRI or CT scan



Symptoms = Functional 

Physical:
• Headache
• Dizziness
• Nausea
• Light Sensitivity
• Noise Sensitivity

Emotional:
• More emotional
• Sad
• Anxious
• Angry

Sleep:
• Fatigue
• Drowsiness
• Sleeping too much
• Can’t fall or maintain sleep

Cognitive:
• Difficulty concentrating
• Difficulty remembering
• Slow Processing Speed
• Cognitive Fogginess

All rights reserved: © CDE/MINDSOURCE
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An Acquired Brain Injury (ABI) covers 
ALL injuries to the brain that:

• occur after birth

• not heredity

• not congenital

• not degenerative  

Includes: 

• non-traumatic 

• traumatic 

Regardless of the cause of the brain 
injury, consequences of brain injury 
may be similar and the interventions 
may be the same. 
Brain Injury Association of America

A Traumatic Brain Injury, TBI” is a 
particular type of acquired brain 
injury; it is the result of an external 
blow to the head. A TBI can result in 
either an:

• open head injury

• closed head injury

Acquired Brain Injury:

TBI:
Open 

or 
Closed



Types of Brain Injury or Impact

Brain Impact/Injury

Acquired Brain Injury (acquired 
after birth)

Traumatic Non-Traumatic

Congenital 
(before 

birth/pre-natal)

e.g., Fetal 
Alcohol Spectrum 

Disorder, etc. 



Acquired (Post-Birth) Brain Injury in children

Centers for Disease Control and Prevention. Nonfatal Traumatic Brain Injuries Related to Sports and Recreation Activities Among 
Persons Aged ≤19 Years — United States, 2001–2009. MMWR 2011; 60(39):1337–1342.

Non-Traumatic – Internal Event
• Illness (e.g., high fever)
• Infections (e.g., meningitis, 

encephalitis)
• Anoxic injuries (lack of 

oxygen; e.g., airway 
obstruction, near drowning)

• Stroke or vascular events 
(lack of blood flow)

• Brain tumors, malformations
• Poisoning (e.g., ingestion, 

inhalation) – Substances?
• Metabolic disorders (e.g., 

insulin shock) 

Traumatic – External Force
• Falls
• Motor Vehicle Accidents
• Bicycle/Pedestrian
• Assaults/Abuse (e.g., 

Abusive Head 
Trauma/Shaken Baby 
Syndrome It is estimated that 1,000 

– 3,000 children in the 
US sustain Abusive Head 

Trauma each year. 
Health.ny.gov



• Influences to the brain that occur during pregnancy 
or birth or as a result of genetic disorders

• Prenatal substance exposure
• Infections during pregnancy
• Hydrocephalus
• Microcephaly
• Neural tube deficits
• Chromosomal abnormalities
• Injuries as part of the birth process

Congenital Brain Injury



Types of Traumatic Brain Injuries

¢Mild TBI (LOC <30 min; PTA< 24 hours) => also commonly 
called a concussion  (on average= 80-85%)

¢Moderate TBI (LOC >30 min <24 hours; PTA 24 hours-7days) 
(on average = 13%)

¢Severe TBI (LOC > 24 hours; PTA more than 7 days) (on 
average = 2%)

The severity of the injury does not solely determine the impact on 
functioning  



Children’s Healthcare of Atlanta; Julie Haarbauer-Krupa, PhD &
CDC TBI in Prisons and Jails: An Unrecognized Problem

60%+ (average) in prisons/jail 30% homeless

60% substance abuse
60% mental health

All rights reserved: © CDE/MINDSOURCE



Brain Injury & Criminal Behavior
•In a meta analysis, Shiroma (2010) found 60% of inmates report having 
experienced a head injury or TBI as compared to 8.5% in a general 
population reporting a history of TBI.

•Prisoners who have had head injuries may also experience mental health 
problems such as severe depression and anxiety, substance use disorders, 
difficulty controlling anger, or suicidal thoughts and/or attempts. 

•Studies of prisoners’ self-reported health indicate that those with one or more 
head injuries have significantly higher levels of alcohol and/or drug use
during the year preceding their current incarceration.

All rights reserved: © CDE/MINDSOURCE



Behavioral Health Symptoms in Kentucky Prisoners
(Walker, Hiller, Staton & Leukefeld, 2003)
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Brain Injury & Substance Use Abuse
Natural History of TBI to Age 25 from the

Christchurch Birth Cohort

(McKinlay et al., 2008)

By age 25:

– Those hospitalized with 1st TBI before age 6,

3 times more likely to have a diagnosis of either

alcohol or drug dependence

– Those hospitalized with 1st TBI 16-21,

3 times more likely to be diagnosed with drug

dependence

All rights reserved: © CDE/MINDSOURCE



Brain injury in kids might lead to alcohol abuse
Traumatic brain injuries in children and 
adolescents could lead to alcohol abuse in later 
life

• Children under 5 years of age who suffer a traumatic brain injury are 
over 3.6 times more likely to exhibit substance abuse as teenagers, 
compared with uninjured children.

Journal Reference:
Zachary M. Weil, Kate Karelina. Traumatic Brain Injuries during Development:                      
Implications for Alcohol Abuse. Frontiers in Behavioral Neuroscience, 2017; 11 
DOI: 10.3389/fnbeh.2017.00135

http://dx.doi.org/10.3389/fnbeh.2017.00135


Mood and anxiety disorders following pediatric 
traumatic brain injury: a prospective study

Luis CA, Mittenberg W. J Clin Exp Neuropsychol 2002;24:270-9. 

• Children (aged 6-15y) hospitalized in a general hospital n= 42 with 
mTBI versus n=35 orthopedic controls.

• Prevalence of mood disorders at 6mo: mTBI group (35.7%), 
orthopedic group (11.4%). 

• Prevalence of anxiety disorders at 6 months: mTBI group (21.4%), 
orthopedic group (2.8%)



Maturation and Development



“The teenage 
brain is like a 
Ferrari: it’s sleek, 
shiny, sexy, and 
fast, and it 
corners really 
well. But it also 
has really crappy 
brakes.”

Executive Function

Dawson/Guare-May 2012



Behavior 
Happens

Is it 
adolescence?

Is it alcohol?

Is it 
depression?

Is it anxiety?

Is it ADHD?

Is it 
marijuana?





ANXIETY





Alcohol
• Alcohol is the drug of choice among youth, 

with:
• 12% of 8th-graders
• 22% of 10th-graders
• and 29% of 12th-graders reporting heavy 

episodic drinking.

• Alcohol use during adolescence and young 
adulthood remains a prominent public health 
problem in the United States. National survey 
results indicate that:

• 28.6 percent of 12th graders
• 40.1 percent of college students reported 

binge drinking (i.e., consuming five or 
more drinks in a row).   





Anxiety/Depression

Problems sleeping

Fatigue/apathy

Physical pains/dizziness

Trouble 
concentrating/remembering

Stressed/Irritable 

Brain Injury

Problems sleeping/sleep 
too much or too little

Fatigue/drowsiness

Headache/light & noise 
sensitivity

Trouble 
concentrating/remembering

Lack of 
Filter/Lability/Impulsivity

Alcohol/Marijuana

Problems sleeping/non-
restorative sleep

Feel fatigued/hung over

Nausea/headaches

Trouble 
concentrating/remembering

Lack of filter/Impulsivity



Perfect Storm

Biochemical Psychosocial

Developmental

Brain injury, even 
a mild TBI like a 

concussion, is the 
great AMPLIFIER!



Can’t versus Won’t

• Mitigating factors? 
• Treatment implications

• TBI courts
• Mental Health Courts
• Problem-Solving courts

All rights reserved: © CDE/MINDSOURCE



Building Blocks of Brain 
Development©

Colorado Brain Injury Steering Committee
Colorado Department of Education (CDE)
• Neuroscience, research, neuro-cognitive processes and assessment
• No ONE model of neurocognitive development
• Simplistic framework that describes the complexity of neurocognitive functioning 

and inter-relatedness.
• Simple way for parents and educators to understand the brain, and how 

learning and behavior can be affected
• Neuroeducational model – multidisciplinary teams CAN do this.
• If we understand the BRAIN, we understand learning and behavior



Building Blocks of Brain Development

The Hierarchy of Neurocognitive Functioning © - created by Peter Thompson, Ph.D. 2013, adapted from the works of Miller 2007; 
Reitan and Wolfson 2004; Hale and Fiorello 2004.

The Building Blocks of Brain Development © – further adapted by the CO Brain Injury Steering Committee, 2016.
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Complexities 
Increase with 

Brain Maturation

Productive 
Citizen

Building Blocks of Brain Development

The Hierarchy of Neurocognitive Functioning © - created by Peter Thompson, Ph.D. 2013, adapted from the works of Miller 2007; 
Reitan and Wolfson 2004; Hale and Fiorello 2004.

The Building Blocks of Brain Development © – further adapted by the CO Brain Injury Steering Committee, 2016.
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Building Blocks of Brain 
Development



Building Blocks of Brain Development

3 Components: 

1-Brain Processes 
(Building Blocks)

2-Assessments 3-Strategies

ALIGNMENT



www.cokidswithbraininjury.com

Building Blocks of Brain Development
ASSESSMENTS
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The Hierarchy of Neurocognitive Functioning © - created by Peter Thompson, Ph.D. 2013, adapted from the works of Miller 2007; 
Reitan and Wolfson 2004; Hale and Fiorello 2004.

The Building Blocks of Brain Development © – further adapted by the CO Brain Injury Steering Committee, 2016.

http://www.cokidswithbraininjury.com/


www.COKidswithBrainInjury.com



http://www.cde.state.co.us/cdesped/sd-tbi

Building Blocks of Brain Development
STRATEGIES/INTERVENTIONS
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Overall 
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Higher Order
Processes

Intermediate
Processes
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Memory

Stop-Relax-
Think
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How Does Your 
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Language
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Planners 
Visual-
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Why Try
Social-
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Get Ready-
Do-Done
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Functions

Reading-
Writing-Math 

Achievement

Weighted Vest 
Sensory-Motor

The Hierarchy of Neurocognitive Functioning © - created by Peter Thompson, Ph.D. 2013, adapted from the works of Miller 2007; 
Reitan and Wolfson 2004; Hale and Fiorello 2004.

The Building Blocks of Brain Development © – further adapted by the CO Brain Injury Steering Committee, 2016.

http://www.cde.state.co.us/cdesped/sd-tbi


http://www.cde.state.co.us/cdesped/SD-TBI.asp



Attention:  The ability to sustain focus on the information necessary 
for learning or completing tasks

• There are numerous types of attention: selective, sustained, 
shifting and divided attention.  Being able to attend to a task, to 
shift from task to task and to ignore competing distractions so that 
one can stay focused on the original task at hand, explains why 
attention is a fundamental skill necessary for all levels of learning. 

• Inhibition is associated with this process in the brain – the inability 
to inhibit an impulse is often the underlying issue with ADHD

47

Attention
Fundamental

Processes



Inhibition: The ability to inhibit, block or hold back an impulse. 
• Inhibition is associated with the attention process in the brain – it is 

the ability to inhibit an impulse, long enough to consider multiple 
thoughts and behavioral options so that a more adaptive behavioral 
choice can be made. 

• Inhibition – the inability to inhibit an impulse is often the underlying 
issue with ADHD

• This process may be referred to as “mental brakes”, “a filter” or the 
ability to “think before you act”. 

48

Inhibition
Fundamental

Processes



Memory:  The mental ability to store and retrieve words, facts, 
procedures, skills, concepts and experiences. 

• The general memory process is complex and entails memory creation, storage 
of information and retrieval. Additionally, there are several types of memory. For 
example, some primary types of memory are short-term, working, visual, 
auditory, procedural and declarative memory.   

• Damage to any brain area that assists in the formation, storage or retrieval of 
information can degrade overall memory performance.  Due to the number of 
areas associated with the memory system, it is important to emphasize there 
are also numerous ways to impair or damage this process. 

Memory
Fundamental

Processes



Processing Speed:  How quickly information is received, processed, 
and/or outputted.  
• A common consequence of a brain injury is the slowing of information processing.   

Slowed information processing impacts a person’s ability to think efficiently and may 
hinder the effectiveness of other abilities such as memory.  Although there are different 
reasons for slowed processing after an injury, one major reason is that the “wires” of the 
brain (neurons) can no longer communicate with each other efficiently. 

• Another reason for slowed processing speed is that the brain might have to re-route 
signals around the damaged area (takes longer).

Processing Speed
Fundamental

Processes



Sensory Processing: Perceiving and responding to what is seen, heard, smelled, 
tasted, felt and touched, as well as our sense of balance (vestibular) and our 
“position sense” (proprioception).
• Generally speaking, the parietal lobe of the brain (top brain area) processes most 

sensory information and integrates it to construct a picture of one’s environment. 
Damage to the parietal lobe may interfere with body awareness, cause attention 
problems, and degrade the accurate processing of auditory, olfactory, taste, tactile, and 
visual information.

• Fine Motor: Involves the use of small muscles of the hands to make smooth, coordinated 
or fine motions. 

• Gross Motor: Involves the coordinated use of the large muscles of the body. 

Sensory Motor Fundamental
Processes



New Learning: The ability to learn new concepts and information. 

• Receiving and processing new information to create learning is a 
remarkably complex neurological phenomenon.  A novel academic task 
requires several brain areas working in concert to produce understanding.  
Once new information is processed, the new information is sent to other 
areas of the brain so the information can be comprehended on a deeper 
level. 

Learning Processes
Intermediate
Processes



Visual-Spatial:  The ability to generate, retain, retrieve and 
transform well-structured visual images.  
• Visual-spatial processes are largely associated with the occipital lobe of the brain, 

which is located at the back of the brain.  When visual information is processed in 

the occipital lobe, it divides the information and sends it to the lower left part of the 

brain (temporal lobe) or to an upper part of the brain called the parietal lobe.  

Damage to the back and left side of the brain can degrade a person’s ability to 

process images of known objects.  Injury to the back to upper regions of the brain 

may cause problems with spatial and location tasks. 

Visual-Spatial Processes
Intermediate
Processes



Language-Receptive:  The ability to understand language.  
• Understanding spoken language is typically associated with the left hemisphere 

of the brain. Young children typically understand what is told to them (receptive 
language) before they can express themselves, but damage to the left side of 
the brain hinders their ability to understand language.

Language-Expressive:  The ability to express one’s thoughts and feelings into 
words and sentences. 
• The ability to speak logically and express oneself using language involves the 

left hemisphere of the brain.  
Social Pragmatics: Pragmatics are the verbal and nonverbal rules of social 
language and interactions.
• The ability to follow social rules and using or altering communication for social 

purposes.  

Language Processes Intermediate
Processes



Social and Emotional: The awareness of social issues and one’s emotional 
status. Behavioral self-regulation, control and self- monitoring are also part of this 
domain.
• The ability to interact successfully with other people and control one’s emotions 

involves a higher order cognitive skill set.  There are two primary areas 
associated behavioral and emotional regulation.  

1) The frontal cortex is implicated in pro-social behaviors. Specifically, the 
front part of the brain, near the eyes, assists with impulse control.  
2) The limbic system.  The limbic system is made of several smaller parts 
that are associated with creating all emotions.  When these deep brain 
structures are damaged, it is common that the person develops severe 
emotional difficulties. 

Social Emotional 
Competency

Higher Order
Processes



Initiation: The ability to independently start an action or activity. 

• Since the frontal regions of the brain are largely responsible for action 
and movement, it is not surprising these same areas are responsible for 
initiation.  It is also not surprising that emotions help start actions, so the 
deeper emotional centers of the brain are implicated in initiation. A 
child’s inability to get tasks completed may be related to problems with 
initiation within the brain.

Executive Functions:
Initiation

Higher Order
Processes



Mental Flexibility: The ability to easily shift from one idea, train of thought, 
activity or way of looking at things. 

• Controlling the thoughts and actions of the brain falls under the function 
of the frontal lobe.  Although there are different brain areas that also help 
with initiation, organization, planning and flexibility, these four “executive 
functions” are primarily regulated by the upper brain areas located behind 
the forehead. People with damage to the frontal lobe may become more 
rigid in their thinking and less adaptable to change. 

Executive Functions:
Mental Flexibility

Higher Order
Processes



Planning:  The ability to set a goal, identify a sequence of actions to reach 
the goal and carry out that sequence of steps. 
• Planning is a future oriented process requiring forethought, estimation and 

problem solving.  Similar to the same neurological structures involved with 
regulation, organization, and problem solving, the upper frontal lobe is 
intimately tied to planning.

Executive Functions:
Planning

Higher Order
Processes



Organization: The ability to create and maintain orderliness in thoughts, 
activities, materials and the physical environment. 
• The upper frontal region of the brain, behind the forehead, controls planning and 

organization of thoughts and activities.  The ability to sequence thoughts in a 
logical fashion and translate those thoughts into action to organize a person’s 
environment involves communication between the frontal cortex and left 
hemisphere of the brain.  Damage to the front and/or the left hemisphere of the 
brain may cause disorganized thinking and ordering of materials. 

Executive Functions:
Organization

Higher Order
Processes



Reasoning: The use of deliberate and controlled mental operations to solve 
novel and on the spot problems
• Many aspects of reasoning are similar to the process of new learning. 

Reasoning is the foundation for problem solving and ultimately overall 
intelligence.  Higher order reasoning involves the effective integration and 
processes of the entire cerebral (brain) structure. Since the frontal cortex is 
considered the “manager” of the brain, this region is typically needed in 
reasoning as it orchestrates how information is processed.  However, many 
areas of the brain are needed for deep thinking. 

Executive Functions:
Reasoning

Higher Order
Processes



The Influence of Substance Use on Adolescent Brain Development
L. M. Squeglia, B.A., J. Jacobus, B.A., and S. F. Tapert, Ph.D.

Clin EEG Neurosci. 2009 Jan; 40(1): 31–38. doi: 10.1177/155005940904000110
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/

• The current literature suggests that heavy drinking during adolescence does have a subtle, but 
significant, deleterious effects on adolescent neurocognitive functioning. Studies have found that 
adolescent heavy drinkers exhibit decrements in memory 24, attention and speeded information 
processing 25, 26, and executive functioning 27–29. 

• In a study comparing alcohol dependent and healthy control adolescents, Brown et al. 24 found 
that drinkers recalled 10% less verbal and nonverbal information than controls, even after three 
weeks of monitored abstinence.  A similar degree of reduction was found on attentional and 
speeded information processing tasks in abstinent adolescent drinkers 25. 

• These findings are consistent with literature examining neurocognitive deficits in young heavy 
drinkers, which found similar decreases on attention and information processing,                         
along with deficits in language competence and academic achievement 26.                                                     
Deficits in executive functioning, specifically in future planning, abstract                                              
reasoning strategies, and generation of new solutions to problems, have                                        
also been found 27.

https://www.ncbi.nlm.nih.gov/pubmed/?term=Squeglia%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=19278130
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jacobus%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19278130
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tapert%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=19278130
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19278130
https://dx.doi.org/10.1177/155005940904000110
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/


Marijuana use
• While it has often been assumed that marijuana use is not 

linked to long-term cognitive deficits, recent data suggest that 
even after four weeks of monitored abstinence, adolescents 
who regularly smoke marijuana performed poorer on 
performance tests of learning, cognitive flexibility, visual 
scanning, error commission, and working memory 30. Further, 
the number of lifetime marijuana use episodes was 
significantly related to overall poorer cognitive functioning, 
even after controlling for lifetime alcohol use.

Source: Medina KL, Hanson K, Schweinsburg AD, Cohen-Zion M, Nagel BJ, Tapert SF. 
Neuropsychological functioning in adolescent marijuana users: Subtle deficits detectable after 
30 days of abstinence. J Int Neuropsychol Soc. 2007;13(5):207–220. [PMC free 
article] [PubMed] [Google Scholar]

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2269704/
https://www.ncbi.nlm.nih.gov/pubmed/17697412
https://scholar.google.com/scholar_lookup?journal=J+Int+Neuropsychol+Soc&title=Neuropsychological+functioning+in+adolescent+marijuana+users:+Subtle+deficits+detectable+after+30+days+of+abstinence&author=KL+Medina&author=K+Hanson&author=AD+Schweinsburg&author=M+Cohen-Zion&author=BJ+Nagel&volume=13&issue=5&publication_year=2007&pages=207-220&
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Medical Documentation

NOTE: Medical documentation simply confirms the presence of the TBI. 
It does not and cannot automatically establish the “impact” of the TBI. 

Confirming that an injury has occurred does not shed light upon the 
effect of the injury on subsequent physical, educational, behavioral, 
emotional, social outcome. 

Once medical documentation has been established, CDE requires that 
school teams continue to collect a body of evidence to establish 
“educational impact.”



Structured Interview

• Structured Interview questions should include (for each incident):
q Where
q When
q How
q Medical intervention(s) sought at the time, later, through the recovery
q Are answers medically plausible?

*Be aware of assumptions – “scalp laceration” or “head injury” does not 
automatically mean a “brain injury”





Confirm Team Findings 

• With a formal screen – recommend the Brain Check Survey -
http://www.lobi.chhs.colostate.edu/index.aspx

• History of Injuries (All ABI’s)
• Functional Changes – Learning, Behavior, Cognitive, Physical 

Symptoms

http://www.lobi.chhs.colostate.edu/index.aspx


Unevenness



Can’t versus Won’t

Skill versus Will





Can’t Won’t



Hierarchy of Neurocognitive 
Development

Memory
Sensory-

Motor
InhibitionAttention

Processin

g Speed

Language 
Processes

Learning 
Processes

Visual-
Spatial 

Processes

Social 
Emotional 

Competency

Executive 
Functions

Achievement/ 
Cognitive 

Ability/ 
Reasoning

Fundamental
Processes

Overall 
Functioning

Higher Order
Processes

Intermediate
Processes

Complexities 
Increase with 

Brain Maturation

CO Brain Injury Steering Committee: Adapted from Miller, 2007; 
Reitan and Wolfson, 2004; Hale and Fiorello, 2004

Productive 
Successful Citizen



Consequence-Based Strategies
Thus, behavior management techniques can be classified 
into two categories: 
(1)antecedent strategies, which are used before a 

behavior occurs in an effort to prevent or elicit a 
behavior, and

(2) consequent strategies, which are used after a 
behavior occurs in an effort to prevent the 
continuation and recurrence of a behavior or to 
reinforce a behavior. 



Antecedent Management
Thus, behavior management techniques can be classified into two 

categories:

(1) antecedent strategies, which are used before a behavior 
occurs in an effort to prevent or elicit a behavior, and 

(2) consequent strategies, which are used after a behavior occurs in 

an effort to prevent the continuation and recurrence of a behavior or 

to reinforce a behavior. 

Although both can be effective … in their own way, when applied at 

the right times. 

Crisis Prevention instead of Crisis Management



People Do Well If They Can This is the most important theme of Collaborative 
Problem Solving: the belief that if a person could do well, they would do well. In 
other words, if the person had the skills to exhibit adaptive behavior, he/she wouldn't
be exhibiting challenging behavior. That’s because doing well is always preferable 
to not doing well.

What's Your Explanation?
Your explanation for  challenging behavior has major implications for how you'll try to 

help. If you believe a person’s behavior is challenging because of lagging skills and 
unsolved problems, then rewarding and punishing may not be the ideal approach. 
Solving those problems and teaching those skills would make perfect sense.

Collaborative Problem-Solving CPS

http://www.livesinthebalance.org/kids-do-well-if-they-can


Going Beyond FBA

Function of the Behavior

Functional Behavioral Assessment (FBA)
§ Behaviors serve a function and have a purpose, 

usually:
§ To get something (e.g., attention, money, 

good grades, power, control)
§ To avoid/escape something (e.g., 

punishment, embarrassment, out of work
Presupposes “will”

Behavior of 
concern:

Aggression or 
non-compliance 
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CO Brain Injury Steering Committee: Adapted from Miller, 2007; 
Reitan and Wolfson, 2004; Hale and Fiorello, 2004

Executive DYSFUNCTION:
• Inability to delay gratification 

(wait)
• Inability to manage time – no 

future thinking which results in 
poor planning, organization or 
initiation

Social INCOMPETENCE:
• Inability to make better 

behavioral or social decisions. 
• Lack of 

attention to 
feedback in 
environment 
=  poor 
MEMORY & 
poor 
LEARNING 
=  repetitive 
mistakes



What do you know (suspect) about your 
student?

• Toxic stress?

• Mental health issues?
• FASD?

• Traumatic Brain Injury or Non-Traumatic Brain Injury? Assault? In a 
gang? 

• Risky Behavior? Motor vehicle accident? Motorcycle accident? Falls? 

• A victim of domestic violence? The abuser? The victim of child abuse?
• Substance Abuse?



Function of the Behavior
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Can’t 
remember  

expectations:
Memory

Doesn't read 
visual cues:

Visual-Spatial

Is off-task 
while 

reviewing 
expectations:

Attention

Doesn't 
understand 

expectations:     
Receptive 
Language

Behavior:
Non-

complianc
e

And what about the setting 
events? = Internal 
Interferences
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solving skills:

Executive 
Dysfunction

Doesn't feel rules 
are fair and 

expresses feelings 
inappropriately 

Expressive 
/Pragmatic
Language

Home School

Community

Review 
expectations  in 

visual, multi-modal 
fashion

Teach appropriate 
ways to express 
verbal discontent

Make sure you 
have attention 

before reviewing 
expectations

Write out/draw out 
steps to 

compensate for 
memory

May need to teach 
facial cues, non-

verbal cues 

May need to teach 
Cog. Beh. Therapy 

skills CBT





Can’t Won’t

Saving Face signifies a desire -- or defines a strategy -- to avoid humiliation or 
embarrassment, to maintain dignity or preserve reputation. 

Acknowledging a skill deficit requires courage – and trust of you and the system

https://www.psychologytoday.com/basics/embarrassment


Questions?

Karen McAvoy, PsyD
Brain Injury Educational Consulting Colorado, LLC

Karen@GetSchooledOnConcussions.com



Brain injury Resources

• Centers for Disease Control: https://www.cdc.gov/traumaticbraininjury
• Website for Parents and Professionals: www.COKidswithbraininjury.com
• Brain Injury Manual for Educators: http://www.cde.state.co.us/cdesped/SD-TBI.asp
• Brain Check Survey: http://www.lobi.chhs.colostate.edu/index.aspx
• Brainline & Brainline Kids -

http://www.brainline.org/landing_pages/features/blkids.html
• Greene (2016) Lost and Found: Helping Behaviorally Challenging Students (and, While 

You're At It, All the Others)

• Dawson and Guare (2012) Coaching Students with Executive Skill Deficits

• Dawson and Guare (2010) Executive Skills in Children and Adolescents

•

https://www.cdc.gov/traumaticbraininjury
http://www.cokidswithbraininjury.com/
http://www.cde.state.co.us/cdesped/SD-TBI.asp
http://www.lobi.chhs.colostate.edu/index.aspx
http://www.brainline.org/landing_pages/features/blkids.html


Alcohol use Resources
• Brown SA, Tapert SF, Granholm E, Delis DC. Neurocognitive functioning of adolescents: 

effects of protracted alcohol use. Alcohol Clin Exp Res. 2000;24(2):164–
171. [PubMed] [Google Scholar]

• Tapert SF, Brown SA. Substance dependence, family history of alcohol dependence and 
neuropsychological functioning in adolescence. Addiction. 2000;95(7):1043–
1053. [PubMed] [Google Scholar]

• Tarter RE, Mezzich AC, Hsieh Y-C, Parks SM. Cognitive capacity in female adolescent 
substance abusers. Drug Alcohol Depen. 1995;39:15–21. [PubMed] [Google Scholar]

• Giancola PR, Mezzich AC, Tarter RE. Executive cognitive functioning, temperament, and 
antisocial behavior in conduct disordered adolescent females. J Abnorm
Psychol. 1998;107:629–641. [PubMed] [Google Scholar]

• Giancola PR, Shoal GD, Mezzich AC. Constructive thinking, executive functioning, 
antisocial behavior, and drug use involvement in adolescent females with a substance 
use disorder. Exp Clin Psychopharmacol. 2001;9(2):215–227. [PubMed] [Google Scholar]

• Moss HB, Kirisci L, Gordon HW, Tarter RE. A neuropsychologic profile of adolescent 
alcoholics. Alcohol Clin Exp Res. 1994;18:159–163. [PubMed] [Google Scholar]

https://www.ncbi.nlm.nih.gov/pubmed/10698367
https://scholar.google.com/scholar_lookup?journal=Alcohol+Clin+Exp+Res&title=Neurocognitive+functioning+of+adolescents:+effects+of+protracted+alcohol+use&author=SA+Brown&author=SF+Tapert&author=E+Granholm&author=DC+Delis&volume=24&issue=2&publication_year=2000&pages=164-171&pmid=10698367&
https://www.ncbi.nlm.nih.gov/pubmed/10962769
https://scholar.google.com/scholar_lookup?journal=Addiction&title=Substance+dependence,+family+history+of+alcohol+dependence+and+neuropsychological+functioning+in+adolescence&author=SF+Tapert&author=SA+Brown&volume=95&issue=7&publication_year=2000&pages=1043-1053&pmid=10962769&
https://www.ncbi.nlm.nih.gov/pubmed/7587969
https://scholar.google.com/scholar_lookup?journal=Drug+Alcohol+Depen&title=Cognitive+capacity+in+female+adolescent+substance+abusers&author=RE+Tarter&author=AC+Mezzich&author=Y-C+Hsieh&author=SM+Parks&volume=39&publication_year=1995&pages=15-21&
https://www.ncbi.nlm.nih.gov/pubmed/9830250
https://scholar.google.com/scholar_lookup?journal=J+Abnorm+Psychol&title=Executive+cognitive+functioning,+temperament,+and+antisocial+behavior+in+conduct+disordered+adolescent+females&author=PR+Giancola&author=AC+Mezzich&author=RE+Tarter&volume=107&publication_year=1998&pages=629-641&pmid=9830250&
https://www.ncbi.nlm.nih.gov/pubmed/11518098
https://scholar.google.com/scholar_lookup?journal=Exp+Clin+Psychopharmacol&title=Constructive+thinking,+executive+functioning,+antisocial+behavior,+and+drug+use+involvement+in+adolescent+females+with+a+substance+use+disorder&author=PR+Giancola&author=GD+Shoal&author=AC+Mezzich&volume=9&issue=2&publication_year=2001&pages=215-227&pmid=11518098&
https://www.ncbi.nlm.nih.gov/pubmed/8198214
https://scholar.google.com/scholar_lookup?journal=Alcohol+Clin+Exp+Res&title=A+neuropsychologic+profile+of+adolescent+alcoholics&author=HB+Moss&author=L+Kirisci&author=HW+Gordon&author=RE+Tarter&volume=18&publication_year=1994&pages=159-163&pmid=8198214&


Marijuana Resources
• Campolongo P, Trezza V, Cassano T, et al. Perinatal exposure to delta-9-tetrahydrocannabinol causes enduring cognitive 

deficits associated with alteration of cortical gene expression and neurotransmission in rats. Addict Biol. 2007;12(3-4):485-
495. doi:10.1111/j.1369-1600.2007.00074.x

• Antonelli T, Tomasini MC, Tattoli M, et al. Prenatal exposure to the CB1 receptor agonist WIN 55,212-2 causes learning 
disruption associated with impaired cortical NMDA receptor function and emotional reactivity changes in rat offspring. Cereb
Cortex N Y N 1991. 2005;15(12):2013-2020. doi:10.1093/cercor/bhi076

• Verrico CD, Gu H, Peterson ML, Sampson AR, Lewis DA. Repeated Δ9-tetrahydrocannabinol exposure in adolescent 
monkeys: persistent effects selective for spatial working memory. Am J Psychiatry. 2014;171(4):416-425. 
doi:10.1176/appi.ajp.2013.13030335

• Rubino T, Realini N, Braida D, et al. Changes in hippocampal morphology and neuroplasticity induced by adolescent THC 
treatment are associated with cognitive impairment in adulthood. Hippocampus. 2009;19(8):763-772. doi:10.1002/hipo.20554

• Gleason KA, Birnbaum SG, Shukla A, Ghose S. Susceptibility of the adolescent brain to cannabinoids: long-term hippocampal 
effects and relevance to schizophrenia. Transl Psychiatry. 2012;2:e199. doi:10.1038/tp.2012.122

• Quinn HR, Matsumoto I, Callaghan PD, et al. Adolescent rats find repeated Delta(9)-THC less aversive than adult rats but 
display greater residual cognitive deficits and changes in hippocampal protein expression following 
exposure. Neuropsychopharmacol Off Publ Am Coll Neuropsychopharmacol. 2008;33(5):1113-1126. 
doi:10.1038/sj.npp.1301475

• Batalla A, Bhattacharyya S, Yücel M, et al. Structural and functional imaging studies in chronic cannabis users: a systematic 
review of adolescent and adult findings. PloS One. 2013;8(2):e55821. doi:10.1371/journal.pone.0055821

• Filbey FM, Aslan S, Calhoun VD, et al. Long-term effects of marijuana use on the brain. Proc Natl Acad Sci U S A. 
2014;111(47):16913-16918. doi:10.1073/pnas.1415297111

• Pagliaccio D, Barch DM, Bogdan R, et al. Shared predisposition in the association between cannabis use and subcortical 
brain structure. JAMA Psychiatry. 2015;72(10):994-1001. doi:10.1001/jamapsychiatry.2015.1054


