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Learning Objectives

- Participants will describe common deficits experienced by
children/adolescents with mTBI.

- Participants will name areas of cognitive communication and how
they relate to language.

- Participants will describe how these deficits may negatively affect
participation in school.
Participants will identify appropriate assessment measures to
support children/adolescents with mTBI.

- Participants will describe appropriate evidenced-based
accommodations and treatment strategies to support
children/adolescents with mTBI upon return to school.




BACKGROUND

More about Traumatic Brain Injury
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Traumatic Brain Injury

* A Traumatic Brain Injury (TBI) is an injury to the brain that impacts the way
it functions. Brain injuries are classified into two categories: Closed brain
injury and penetrating brain injuries.

« Injuries may be caused by a bump/blow to the brain or a penetrating
injury to the brain.

* Three classifications: Mild TBI (mTBI), Moderate TBI, Severe TBI

« Causes: Motor vehicle accidents, falls, firearms, assaults, sports related
injuries (e.g. concussions), etc.

TBI Statistics
* United States: 1.5 million annually
* 75% classified as mild

* Most patients will spontaneously recover; however some will present
with ongoing symptoms that negatively impact daily cognitive
functions.




Hospitalizations due to Brain Injuries

According to the CDC:

* Hospitalizations: 223,050 in 2018
* 16,480 of these hospitalizations were pediatric patients (birth to 17 years)

* Deaths: 60,611 in 2019
* 2,476 of these deaths were in pediatric patients

* Data doesn’t include ER, primary care, or urgent care visits.
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(Centers forDisease Control and Prevention, 2021]

Glasgow Coma Scale

Tool used to icate the level of
of patients who have had an acute brain injury.

Described by Bryan Jennett and Graham Teasdale
(Assessment of coma and impaired consciousness. A

practical scale. Lancet 1974; 2:81-4.)
+ Scale looks at Eye Opening, Verbal Response, and <
Motor Movements. 5
* Used in 80 countries and has been translated into )
multiple languages. F

(Royal College of Physicians and Surgeons of Glasgow, n.d.

TBI Severity

+ Mild T8I (mTBI): Also known as a concussion
* The patient may or may not lose consciousness

+ Alteration of consciousness may range from a moment up to 24 hours

+ The patient may present with Post-Traumatic Amnesia (PTC) from 0-1 days
+ Glasgow Coma Scale (best available within first 24 hours): 13-15

* Moderate TBI

+ Marked by loss of consciousness <24 hours in length

Neurological signs of injury (e.g. Skull fractures)

The patient may present with Post-Traumatic Amnesia (PTC) from >1 day up tp <7 days

Glasgow Coma Scale (best available within first 24 hours): 9-12

* Severe TBI
+ Marked by loss of consciousness >24 hours in length

Neurological signs of injury
The patient may present with Post-Traumatic Amnesia (PTC) >7 days in length

* Glasgow Coma Scale (best available within first 24 hours): <9

(ONeiletal, 2013)]




Non-Traumatic Brain Injury

* This type of injury is due to damage to the brain caused by internal
factors. This can be caused by toxin exposure, tumors, lack of oxygen

to the brain.

* Causes: Brain tumor, stroke, heart attack, near-drowning, infection,

aneurysm, etc.
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Symptoms of TBI

Speech-Language Specific Signs and
Symptoms of TBI

* Cognitive

* Language

* Physical

* Sensory —Perceptual
* Dysphagia

* Neurobehavioral

* Voice

* Speech

(American Speech-Language-Hearing Association, n.d.




Post Injury Symptoms

ePermenter et al. (2022): Approximately 90% of symptoms typically resolve
within 10-14 days. Persistent postconcussive syndrome is diagnosed when
symptoms last more than 3 months.

eZemer et al. (2016): Found that 31.0% children (median age 12) had persistent
symptoms at 28 days post.

e According to the DSM 1V, to diagnose, the patient must present with cognitive
deficits (attention and/or memory) in addition to a minimum of 3 symptoms
from the list below:

oSymptoms:
m Headache
m Dizziness
m Sleep Disturbance
= Fatigue
m Irritability
m Personality changes
m Affective disturbance

(Permenter et al, 2022)
L
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Additional Symptoms

Anxiety

Impaired concentration

Memory deficits

Vision issues

Tinnitus

Sensitivity to light & noise

Changes in sense of smell & taste (Rarely)

{Mayo Ciinic, 2020,

Risk Factors for Persistent Symptoms

Risk factors that may affect recovery include:
* History of concussions
* Comorbid diagnoses

* Gender
* Females are more likely to experience post-concussion symptoms

* Presence of headaches/migraines
* Type of sport, if sports based
* Age

* Younger children may have prolonged recovery periods




What are Cognitive Communication
Impairments?

A cognitive communication disorder is any difficulty in cognitive
function that makes it more difficult for the individual to talk,
understand, and/or learn new information.

It includes:
« Orientation
« Memory
- Attention
+ Reasoning/Problem Solving
- Executive Function

(American Speech-Language-Hearing Association, n.d.)

2/4/2022

Orientation

* Person
¢ Location/Place
e Time

¢ Situation

Memory

* Immediate->Short Term Memory. Memory of new information for up to a
couple of minutes.*

* Long Term Memory. Memory of information for longer periods of time
(longer than a couple of minutes).®

* Episodic Memory. Memory of events or facts from the person’s life.®

* Semantic Memory. Memory of objects/characteristics; general knowledge of
the world.®

* Procedural Memory. Memory of how to complete tasks.?

* Working Memory. Ability to remember information and think about it or
manipulate the information at the same time.?

* Prospective Memory. Ability to plan ahead and remember things the person
has to do in the future.A

A (American Speech-Language-Hearing Association, n.d.)




Attention Tasks

https://www.youtube.com/watch?v=vJG698U2Mvo

Selective Attention Test from Simons & Chabris (1999)
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(simons, 2010)

Attention

* Sustained Attention. Ability to stay focused on one task for a longer
amount of time.

« Selective Attention. Ability to stay focused on one task even when
there are distractions or other stimulation in the background.

* Alternating Attention. Ability to switch attention back and forth
between different tasks.

« Divided Attention. Multi-tasking. Ability to respond and participate
in multiple different tasks at the same time.
« Happens often in a classroom environment.

(N

Upn.d)

STROOP Test

https://faculty.washington.edu/chudler/java/ready.html




Executive Function

Combination of skills to manage day to day tasks including planning ahead, initiatirag and finishing
_tasksabemg flexible when things do not go as planned, and solving problems accordingly. It also
includes:

Inhibition. Being able to stop or prevent impulses to say, do, or think about information that is
not immediately relevant.

Time Management. The ability to plan how long a task may take and how to account for
potential issues that may arise.

Self Awareness. The awareness of someone’s own weaknesses and ability to identify ways to
improve.

Awareness of Others. The person needs to be able to recognize when others do not understand
them, learn to work together with others, and resolve difficulties in a way that meets the needs
of the group.

Working Memory. Described earlier.

Metacognition/Reasoning Skills. Next slide.

(American Speech-Language-Hearing Association, n.d.)
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Problem Solving & Reasoning Skills

This includes the person’s ability to:
Know that there is a problem

Name the problem

Think of possible solutions to the problem
Determine the best solution

Take action to solve the problem

Follow up to make sure the solution has worked and change it, if
needed

Knowledee Trandlation

i

Thinking About School




Impact on school success

* Language processing in a fast paced learning environment

* Impaired reasoning and problem solving skills can lead to social issues
and organization of daily demands

« Difficulty integrating and then storing newly learned information
* Impaired discourse functioning

* Increase risk of symptoms and cyclical course

Liall etal, 2020)
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Research

- Qualitative ethnographic study
+ October 2018 - October 2019
- Students between ages of 14-16

Returned to school post concussion

(Wan etal, 2021)

What did the participants have to say?

Results indicated that the participants felt:

¢ Misunderstood

¢ Overwhelmed

e Accommodations lacked consistency, clarity, and implementation
e Challenges with returning to school when memory deficits persist
e |EP/504 Plan follow thru lacking

¢ Finding balance

(Wan etal, 2021)
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How can accommodations support return
to school efforts?

. Study found that appropriate support = more straightforward
recovery.

{Wan etal, 2021

Medical Interventions

Hospital Based Supports,
Outpatient Follow Up

* Concussion Clinics:

« Multidisciplinary approach which may include the following disciplines: MD,
NP, SLP, OT, PT, RN, Neurology/Neurosurgery, Psychology.

* Primary Care Physician:

* Assessment and treatment

(Pleacher & Dexter, 2005)|
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Medical Interventions after mTBI

Recent literature no longer supports complete “Cognitive rest” or “brain rest”

Article Strict Rest | Aerobic Exercise or
Routines
Thomas et al. (2015) X Qy
Grool et al. (2016) X Qy
Willer et al. (2019) X Qy
Leddy et al. (2021) X Qy
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Screen Time

Most advocating for limited screen time in initial stages.
-Consider effects on sleep, vision, headaches/migraines.

Macnow et al. (2021) article compared different screen time uses;
however, ongoing discussion needed for outstanding factors.

Return to School

Balance of too little vs. too much

11
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Speech-Language Pathology Evaluation
Beyond Discharge

More formal/informal assessment measures for the following areas:

Memory

Attention

Problem Solving

Executive Function

Language and information processing
Expressive language

Social Communication

Verbal fluency

Conversational discourse
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SLP Evaluation Options

* Standardized assessments
* Informal or non-standardized methods
* Behavioral observations

* Child/parent or caregiver self-report measures

Limitations of Standardized Assessments

Need to Consider Eligibility and Standard Deviation Requirement;
However...

Research has shown that standardized assessments are not always
effective in identifying deficits experienced by individuals with mTBI
(Allen et al., 2010; Hall et al., 2021; Turkstra et al., 2015).
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Considerations

Standardized testing is done 1:1, often private location
Classrooms are full of distractions

Environment may exacerbate symptoms, which then negatively
affects performance

Fatigue. Class schedule or day may have different demands (sitting
for longer durations, focus for longer, or need to switch gears each
period)

Higher level difficulties may not be captured by testing, but may
present during homework or self study

Limits in standardized tests available for pediatric mTBI
Meta-awareness and self-regulation
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Clinical Evaluation of Language Fundamentals-
Fourth & Fifth Edition

Ages 5-21;11
Norm referenced, standardized
Variable time

How does these subtests apply to cognitive communication?

Other Standardized Options

Pediatric Traumatic Brain Injury (PTBI)

Ages 6-16

Criterion referenced, standardized

Can be completed in ~30 min

-Orientation, receptive language, attention, verbal/word fluency, vocabulary,
verbal expression, immediate and delayed recall of stories, narrative
comprehension and recall, visual memory, and organization

Test of Verbal Conceptualization and Fluency (TVCF)
Ages 8-89;0

Norm-referenced, standardized

Can be completed in 25-30 min

-Category naming, letter naming, trail making (Trails-C)

14



Other Standardized Options

Ross Information Processing Assessment-Primary (RIPA-P)
Ages 5-12;11

Norm-referenced, standardized

Can be completed in ~30 min

-Meant for TBI, areas of cognitive function.

Ross Information Processing Assessment-2 (RIPA-2)
Ages 15-90

Norm-referenced, standardized

Can be completed in ~30 min

-Meant for TBI, areas of cognitive function.

2/4/2022

Informal Assessment Measures

Consider process and steps to complete in lieu of content knowledge (Turkstra et al., 2015).
ASHA suggests asking questions like:

o “Does time pressure affect performance in the classroom?

e Can the student prioritize tasks or manage more than one task at a time?

® Do classroom accommodations or task modifications help maximize the student's academic
performance?

o What natural supports in the classroom (e.g., priority seating, partnering with peers) can
facilitate academic success for the student?

o What social skills should be developed to support successful communication?”

(American Speech-Language and Hearing Association, n.d.)

Turkstra et al. (2015) revealed areas that are more likely to show deficits including ability to make
inferences, “rapid comprehension or production,” and social use of language. Executive Function
and working memory deficits may be revealed in conversation.

Just a Few Informal Options

Consider daily school work demands: Listening to lessons, reading, forming essays, quizzes/tests, working with peers.

Memory:

Reading/listening task with need to commit to memory

Recall vocabulary words or other information across short duration
Sentence unscramble

Reorder information alphabetically

-bacl
Remembering what to do in future

Attention;

Kistening of reading tasks while gradually increasing distractions
Requiring students to alternate between tasks and/or readings

Executive Function:

Organize task/day
Resolve issues that arise
Create own busines:
Effectively use agenda

Language:

Answer comprehension questions after reading/listening task
Form narratives in writing and verbally

Use age appropriate vocabulary

Name synonyms/antonyms

Organize essays

15



Review of Nonstandardized Tasks

Following slides taken from Hall et al. (2021)

Review of articles between January 2000 and August 2019

-Nonstandardized assessment tasks, compared to standardized
assessment measures
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Questionnaires

-Recognize and consider:

Possible “Symptoms” and how they may manifest for different tasks
and on different days

Student’s own report

Changes between before and after concussion
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Medical Based Questionnaire
Acute Concussion Evaluation (ACE):
Physician/Clinician Office Version

B List* nas 2 ncos a0y of hoso DOM0 15 Lsal 1033y Of i 1o past 0dy?
Indicate presence of each symptom (0=No, 1+Yes) “Lovelr & Cotins, 1998 JHTR
PHYSICAL (10) COGNITIVE (4) SLEEP (4)
Hoadacha 0 1 | Fesingmentalylogay | 0 1 | Drowsiness 6 1
Nausoa © 1 | Feslng siowsd down 0 1 | Sicoping less han usual © 1 NA
Voming 0 1 | Dmcutyconcentrating | 0 1 | Swepmgmorethanusudl | 0 1 NA
o 0 1 | Dmeuty 01 | Trouble taling askeep 0 1 NA
Dirzinoss 01 | COGNITIVE Total (0-4) SLEEP Total (0-4)
Visual problems o 1 EMOTIONAL (4)
Fatgue o 1 | inwaniy o v || e e
. Yos _No __NA
Sonaitiviy to boht 0 1 | Segness 0 1 || cogrmvocivy _ves Mo A
2 o 1 [
How dffernat s the person acting
Numbness/Tinging 0 1 | Nermusness 0 1 || comparedio hisher usual seif? (circia)
PHYSICAL Total (0-10) EMOTIONAL Total (0-4) Nomal 0 1 2 3 4 5 6 VeryDerent
(Add Physical, Cognitive, Emotion, Sioep totals)
Jow! Symprors Boor &)

(Gioia & Collins, 2006)

Student/Guardian Questionnaires

Gioia et al. (2012) created questionnaires for children and adolescents (and
family/caregiver) ages 5+.

Questions considering:

Sensory responses (vision, loud noises)
Sleep and fatigue

Mood (sad/depressed, anxious)
Physical (Headaches, balance)

(Sort of) receptive/expressive language

Role of speech-language pathologist leads to additional questions
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Assessment Interpretation

You have your assessment data, now what?
Identify strengths/weaknesses compared to baseline
Consider future coursework
- Think about every task in context of an environment (classroom, even
field)
Consider supports that would make it easier

Collaboration with student, parent, medical team, teachers will be essential
to supporting this patient
Continue to monitor over time
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School Interventions

So what do these students need?

(Rocky MountainChldren'sHealth Foundation, 2011)
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Accommodations

Not one size fits all

May need to consider alternative make up work for missed school

assignments or absence forgiveness

Alternative assignments and/or limiting homework upon return to school
Additional time

1:1 support

Preferential seating
Separate environment for tests/quizzes

Ability to leave class to take breaks as needed
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Accommodations/Strategies

To assist memory (and attention/language):

Add visual support (written directions, pictures, symbols, key words)
Access to lectures in writing (PowerPoint)

Note taking support

Audio record class

“Cheat sheets” or formula pages

List out steps needed to complete task

Have student repeat instructions in their own words

Do a walk through of directions (maybe younger students)

Mutual understanding of words/vocabulary

What is Cognitive Fatigue?

Defined as “A transient increase in mental exhaustion resulting from
prolonged periods of cognitive activity. Cognitive fatigue can be
described as feelings of mild to extreme mental exhaustion which can
last anywhere from several hours to days and is often felt as a rebound
effect after mental exertion” (Wylie & Flashman, 2017).
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Strategies for Managing Cognitive Fatigue

Measure the time frame during which you are at your cognitive “best” (before symptoms start).

1

2 Plan out your homework/studying within this window and place the hardest subjects first.

3. When studying at home, try taking a break 5 minutes before the end of that timeframe (before symptoms
start).

4. Eatasnack and drink a lot of water during break.

5. See if you can return to the activity and work about the same amount as initial time.

& Asyou progress, try to add more works sessions with breaks.

7. Experiment with extending your cognitive work time by 1-2 minutes beyond your set threshold. This could
help gradually increase your endurance.

s Manage headaches and dizziness as these can contribute to cognitive fatigue.

s Make sure you are getting adequate exercise, nutrition, hydration, and rest.

10. Advocate for yourself and do not be afraid to ask for help.

(stevens vy, 2018]
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