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Learning Objectives
Upon completion of this presentation, participants should be able to:
• List several examples of persistent cognitive symptoms resulting
from concussion and mild TBI
• Describe examples of compensation strategies for managing
cognitive symptoms of concussion and mTBI
• Develop treatment approaches for patients with persistent symptoms
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Question No. 1
A mild traumatic brain injury has a Glasgow Coma Scale (GCS) score
of…
a. 1-3
b. <8
c. 5-10
d. 13-15
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Question No. 2
An internal strategy for attention rehabilitation includes all of the
following except:
a. visualizing task prep and completion
b. using a smartphone to remind about appointments
c. focus on positive thinking
d. rehearsing learned information
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Question No. 3
True or False:
Self care should be addressed in cognitive rehabilitation.
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Concussion & Mild Traumatic Brain Injury

Brain injury in kids
• Children have the highest
rate of emergency
department visits for
traumatic brain injury of all
age groups.
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Cdc.gov

CDC.gov

Incidence
• In 2013, there were approximately 640,000 TBI-related emergency
department visits, 18,000 TBI-related hospitalizations, and 1,500
TBI-related deaths among children 14 years of age and younger.

Taylor CA, Bell JM, Breiding MJ, Xu L. Traumatic brain injury–related emergency department visits,
hospitalizations, and deaths—United States, 2007 and 2013. MMWR Surveillance Summaries. 2017;66.
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Definitions
Concussion:
• “A traumatic brain injury (TBI) caused by a bump, blow, or jolt to the
head or by a hit to the body that causes the head and brain to move
rapidly back and forth.”
Centers for Disease Control and Prevention (CDC)

Traumatic Brain Injury:
• “An alteration in brain function, or other evidence of brain pathology,
caused by an external force.”
Brain Injury Association of America
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Mild traumatic brain injury (mTBI)
• Most TBIs are mild – commonly called concussions
• Mild TBI accounts for 70-90% of TBI-related ED visits.
✓

A study of nearly 3,000 children presenting to hospital ED,
• 84.5% had mTBI
• 13.2% had moderate TBI
• 2.3% had severe TBI.

Centers for Disease Control and Prevention (CDC) National Center for Injury Prevention and
Control. Report to Congress on mild traumatic brain injury in the United States: steps to prevent a
serious public health problem. Atlanta, GA: Centers for Disease Control and Prevention; 2003.
Rivara FP, Koepsell TD, Wang J, et al. Disability 3, 12, and 24 months after traumatic brain injury
among children and adolescents. Pediatrics. 2011;128(5):2011-0840.
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Glasgow Coma Scale
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mTBI
GCS 13-15

mTBI symptoms can include:
Headache
Fatigue
Sleep disturbance
Irritability
Sensitivity to noise or light
Balance problems

Decreased concentration and attention span
Decreased speed of thinking
Memory problems
Nausea
Depression and anxiety
Emotional mood swings
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mTBI acute care
• Pediatric patients with mTBI, 82% initially visited primary care, 5%
visited specialty care, and 12% presented to an emergency
department
• Follow up:
✓
✓
✓
✓
✓

PCP
Sports Medicine
PM&R
Neurosurgery
Trauma

Arbogast KB, Curry AE, Pfeiffer MR, et al. Point of health care entry for youth with concussion within a large
pediatric care network. JAMA Pediatrics. 2016:e160294.
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Pediatric PM&R
Physical Medicine & Rehabilitation
• Assessment
✓
✓
✓

Symptom tracking
Cognition screening
Physical function – vision, motor, balance
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Pediatric PM&R
Physical Medicine & Rehabilitation
• Assessment
• Plan
✓
✓
✓

Home recommendations
Return to learn
Return to play
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Pediatric PM&R
Physical Medicine & Rehabilitation
• Assessment
• Plan
• Parental Education
1)

Keep a personal health record with information about the injury, medical
appointments, and care recommendations

2)

Watch for signs and symptoms of brain injury

3)

Communicate with their child’s school about the injury and the need for
accommodations and monitoring

4)

Track the number of brain injuries their child experiences
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Dispelling the myth of mTBI recovery
• Patients frequently given the message that they should
have “complete brain rest”
• May lead to increased sensory sensitivity and exacerbation of some
symptoms

• May increase focus on symptoms, loss of roles, mood changes
19

Recovery through activity…gradually
• Treatment focuses on:

✓ Moderation of activity (ie. reading, computer use, socialization,
cleaning, school, physical activity, etc)
✓ Frequent “brain breaks”
✓ Gradually increasing intensity and duration of activity, as long as it
doesn’t exacerbate symptoms
✓ Use of effective coping skills
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The team
• Physician or advanced practitioner
• Neuropsychologist
• Clinical social worker
• Occupational therapy
• Speech Therapy
• Physical Therapy
• Vestibular Therapy
• Vocational Rehabilitation Counselor
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Cognitive Complaints

Common cognitive complaints after mTBI
• Difficulty remembering things
• Trouble multi-tasking
• Becoming distracted easily
• Problems getting started on tasks
• Unable to finish projects started
• Trouble making decisions
• Slowed thinking, taking longer to do things
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Awareness
• Key for cognitive rehabilitation
• Fortunately, most patients with concussion/mTBI have good
awareness

✓ Able to identify and use strategies
✓ Able to self monitor
• Unfortunately, that awareness can contribute to negative thinking

✓ Frustration
✓ Catastrophizing
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Role of Occupational Therapy in
Cognitive Recovery

No symptom is an island…
• We cannot isolate and treat cognition alone.
• Effective cognitive rehabilitation will also consider social, behavioral,
and emotional functioning.
• Cognitive rehabilitation is a partnership between the clinician and the
individual with mTBI, as well as their family.
• A treatment approach that focuses on management of symptoms
while simultaneously increasing participation in usual daily activities

Sohlberg and Mateer, 2001
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Strengths of Occupational Therapy
cognitive rehabilitation
• Educate on mTBI recovery, cognitive fatigue, and the interplay of
other personal or contextual factors
• Validate their personal experiences and symptoms
• Provide tools to help them manage their symptoms and to help
them resume activity safely
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International Classification of
Functioning, Disability & Health
Integrated Biopsychosocial Model
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American Speech-Language-Hearing Association - www.asha.org
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Goals of Occupational Therapy
-- cognitive rehabilitation
• To increase participation in meaningful and productive daily
activities
• To improve performance of activities of daily living and instrumental
activities of daily living
• To increase performance satisfaction of activities of daily living
(ADLs) and instrumental activities of daily living (iADLs)
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Memory
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Memory
input
• Attention

✓ Identify barriers (internal and external)
✓ Generate strategies
• Engaging the senses

✓ Hear it! Write it! See it!
• Eliminate distractions

32

Memory
storage
• Repetition
• Visualization
• First letter mnemonics
• Association
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Memory
retrieval
• Organization
• Increase time
• Decrease pressure
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Memory rehabilitation approaches
• External compensations
• Internal strategy training
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Memory external strategies
bypass impaired functions by providing an alternative strategy to
record and retain information or to cue adaptive behaviors
• Calendar/Planner
• Smartphones
• Alarming watches
• Voice recorders
• Tablets
• Computers
• Cue cards
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Memory -Internal Strategies
metacognitive strategy training
• Requires awareness of the need for such strategies
• Self instructional
• Can be facilitated by external strategies

✓ With repeated exposure, higher level patients begin to internalize
the strategies
✓ Examples: Slow Down, Stop and Think
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Memory Internal Strategies
• Association

✓ Associating something new with something you already know
✓ Using visual imagery to understand the relationship between
information
• Organizational
✓ Acronyms
✓ Clustering/Making categories
✓ Visualization
✓ Keep a consistent routine
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Examples of self instructional strategies
Stop and think
Slow down
Visualize what you will need before starting
Repeating or rehearsing information
Positive affirmations
Take a break when needed
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Attention
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Attention
Focused: recognize sensory information

✓ Sustained: Maintained over a period of time
✓ Selective: Ability to process target information specifically and
inhibit non target information simultaneously
✓ Alternating: Shifting focus between tasks that have different
demands
✓ Divided: Responding to two or more stimuli simultaneously
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Attention
Two approaches to treating attention

Direct Attention Training

Strategy Training

✓ Attention Process
Training
✓ “Attention Stretch”

✓ Task Management
✓ Environmental
Modifications
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Attention
Strategy training – task management
• Pacing
• Taking Breaks
• Choosing “best time of day”
• Talking through tasks
• Anticipating task demands
• Self monitoring
• Breaking tasks into smaller steps
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Attention
Strategy training – environmental modifications
• Choose most helpful environment
• Remove distractions
• “Do not disturb”
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Executive Function
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Executive function
• Planning
• Managing time
• Working memory
• Problem solving/decision making
• Organizing and integrating past and present information
• Mental flexibility
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Executive function
Two approaches to treating executive function

External structure

Behavior regulation

✓ Planner/calendar

✓ Goal setting

✓ Checklists

✓ Self monitoring

✓ Cell phone timers &
alarms

✓ Problem solving
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Executive function
Behavior regulation: goal setting
• Goal: What is my goal?
• Plan: What will I need? What problems might I encounter? What are
some alternatives?
• Do: Execute the task. How am I doing?
• Review: Did I meet my goal? How did I do?
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Executive function
Behavior regulation: self questioning and monitoring

✓ What do I need to do? What will I need? How long will it take?
✓ How am I doing? Stop to check. Am I following my checklist? Am I
staying on task?
✓ Did I complete everything I set out to do? Did I have any
problems? How long did it take?
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Executive function
Behavior regulation: problem solving
• Ability to identify a problem
• Ability to generate ideas or solutions
• Ability to mentally manipulate, compare and contrast ideas
• Logical and rational thought process
• Anticipate possible outcomes
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Executive function
Behavior regulation: problem solving
Step 1

Recognize the problem and define it. Identify a goal.

Step 2

Create a plan. Generate solutions, list the steps of those solutions.
Identify the advantages and disadvantages of each solution.

Step 3

Choose a solution. Execute the task. Use self-monitoring.

Step 4

Evaluate the outcome. Was the goal met?
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Persistent Symptoms

The other players…
• Symptoms of mTBI can be imitated or exacerbated by other
conditions, including but not limited to:
✓
✓
✓
✓
✓
✓

Cognitive vs physical fatigue
Stress
Sensory sensitivities
Sleep disturbances
Anxiety or depression
Headaches, chronic pain
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Risk factors for poor outcomes
• A history of stressful events may predispose persons with mTBI to
have poor outcomes
• Emotional risk factors including over-achievement, dependency,
grandiosity and borderline personality traits can compound symptom
presentation in persons with mTBI

van Veldhoven et al
Ruff et al
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Cycles of increased symptoms
• Difficulty tuning out distractions
• Fatigue
• Cognitive errors
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Difficulty tuning out distractions

•Fatigue
•Difficulty tuning out distractions
•Overwhelmed
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Fatigue
•Fatigue
•Difficulty
•Fatigue tuning out distractions
•Headaches
•Difficulty
•Stress tuning out distractions
•Sensory sensitivities,
•Increased
sensitivity, overwhelmed
•Mood
•Increased sensitivity, overwhelmed
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Cognitive errors
•Cognitive error
•Emotional
response
•Cognitive
error
•Cognitive
error
•Fatigue,
Headaches
•Emotional
response
•Emotional
response
•Stress
•Sensory
sensitivities,
•More difficult
for brain to process
•Mood
•More difficult for brain to process

59

Touch

Hear

See

Smell

Taste

Overload!

• Input faster than output
• Feeling overwhelmed
• Goal to avoid overflow

Processed
Information
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Understanding Cognitive Fatigue
• Commonly experienced, less commonly understood
• May occur separately or in conjunction with physical fatigue
• Often feels disproportionate to level of effort or activity
• Can be cumulative
• Results in declining cognitive functions
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Tools for Managing Cognitive Fatigue
• Brain Breaks
• Planning ahead
• Moderation
• Using a planner
• Create “brain space”
• Anticipate activity demands
• Reflect on activity levels and performance
62

• Establish routine/structure

Rebuilding structure
• Initial meeting, providing the education and making
recommendations on pacing, taking breaks, and engaging in self
care activity
• Next meeting, discuss and address barriers to those
recommendations

✓ Why didn’t brain breaks work?
✓ What does your day look like?
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A Personal Plan
• Specific plan for how/when brain breaks will take place
• Create a list of activities from which a routine can be made
• Make a realistic plan and put it in writing
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“Awakening” of hidden issues

•Previous set of coping strategies was effective
•After brain injury, problems emerge that were
previously manageable
•Previous set of coping strategies no longer
effective, or person is unable to implement those
strategies

Simultaneous increase in stress and decrease in ability to cope
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What can a therapist do? Focus on function!
• Sleep hygiene
• Moderating or modifying previous coping skills and activities
• Identification of new coping or stress management skills

✓ Relaxation training, diaphragmatic breathing, assertive
communication, prioritization, exercise, journaling etc.
• Referral to an appropriate provider to address mood or adjustment
issues
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Reinforcing the role of occupational therapy
• Provide the patients with the information and tools needed to restore
participation in their daily activities
• Help patients understand how they play an active role in their own
recovery
• Facilitate self monitoring with a focus on pace of activity rather than
on symptoms
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Basic self care
• Sleep hygiene/Fatigue management
• Rest breaks
• Exercise/Activity
• Spirituality
• Nutrition
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Sleep hygiene
• Sleep schedule: Go to bed and get up at the same time every day
(including weekends)
• Daytime activity
• Limit naps to 30 minutes
• Avoid caffeine to 10 hours before bed
• Manage stress
• Develop the same bedtime routine
• Cool, dark, quiet bedroom
69

Brain breaks
• Sitting quietly not doing anything else
• May close eyes and/or do other relaxation strategies during the
break
• 5-10 minutes every hour initially, but may need more depending on
the demands of the task
• Have the patient ask themselves questions periodically to help them
self monitor their fatigue levels
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Exercise
• Wait to begin more strenuous activities or exercise until approval
from physician/provider
• Walk
• Household chores
• Balance of activity and rest
• Self monitor the brain and bodies response to activity
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Spirituality
• Prayer
• Meditation
• Nature
• Gratitude
• Reflection
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Nutrition
• Making time for meals
• Planning a head for healthier choices
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Moderation & time management:
• Schedule/Plan
• Ask for help
• Prioritize
• Break tasks down

• Pace self
• Life balance
• Be realistic
• Take breaks
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Evaluating stressors
Can Control

Can’t Control

Important

Not Important
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Positive vs. Negative Thinking
• Stop and evaluate thoughts
• If a negative thought enters, evaluate it rationally and respond with
affirmations of what is good
• Don’t say anything to yourself that you wouldn’t say to someone
else.
• Be gentle and encouraging.
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Brain Break

Question No. 1
A mild traumatic brain injury has a Glasgow Coma Scale (GCS) score
of…
a. 1-3
b. <8
c. 5-10
d. 13-15
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Question No. 2
An internal strategy for attention rehabilitation includes all of the
following except:
a. visualizing task prep and completion
b. using a smartphone to remind about appointments
c. focus on positive thinking
d. rehearsing learned information
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Question No. 3
True or False:
Self care should be addressed in cognitive rehabilitation.

TRUE
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Summary
• mTBI can produce cognitive and emotional symptoms that have major life
implications
• Cognition should not be treated in isolation but consider social, emotional and
behavioral functioning
• Nutrition, sleep, and activity level will impact cognitive performance
• Work together to help the patient identify what is impeding their recovery
• Listen to your patient and provide reassurance
• Offer hope and tools to manage symptoms
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Resources
• Brain Injury Association of America
✓ www.biausa.org

• Model Systems Knowledge Translation Center - TBI
✓ https://msktc.org/tbi

• CDC
✓ https://www.cdc.gov/traumaticbraininjury
✓ https://www.cdc.gov/HeadsUp
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Questions?

