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Educators  have the skills when they have 

the right information  
Jacobs, H. Abreau, B., DePompei, R. (2012) Brain Injury 

• Education is a dynamic process that involves 

coordination of students, teachers, and timely 

dissemination of information. 

• Providing information about ABI is challenging 

because basic information about ABI is lacking. 

• Multifocal efforts are needed to provide information in 

a timely manner. 

Challenges when Providing 

Information about ABI 

 Preservice: University curriculum is loaded and 

adjustments to course of study are complex 

 Inservice topics are extensive and teachers are 

overextended in time commitments 

 Daily service: Teachers who are with students 

daily  are unaware of strategies that can help a 

student with ABI be successful. 
  Jacobs, H. Abreau, B., DePompei, R. (2012) Brain Injury 

Professional 

If You Don’t Learn Anything Else  

 Remember this…….. 
 Preservice 

 Learning is about neuronal change in the brain and 

when the brain is injured, learning is impacted. 

 ABI may be a chronic disease process. 

 Developmental changes over time may show additional 

learning difficulties and are a big deal! 

 Interprofessional training is essential to developing 

teams in school. 

 

Brain Anatomy & Physiology 

• Brain Consists of Nerve 

Cells 

•  Axons 

• Dendrites 

• Receptor sites 

• Neurotrans- 

mitters 

mailto:rdepom1@uakron.edu
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BRAIN INJURY AS A 

DISEASE 

 

Brent E. Masel, M.D. 

Transitional Learning Center 

Galveston, Texas 

WHO Definition of Chronic Disease 
 
One or More: 
 Permanent 
  Leave residual disability 
  Caused by non-reversible pathological  alteration 

of an organ or system 
  Require special training of the patient for 

rehabilitation 
  May be expected to require a long period of 

supervision, observation or care.  

 
 
                                                                                                          
                                                                                                         
                               
 

                                                                                                     World Health Organization, 2002                                                                                                       
 

Neurologic Disorders 
   Post traumatic epilepsy 

    TBI is leading cause of epilepsy in young adult 
population 

 
    Patients with a TBI are 1.5-17X more likely to develop 

seizures than the general population 
 
    The risk of sudden death in epileptics 20X greater than 

general population:  risk increases with increasing seizure 
frequency 

 
     Latency to first seizure as long as 17 years 
        
       

                           Annegars, NEJM, 1998 
                                                               Shorvon, Lancet 2011 

Neuroendocrine Dysfunction 

•Hypopituitarism in 30% of mod-severe 
TBIs >1 year post injury 

 

•5% of TBIs with normal pituitary 
function at 3 months develop 
hypopituitarism at 1 year 

                                  
                                              Schneider, JAMA, 2008 

                                               Aimaretti, JCEM, 2005 

Thyroid Dysfunction 

  Hypothyroidism in ~5% mod-severe 
>1yr post TBI 

 
   weight gain 
   shortness of breath 
   intellectual impairment 
   cardiovascular disease 
 
 
                                 Agha Clin Endo, 2006 

Gonadal Hormone Dysfunction 

 10-15% >1 year post mod-severe TBI 
 40-60% of individuals complain of sexual 

dysfunction post TBI 
    males:    decreased libido 
                    decreased muscle mass 
                    decreased strength 
   
 ----correlation between low free testosterone and cognitive 
  function 
 
Pedi:  Increased incidence of precocious puberty 
                                        
    Zasler, Brain Injury Medicine, 2007 
                                         Agha, Clin Endo, 2006                                                                    
                                         Tan, Arch Intern Med, 2008 
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Gonadal Hormone Dysfunction 

• Pediatric TBI:  Precocious puberty 

        induces early bone maturation:  short    

        females at risk for sexual abuse 

        greater risk for breast cancer 

        Males:  aggressiveness 

Alzheimer’s-Type Dementia 

• Young adults who experience a moderate or severe TBI 

have more than 2X the risk of developing Alzheimers and 

other forms of dementia later in life. 

    The worse the injury, the higher the risk:  

 moderate TBI: 2.3X risk 

           severe TBI:      4X the risk. 

 
         Gottlieb S, BMJ, 2000 

            Yaffe K, Poster Presentation to Alzheimer’s 

     Association, July, 2011 

We Know More About  

the Spectrum of Injury 

 

• Mild injuries are recognized as factors in return to 
play for athletes and academic accommodation 
for students 

• Moderate injuries contribute to academic 
struggles and are being better addressed 

• Severe injuries are qualified for specialized 
accommodations in school and community  

• Simple to complex injuries can still affect life long 
learning and living 

 

 

 

 

Growing Up 
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Developmental Challenges:  

The Dip and The Stall 

We Know Children with TBI Grow Up to 

be Adults with TBI 

 Help support interventions with youth or find these 
same individuals as adults in: 
 Mental health systems 

 Penal institutions 

 Welfare roles 

 Social service agencies 

We Know Why We Don’t Find Them 

• Lack of medical referral 

• Lack of parental recognition 

• Developmental bias that they will be 

OK 

• Many “look good” physically 

• Lack of public awareness 
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Interprofessional Education (IPE) 

 

When students  

from two or more professions  

learn about, from and with each other to  

enable effective collaboration and  

improve health outcomes.    

(WHO, 2010) 

 

Interprofessional Education and Collaborative Practice 

Competencies 

Ethics 

Roles 
Responsibilities 

Communication 

Teamwork 

IPE Competencies 

Education Practice 

Collaborative 
Practice/Care 

Transformation of  

Health Professions Education 
• Engage in interactive learning with those outside their 

profession as a routine part of their education 

 

• Prepare all health professions students for deliberatively 

working together  

 

• Create a safer and better patient-centered and 

community/population oriented U.S. health care system 

 

 

INTERPROFESSIONAL 

COLLABORATION  

 

 Simulation 

The University of Akron 

Northeast Ohio Medical University 

Austen BioInnovation Institute in Akron  

 

November 29, 2013 

Focus  

Interprofessional Collaboration 
 

• Veterans’ health and Traumatic Brain Injury  

• 3 collaborating organizations 
• University of Akron 

• Northeast Ohio College of Medicine 

• Austen BioInnovation Institute in Akron 

• 6 health professions 
• Social work 

• Speech Language Pathology 

• Pharmacy 

• Nursing 

• Medicine 

• Dietetics 

Objectives 

• Identify the common challenges faced by 

interprofessional healthcare teams 

 

• Improve your understanding of the team 

communication skills relevant to effective 

interprofessional collaboration 

 

• Develop a greater appreciation of the importance of 

effective interprofessional collaboration in your 

career as a healthcare professional 
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If You Don’t Learn Anything Else  

 Remember this…….. 

• In Service 

• Families are essential to successful intervention 

• Behaviors in the classroom are indicators of problems with 

underlying processes that can interfere with learning. 

• Learning positive social interactions and how to be a friend is 

as important as academic success 

 

Including the Family  

• Families are the one 
constant 

• Families are the real experts 

• There are three types of 
experts on TBI 
• The person who lives in the 

disorder 

• The family who live with the 
disorder 

• The individual who is trained to 
know about the disorder 

Strategic Learning 

• One of most important brain functions that underlies 

learning 

• Extracting important information while inhibiting 

unimportant information 

• The brain is most effective at abstracting meaning and not 

storing detail (Brainert & Reyna, 1998; Gabrieli, 2004) 

Strategic Learning 

• The important part of learning is NOT about how much 

you learn 

• But rather 

• How efficiently you extract the main point of the central meaning 

(Gabrieli, 2004) 

• How efficiently you exclude irrelevant information so not to use up 

vital storage capacity (Vogel et al 2005) 

Strategic Learning Abilities 

• Individuals show a bias toward “seeing the forest instead 

of the trees” 

• Verbatim details fade rapidly 

• Abstracted learning persists over long intervals 

• The is a severe impairment in strategic learning after TBI 

• Tasks like summarization, finding main idea, interpretive 

statements are impaired 

Strategic Learning Concepts 

• High capacity individuals are 
more efficient at learning only 
relevant items 

• Low capacity individuals (TBI) 
inefficiently encode and learn 
irrelevant information 

• People with TBI may actually 
store as much or more 
information in memory than high 
capacity people-just the wrong 
“stuff”. 
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 Gist Reasoning: A Vivid Window Into 
Functional Complex Cognitive Capacity 
Reasoning                     

 

 

 

• Humans encode, store and retrieve 
information best in abstracted, gist 
meanings – continually. 

• Definition of gist reasoning 

• Transforms the details  

• Integrates with world knowledge 

• Synthesizes into generalized 
meanings 

• Generates novel ideas 
 

 

Suspected Problems in TBI 

• Too much selection – too little inhibition  

 

• Low efficiency of prefrontal neural connections 

 

• Stuck on more bottom-up processing 

• Good recovery of straightforward information 

recall 

• Higher-order functions required to 

strategically learn new information may 

continue to be at risk 

 

Strategic Learning Starts Early 

• Little children should be provided with the tools to 

begin strategic learning throughout the 

developmental preschool years 

• If there is an acquired brain injury (ABI), more 

specific interventions may be needed. 

Underlying Cognitive Impairments Which May Affect 

Learning and the Behaviors that Represent Them 

• Impaired attention, perception, and/or memory 

• Daydreaming, bothering another student, 
playing with materials from desk 

• Inflexibility, impulsivity, and/or disorganized thinking, or 
acting 

• Speaking out, interrupting with non 
relevant topic 

Underlying Cognitive Impairments Which May Affect 

Learning and the Behaviors that Represent Them 

• Inefficient retrieval of old or stored information 

• Poor test taker; inconsistent memory for information-recalls 

facts one day and not the next 

Underlying Cognitive Impairments Which May Affect 

Learning and the Behaviors that Represent Them 

• Inefficient processing of information: Rate, amount, & 

complexity 

• Asking for repeats of information; acting rude; doodling on 

paper; bolting the classroom/work station 
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Underlying Cognitive Impairments Which May Affect 

Learning and the Behaviors that Represent Them 

• Difficulty processing abstract information 
• Does not get double meanings of words, humor, puns 

• Difficulty learning new information, rules and 

procedures 
• Can’t learn a new game. Only sorts by shape, can’t convert to 

color 

 

Underlying Cognitive Impairments Which May Affect 

Learning and the Behaviors that Represent Them 

• Ineffective problem solving and judgment 

• May have temper tantrums like much younger aged person; 

sticks to only one solution and will not change mind  

• Inappropriate or unconventional social  behavior 

• Quick to lose temper, uses foul language at the wrong times; 

poor social interactions 

School/ Social Learning 
Child/Adolescent’s Major “Job” 

• New Learning/ Acquiring Knowledge 

• Practicing incompletely learned knowledge 

• Mental/ Cognitive exertion is essential to new learning/ 

practice 

• Language capacity is key to social learning 

 

Executive Function Developments 

• Control: self-structure work, school, and free time; 

delay gratification; initiate complex behaviors with 

minimal cues 

• Abstraction: understand strengths and limitations and 

generate strategies accordingly, create abstract plans 

to achieve long-range goals (e.g., study for passing 

grades), understand complex social situations, 

contribute to the community 

• Time: plan, sequence, estimate time required for, and 

recall temporal characteristics of complex behavioral 

events 

Social Developments Social Outcomes of Adolescence 

Elaborate and abstract self-knowledge 

Sophistication in executive functions of the self 

Separation from family and engagement with peers 

Sophisticated interaction skills 

 

Identity formation 

A sense of  belonging 

Adapted from Worthington (1989) 
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Effects on identity formation 

and sense of  belonging? 

Outcomes of ABI? 

Concrete thinking 

Impairments in self-regulation and metacognition 

Separation from peers 

Increased supervision by family 

Impairments in cognitive and communication 
performance 

What about cognitive social developments 

related to communication? 

Communication 

 Delays or impairments in semantics 

 Vocabulary and world knowledge 

 No effects on proceduralized aspects of language 

 Syntax, phonology 

 Major effects on pragmatics 

 Phenocopies of behaviors seen in a variety of adolescent 
clinical groups 

• Proportional to impairments in cognition 

- E.g., Working memory test scores predict social aspects of 
communication like inference and proverb comprehension 
(Moran & Gillon, 2005; Moran, Nippold & Gillon, 2006) 

 

Social Cognition 

• Lower scores than peers on tests of emotion 

recognition from eyes, faces, and videos (Tonks 

et al., 2007; Turkstra, McDonald & DePompei, 2001) 

• 30% of students with TBI have facial/emotional 

recognition problems (Willer, 2013) 

 

 

Peers 

• Loss of pre-injury friendships, fewer new 

friendships, shift to more social interactions with 

family vs. friends (Hux et al., 1998; Prigatano & Gray, 2007) 

• Although peers might state that they would be willing to 

befriend a person with TBI (Crothers et al., 2007) 

• Possibly heightened susceptibility to peer 

influence 
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Summary 

• Injury in adolescence disrupts ongoing brain development, 
“frontal lobe” functions are particularly vulnerable 

• Injury before adolescence may significantly delay or even prevent 
these functions from developing 

• As in typical development, trajectories differ across those of the 
same age and the “endpoint” is not known 

• Lack of pragmatic language skills can affect ability to be “social” 

• Many adolescents with TBI do not perceive social and emotional 
cues accurately 

• Nevertheless, for the most part they view themselves as “typical” 

• Loss of peers is a major negative consequence of TBI 

 Intervention 

• Intervene prior to expected developmental changes to 

provide pre-teaching/coaching 

• Provide pragmatic/social opportunities prior to  child 

losing friends 

 

 

If You Don’t Learn Anything Else  

 Remember this…….. 
• Daily Service 

• Concussions happen to all kids and learning can be 

affected. 

• Strategies that might help are available-but need additional 

research 

• There are a number of promising practices and resources 

that can help on a daily basis. 

Concussion 

• All fifty states have some concussion legislation that 

directs student safety when a concussion is suspected 

• All laws require: 

• The athlete be informed about concussion 

• Parents sign off on information about concussion 

• Coaches be trained about concussion symptoms and correct 

handling after a suspected concussion 

Concussion 

• Rest after concussion 

• Return to learn after concussion 

• Challenges to the classroom after concussion 

• Concussion standards and guidelines 

• Resources 

• http://www.cdc.gov/TraumaticBrainInjury/index.html 

• http://www.concussionsontario.org/guidelines-for-

pediatric-concussion/ 

• http://cbirt.org/resources/educators/ 

 

 

INTERVENTION 

 

 

         INTE 

http://www.cdc.gov/TraumaticBrainInjury/index.html
http://www.concussionsontario.org/guidelines-for-pediatric-concussion/
http://www.concussionsontario.org/guidelines-for-pediatric-concussion/
http://www.concussionsontario.org/guidelines-for-pediatric-concussion/
http://www.concussionsontario.org/guidelines-for-pediatric-concussion/
http://www.concussionsontario.org/guidelines-for-pediatric-concussion/
http://www.concussionsontario.org/guidelines-for-pediatric-concussion/
http://www.concussionsontario.org/guidelines-for-pediatric-concussion/
http://cbirt.org/resources/educators/
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Intervention 

• Attention  

• Task analysis 

• Task completion 

Attention and Concentration 

Strategies 

• Reduce distractions in work area 

• Divide work into smaller sections 

• Have person summarize new information 

• Use cue words to alert person to pay attention 

• Develop a nonverbal cueing system 

 

Intervention 

 

• Memory 

• Internal aids 

• External aids 

 

Memory Strategies: Internal 

• Repeat information often and 
summarize it 

• Rehearsal 

• Categorize or chunk 
information 

• Link new information to prior 
knowledge 

• Give examples with 
instructions 

Memory Strategies: external 

 

• Carry an assignment sheet for each class 

• Pre-teach vocabulary 

• Use devices as self-reminders: watches, 

computers, PDAs, smartphones, I-Pads, 

day planners 

 

 

 

Intervention 

• Organization and Planning 
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Organizational Strategies 

• Extra time for review 

• Written checklist of steps for complex tasks 

• Instruction for checking each step when done 

• Written schedule of daily routine 

• Person to meet with at start and end of school/ work day 

Organizational Strategies 

 

• Practice sequencing material 

• Outline to match lectures with notetaking sections 

• Color coded materials for each class 

• Practice organizing activities 

 

Intervention 

• Strategic Learning 

Provide Strategic Learning Skills 

 Identify main idea 

 Find 2-3 supporting pieces of 

information 

 State main ideas and supporting 

facts/ideas 

 Highlight main ideas and supports if 

reading information 

 Discuss main ideas if verbal 

 Demonstrate main directions/ideas 

Intervention 

• Problem Solving 

• How did I do it? 

• What was right about what I 

did? 

• Language 

• Receptive 

• Expressive 

• Pragmatic 

 

Interventions with Young Children 

 Play, Play, Play! 
 Introduce social 

interactions with other 
children and family 

 Stimulate receptive and 
expressive vocabulary 

 Start vocational transitions  

 Teach turn taking 

 Teach responsibility 
▪ cleaning up, organizing toys 
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Technology is a Key Factor in 

Interprofessional Work 
• I Pads/ Applications/ Computers/ U-Tube/ Social Media 

• Distance/ Online 

• Simulations 

• Avatars 

• Standardized Patients 

• Technologically Created Patients 

Why Care about Research on  Wednesday Morning? 

• Evidence based research is asked for in order to fund 

generic devices 

• This research can be used to justify best clinical practices 

• This information can be used to advocate for policy 

change and for third party payers to provide devices. 

 

Does the use of electronic organizers help the 

reorganization of the brain? 

•Concerns with memory after 

TBI 

•Can devices stimulate different 

pathway development? 

So--Today 

• I am sharing with you the results of these studies so you 

might know how electronic organizers might be used with 

individuals who have memory and  organizational 

problems. 

• Neurological connections and new pathway development 

is still being studied but clinical evidence is present. 

What Did We Learn From all the Trials? 

 Clients benefit from electronic reminders. 

 The benefit is likely due to the audible “beep” or vibration 

 Teachers and aides reported that clients were more likely 

to respond to the electronic prompts than the verbal 

reminders they frequently need to use 

 Using electronic reminder systems can enhance 

independence even if the device was programmed by 

significant others. 

 

What Did We Learn? 

• PDAs had better success rate than use of lists or 
reminders or paper calendar 

• Paper calendar was not as successful as ANY of 
the other three conditions 

• Given one verbal reminder in the morning had 
higher success rate of task completion  than no 
reminders 

• Higher success rate in least restrictive classroom 
environment 

• Use of the generic devices made the clients 
“socially” acceptable and included in  meaningful 
communications. 
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Major Themes 

 Children and adolescents can have cognitive and 

behavioral effects that impact learning. 

 Effects of injury/illness can be long lasting and may 

emerge past the time of the event. 

 Chronic health conditions can develop. 

 Families are impacted and contribute to outcomes. 

 Need for systematic communication between medical 

and community personnel 

 Need for research on assessment and intervention 

strategies 

 Training of professionals with IPE may make a 

significant difference to our students. 

How You Can Make a Difference 

 

 You are the future for these children and 

adolescents. 

 They need you to understand them so they can 

be successful in school, home and community. 

 Share what you learn today with 2 more who can 

make a difference. 


