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Slide 1 (Title Slide) 

Hello everyone, I’m very excited to be here with you all today. My name is Jim Wright, and I am 

a doctoral student at the University of Oregon.  My advisor is Dr. McKay Sohlberg, and I’m sorry 

she was not able to join us today.  I will spend the next few hours talking with you all about the 

role of the SLP in multidisciplinary concussion management for adolescents experiencing 

persistent concussion symptoms, or PCS for short.  

 

A quick background about myself. I am a person who stutters and clutters, so there may be 

instances where I’m dysfluent during the presentation. I will do my best to keep my speech rate 

controlled, but at any time if you need something repeated, please do not hesitate to ask me to 

do so.  

 

Slide 2 (Financial Disclosure) 

We have no financial disclosures to share with you all today.  

 

Slide 3 (Learning Objectives) 

Here are today’s four learning objectives for the presentation. We will discuss these in depth in 

their own sections of the presentation. The first objective is to describe the pathophysiology of 

concussion, clinical symptoms, and theories for the etiology of prolonged concussion symptoms 

(PCS). Today’s second objective is to identify the required multidisciplinary practitioners for 

effective and coordinated concussion management. The third objective is to describe the models 

for coordinating integrated care in different contexts including school-based coordination and 

medical-school coordinated communication. Lastly, the fourth objective is to describe the range 

of available SLP-delivered treatment options to address ongoing symptoms disrupting return to 

learn, play, and community function.  

 

Slide 4 (What is Concussion Section Title Slide) 

So, in this first section, I will be going over some basic facts on concussion including how it is 

defined and current epidemiology rates. I will then provide a condensed description of the 

neurophysiology of concussion and how these physiological alterations manifest in clinical 

symptoms. I’ll then conclude this section discussing the theories on how PCS develops.  

 

Slide 5 (Epidemiology)  

Let’s begin with epidemiology. According to the authors cited on the bottom of this slide, every 

year there are 1.6-3.8 million concussions in the United States. Concussion statistics are often 

very closely tied to sports. Annually, there are an estimated 300,000 sports-related concussions 

in the United States. On the slide, SRC refers to sports-related concussion. I also want to share 

that the most common cause of concussion in the age 15-24 demographic, besides sports, is 

motor vehicle accidents, which is abbreviated MVA.  

 

 

 



Slide 6 (Sports Gender Disparity) 

I have added this slide to discuss a few quick points on the gender disparity in the rate of 

sports-related concussion, which is from the work of Marar et al. In their longitudinal study, 

they studied concussion rates across 20 sports from a national high school data base over a 

two-year period. Concussion rates are measured by athletic exposure, abbreviated AE, which is 

defined as one player participating in one game or one practice. The twenty sports listed are 

organized from highest concussion rates at the top to lowest rates at the bottom.  

 

When I look at this table, the big takeaways for me are that: 

• overall concussion rates are higher in games than in practice.  

• girls were found to have a higher concussion rate in sports played with the same rules 

(e.g. basketball, soccer) 

• majority of students in this study missed at least one week of sport activity due to their 

concussion 

 

Slide 7 (Definition)  

This slide provides a quick definition of concussion. (READ SLIDE) It is The application of 

biomechanical force to the head and/or neck via linear and/or rotational acceleration that leads 

to observable changes in cognitive, somatic, and neurobehavioral functioning.  The key feature 

of concussion is the application of force to the individual, which I will soon provide more detail 

on.  

 

Slide 8 (Pathophysiology) 

I would now like to speak about the pathophysiology of concussion, specifically biomechanics of 

inducing a concussion, the neurometabolic cascade of events that occurs at the cellular level 

following the injury, and lastly, connecting these physiological events to clinical symptoms.  

 

Slide 9 (Keys to Biomechanics of Concussion) 

As I previously mentioned, the key to inducing a concussion is FORCE.  

 

We quantify force as the mass of an object times its acceleration  

 

Let’s apply that to humans. The human brain, on average, weighs about 1400 grams. 

 

Because this mass is constant, the force applied to the brain will depend upon the acceleration 

of the object acting upon it. What this means is that objects traveling at higher accelerations 

will increase the force of impact.  

 

Therefore, to prevent force from increasing, it’s important to prevent acceleration from 

increasing, which is where we bring in the second key…IMPACT DURATION  

 

If we increase the impact duration, that allows for acceleration to decrease, which therefore, 

will decrease the force. Let’s apply this to some real-world contexts: the impact duration of car 

accidents is approximately 3-7 ms and 15 ms for NFL collisions. So roughly, the impact humans 



experience may range from 3-15 ms. This impact duration allows humans to withstand 

accelerations within the range of 80 – 160g of force without sustaining a concussion.  So any 

object that impacts the head/neck region at an acceleration greater than 160g of force is likely 

to cause a concussion to occur.  

 

Slide 10 (Acceleration) 

Another key aspect of concussion biomechanics is to specify the type of acceleration the brain 

is experiencing when force is applied.  The two types of acceleration that may impact the brain 

are linear acceleration and rotational acceleration.  Often, the human head may experience 

both types of acceleration at the same time due to way the brain is anchored atop the brain 

stem like a lollipop.  The cerebrum is suspended in cerebrospinal fluid that sits atop the 

brainstem. It’s a compact space for the brain within the cranium, but there is enough space for 

the brain to move in a linear or rotational fashion when a substantial amount of force is 

applied.  

 

Rotational forces are very impactful in concussion because they allow the structures deep 

within the brain to receive the most stress.  These deep structures within the brain are 

predominately the axons that weave through the brain connecting one area to another.  The 

trademark of concussion is alteration to these axons, which is most significantly caused by 

rotational force. 

 

Slide 11 (Effective Mass) 

I want to briefly discuss this principle of effective mass, as it may influence the amount of 

acceleration applied to an individual.  Effective mass is the combined mass of the head 

anchored to the body based upon the tension of the neck muscles, specifically the omohyoid 

muscle. As we can see in the picture, babies have a limited ability to increase their effective 

mass because the majority of their mass already resides in their head. Second, they lack the 

neck muscle tone to effectively couple their head to their torso.  It is easier to increase effective 

mass for adults as total mass is more evenly distributed across the body and there is sufficient 

muscle tone to increase the tension to couple the head and torso together. 

 

So why is this important? If force is constant, an individual can reduce the rate of acceleration 

applied by increasing their effective mass.  Our head, on its own without tension in the neck 

coupling it to the body, possesses a smaller mass than if the head and torso were coupled 

together with tension. With a smaller mass, an individual is more prone to concussion when a 

constant force is applied because the acceleration will be higher. Conversely, if we increase the 

effective mass for a given force, we reduce the acceleration applied.  

 

This principle provides a biomechanical rationale for the differences between concussion rates 

in males and females in sports. Because males have a larger effective mass than females, they 

are more able to withstand a constant force because the acceleration applied will be reduced 

compared to females.  

 

 



Slide 12 (Impulse Magnitude) 

This brings us to the final key of concussion biomechanics, which is impulse magnitude.  The 

unique thing about impulse magnitude is that it ties all of the biomechanical keys together. We 

calculate impulse magnitude as the force during the impact divided by the duration of the 

impact.  

 

The impulse magnitude of a collision will vary based upon these two variables, force and time. 

Essentially, the best way to reduce the force applied is to increase the duration of the impact.  

 

And this is why the use of helmets in sports like football, hockey, lacrosse, and cycling is so 

important. One, they prevent skull fractures.  Outcomes are much worse for injuries with skull 

fractures, specifically in terms of costs of services due to an increase in recovery time. 

 

 Second, helmets reduce direct energy transfer from skull to skull contact. Without a helmet, 

the force of impact is directly applied to the skull at one location and then trasferred into the 

brain at one specific location.  The helmet is so important because it distributes the force 

applied around the plastic lid instead of allowing the force to directly penetrate the skull and 

brain tissue at one location. 

 

Third, helmets also reduce the rate of head acceleration by increasing the impact duration. 

Looking back to the impulse magnitude equation, because the duration is going to increase, the 

potential force applied will be decreased.  

 

Overall, a helmet will not prevent concussion, but it will reduce the force applied and may 

reduce the severity of injury.  

 

Slide 13 (Neurometabolic Cascade) 

Let’s move onto the second part of concussion physiology, which is the neurometabolic cascade 

of events that occurs at the cellular level within the brain after force is applied. The information 

I will be sharing on this topic comes predominately from the work of Drs. Christopher Giza and 

David Hovda, who work together at UCLA to study the physiology of concussion using 

experiments on mice and rats.  

 

Slide 14 (Action Potential Review) 

I want to first establish the process of a typical action potential as the ionic changes that 

typically occur are involved following a concussion.  

 

At rest, the neuron is negative is to the extracellular space and requires a stimulus to 

depolarize. After the stimulus occurs, ion channels along the neuronal membrane open, which 

allows for sodium to enter into the cell and potassium to leave the cell into the extracellular 

space. This process depolarizes the neuron. Ionic transfer eventually shifts back and the neuron 

returns to resting membrane potential.  

 

Slide 15 (Cascade Stages) 



With that foundation of the action potential, we will now discuss the four stages of the 

neurometabolic cascade of concussion, which are:  

1. Biomechanical force applied to the brain, which is the acting stimulus to cause depolarization  

2. Ionic flux and the mass release of glutamate  

3. Energy crisis, which is the decrease in cerebral blood flow as energy demand increases  

4. Axonal dysfunction  

 

Slide 16 (Picture 1) 

This is a schematic of the neurometabolic cascade. I will walk through each step and we will 

return to this picture afterwards.  

 

Slide 17 (Ionic Flux) 

The neurotransmitter glutamate is the primary excitatory neurotransmitter in the central 

nervous system.  When biomechanical force is applied as previously described, it acts as the 

distress signal that triggers a mass release of glutamate.  

 

This all occurs during a state of ionic flux where the neuron depolarizes. Like a typical action 

potential, Potassium ions exit the cell while sodium ions enter. However, unlike a typical action 

potential, calcium ions now enter the cell following the application of force, which affects the 

neuron’s typical functioning.  

 

Slide 18 (Energy Crisis) 

Before discussing the energy crisis, I want to first establish how the cell creates its energy 

through the process of glycolysis. Glycolysis is the production of adenosine triphosphate (ATP) 

through the metabolism of glucose. The production of ATP provides the cell it’s energy source 

to carry out its needs.  

 

To return to homeostasis after ionic flux commences, sodium ions need to be pumped back out 

of the cell and potassium ions back into the cell.  Along the neuronal membrane, there are 

sodium-potassium pumps that function to transfer these ions in and out of the cell during a 

typical action potential.  Following the concussion distress signal, these pumps kick into 

overdrive to bring potassium back into the cell and force sodium out.  Because the state of ionic 

flux is so strong, the pumps kick into overdrive beyond their capacity, which burns through the 

neuron’s energy reserve.  Because the pumps need more energy, the neuron enters a cycle of 

hyperglycoloysis, where more ATP is being produced to meet the needs of the pumps.  The 

neuron is now producing ATP at a level much greater than for typical cellular needs.   

 

The process of glycolysis is contingent on the supply of blood flow to the brain. The problem, 

however, is that after the distress signal is fired following the application of force, blood flow to 

the brain automatically decreases. So now the demand for energy has spiked, but the supply to 

create the energy decreases.  

 

At the same time blood flow decreases, the calcium that entered the neuron becomes trapped 

in the mitochondria, which is the primary organelle responsible for creating the cell’s energy.  



The unique thing here, though, is that the accumulation of calcium in the mitochondria is a 

cellular defense mechanism to help the cell return to homeostasis. This is because calcium fuels 

the release of glutamate upon entering the cell, so the mitochondria removes it from the 

equation at the cost of losing the ability to produce more energy.  

 

Together, the combination of the “uncoupling” of supply and demand between blood flow and 

energy and the accumulation of calcium in the mitochondria creates what is referred to as the 

“spreading depression” where glucose metabolism to produce energy is decreased for a 

prolonged period of time.  

 

Slide 19 (Picture) 

This image, again from the work of Giza & Hovda, displays the timeline of these events based 

on their studies with mice and rats.   

 

Looking at each line individually, you can see the ionic flux characterized by the spike in 

glutamate release and efflux of potassium at the same time as influx of calcium. We also see 

the initial spike in glucose metabolism to create more energy to support the sodium-potassium 

pumps’ effort to return the neuron to ionic homeostasis.  This is followed by the stage of 

depressed glucose metabolism that coincides with the decrease in blood flow, which is needed 

to supply the production of ATP. Also, note the prolonged state of altered calcium release 

which also contributes to the decrease in the cell’s energy production. I do also want to point 

out that the theory for why blood flow initially decreases following the distress signal is that the 

body is trying to prevent the possibility of a rise in intracranial pressure if neuronal swelling 

were to occur following the injury. If blood flow remains constant at a time where swelling is 

increasing, intracranial pressure rises too much which may lead to much worse outcomes than 

a concussion. So it would appear the body is willing to withstand a concussion knowing it’s a 

better outcome than a rise in intracranial pressure. 

 

Based on these studies, the prognosis of a 7-10 acute concussion recovery was developed; 

however, more recent literature has determined that typical recovery concussion in humans 

may last from two weeks to three months.   

 

Slide 20 (Cytoskeletal Damage and Axon Dysfunction) 

The skeletal structure of axons is significantly impacted after the concussion signal is fired.  

First, the ionic flux of calcium acts as a significant disrupter and erodes the structural integrity 

of axons.  Second, the force itself causes the axons to stretch, which leads to blebbing along the 

axons, which is the formation of tiny bubbles along the axonal membrane.  The applied force 

also disrupts the microtubules that line the axonal membrane, which are responsible for 

supporting axonal structure and transporting vesicles of neurotransmitters from the soma to 

the axon terminal.  If the microtubules are significantly damaged, it may result in the 

interference of axonal transport and disruption of neural transmission at the synapse, which 

can cause axonal disconnections.  

 

 



Slide 21 (Last Picture) 

So let’s return to a diagram one last time. This one is drawn a little differently than the first but 

presents the same idea.  

 

1. Signal strikes and leads to depolarization and action potentials  

2. Ionic flux – mass release of glutamate – sneaks through the AMPA channel, kicks out the 

magnesium blocking the NMDA channel to allow a larger flow of glutamate through this pore.  

3. Potassium efflux, sodium and calcium influx  

4. Increased pumping to return cell to homeostasis which leads to… 

5. Hyperglycoloysis – initial spike in the production of energy to support the pumps  

6/7. Combination of decreased blood flow and accumulation of calcium in the mitochondria 

causes the neuron to reach a state of prolonged depression where ATP cannot be produced  

8. Calcium influx along the axon interferes with axonal functioning and damages the integrity of 

the axonal structure.  

 

Slide 22 (Early Events) 

To sum up, the early events of the cascade occurring in the first few days of the 7-10-day 

window include the: 

• mass release of glutamate  

• ionic flux with potassium exiting the cell and sodium and calcium entering the cell  

• quick state of hyperglycoloysis to return to homeostasis  

• decrease in blood flow 

• accumulation of calcium in the mitochondria which contributes to the depressed state 

of glucose metabolism  

• axonal injury  

 

Slide 23 (Late Events) 

The key late event is the recovery and return to baseline of glucose metabolism and blood flow. 

In extreme cases or more severe injuries, you could also see delayed cell death, chronic 

alterations in neurotransmission, or axonal disconnections.  

 

Slide 24 (Symptoms) 

So we’ve discussed how and what is happening following a concussion. Now I want to share 

how these events manifest as symptoms.  As discussed, axons and structures deep within the 

brain receive the most stress due to rotational forces, leading to axonal injury. Because of 

anatomical differences in individual axonal pathways, we will see symptoms vary from person 

to person based upon which axons are the most impacted. What I think is interesting from this 

image is that higher level behaviors are most impacted when cortical axons are disrupted. It’s 

then automatic behaviors and functions that are most impacted when subcortical axons are 

disrupted.  

 

 

 



Slide 25 (Symptoms) 

These are the four symptom clusters for concussion: physical, cognitive, emotional, and sleep. 

Common examples of physical symptoms include headaches, fatigue, nausea, and dizziness. 

Cognitive symptoms often include disruptions in processing time, memory, or attention. 

Psychological/emotional symptoms may include heightened levels of depression or anxiety. 

Lastly, symptoms related to altered sleep include difficulty falling asleep, staying asleep, or 

napping too frequently. 

 

As SLPs we tend to focus on the cognitive symptoms, however, it’s important to note that 

cognitive symptoms often co-occur with symptoms from other clusters and are often 

exacerbated by the presence of other symptoms, such as anxiety, difficulty sleeping, or 

headaches.  

 

 

Slide 26 (PCS Complexities) 

That concludes the discussion on concussion physiology. We will now shift gears and talk about 

the complexities to treating PCS. Specifically, I’ll discuss the importance of multidisciplinary 

communication and coordination and how we treat PCS in Eugene through the Eugene Youth 

Concussion Management Team, or CMT for short.  

 

Slide 27 (PCS Defined) 

So let’s define PCS. The acronym traditionally stood for Post-Concussion Syndrome. It then 

shifted to Persistent Concussion Symptoms and now to Prolonged Concussion Symptoms. The 

shift in the literature to Persistent and Prolonged occurred because it is believed that the 

terminology of the condition itself can contribute to symptom duration. Terms such as 

“persistent” and “prolonged” are reinforcing to patients that their symptoms are not going to 

last forever.  

 

PCS occurs in 10-15% of the 1.6-3.8 million annual concussions in the United States.  

 

PCS is diagnosed as the presence of three or more symptoms three months post-injury. This 

criteria is agreed upon in both the DSM and ICD-10.  

 

Slide 28 (ice burg)  

As SLPs, we are interested in treating the prolonged cognitive symptoms post-concussion. This 

graphic represents the variety of factors that may mediate these cognitive difficulties. At the tip 

are the visible things we treat, the specific cognitive domains of attention, memory, and 

executive functioning skills. However, these skills are often impacted by the factors below the 

surface. The factors below the surface develop based on the individual’s pre-injury demeanor 

and post-injury psychological response to the injury. Therefore, it is imperative that our 

interventions address these below-the-surface factors to successfully impact the cognitive 

challenges above the surface.  

 

 



Slide 29 (Biopsychosocial) 

I love this graphic. It displays the biopsychosocial conceptualization of PCS developed by 

Silverberg and Iverson. Using this model, the etiology of PCS is characterized as an interaction 

between the following factors: 

• pre-injury characteristics  

• the context of the injury  

• post-injury response to symptoms  

 

Slide 30 (Biopsychosocial explained) 

The graph can be a little hard to interpret, so this slide attempts to make things a little more 

transparent.  

Pre-injury factors represent the individual differences we all develop with, such as our genetic 

makeup or social circle that can influence our response to an injury. Three consistent pre-injury 

predictors of PCS often cited in the literature include female gender, history of previous 

concussions, and psychological history of depression or anxiety.  

 

Injury related factors relate to the injury itself including the severity of the physiological event 

and even the context the injury occurred in.  

 

Lastly, post-injury factors represent the individual’s psychological response to the injury and 

their ability to cope with the experience of symptoms.  Often, individuals report the 

prolongation of symptoms due to the nocebo effect, which occurs when an individual perceives 

they have symptoms simply because they sustained a concussion and believe they will not 

improve.  Another common post-injury factor that drives symptom prolongation is the 

misattribution of symptoms. This occurs when an individual attributes the symptoms or 

difficulties they are experiencing to the concussion instead of another pre-existing concern such 

as depression or anxiety.  

 

Another common post-injury factor that contributes to prolongation of cognitive symptoms 

that we’ve witnessed in our clinic is the patient’s inflated sense of themselves before their 

injury. Unlike moderate to severe TBI, patient’s with concussion maintain their sense of self-

awareness, and at times, it leads to a hyper self-awareness of their perceived deficits following 

the injury and an inflation of how they were functioning prior to the concussion. Therefore, 

with these cases, we believe it’s important to provide the individual counseling support and 

education to help them manage their hyper-sensitivity to perceived deficits post-injury and 

their inflation of their prior selves.  

 

Slide 31 (Kenzie et al scales) 

I made a change to the original slides that were shared and decided to add this graphic. It 

comes from a paper by Kenzie et al. (2017) and provides an alternative description to 

developing PCS called the Multi-scale framework for concussion.  

 

In this framework, there are four scales that contribute to concussion injury and recovery: 

cellular, network, experiential, and social.  At the cellular scale, we mainly have the events of 



the neurometabolic cascade like ion imbalance, metabolic dysfunction, and energy crisis. The 

purpose of the network scale is to highlight the neuronal pathways and connections that exist 

within our brain. Following the injury, the brain is forced to make alternative connections based 

upon the extent of the injury at the cellular level.  If specific networks are impacted by the 

injury, certain symptoms may arise related to cognition, balance, and sleep. The disruptions at 

the network scale lead to the experiential scale, where the individual experiences the 

concussion through the presence of symptoms. Lastly, we arrive at the social scale, which 

encompasses the manner in which interactions and relationships with other people impact the 

individual’s injury or recovery.  

 

What’s unique about this representation is that factors from each scale may impact each other 

to create feedback loops and it doesn’t necessarily have to occur in a linear progression. For 

example, the development of headaches due to changes at the cellular and network scales 

manifest at the experiential scale. The presence of headaches at the experiential scale may 

increase stress also at the experiential scale. As stress goes up, a feedback loop may be created 

that prolongs changes at the cellular and network scales that drives the experience of 

headaches.  

 

 I also want to point out that on the outside of the system are the external factors. On the left 

we have the injury context and pre-injury personal characteristics, and on the right we have 

interventions that impact the system during recovery. Across from left to right is the ongoing 

environment the individual experiences every day.  

 

I really like this visual because it provides a different way of understanding the many factors 

that contribute to PCS development and identifies why it’s important for all of us, regardless of 

our role, to be aware of which scales are most significantly driving the feedback loop. As SLPs, 

we tend to focus on the experiential or social scales, the behaviors the individual is presenting 

with. But it’s important to strengthen our knowledge of the network and cellular scales to 

better understand what may be causing what the individual is experiencing and how those 

experiences continue the loop.  

 

Slide 32 (Why it’s complicated) 

So why is treating PCS so difficult? For one, we’re often treating students and individuals where 

there are no biomarkers to identify how severe the injury is or when they are fully recovered. 

Remember, concussion is not a structural injury like moderate to severe TBI. Instead, it is a 

functional injury driven by depleted energy sources and blood flow that is not easily 

transparent on brain imaging. Also, individuals with PCS usually perform within normal limits on 

cognitive testing, which makes it more challenging to corroborate a patient’s symptoms. Simply 

put, there is no objective way to determine the severity of one’s symptoms, which suggests we 

must rely on self-report and treat what the individual reports to be challenging.  

 

This also suggests that an integrated approach to symptom management is key to achieving 

symptom resolution as the individual will likely be experiencing a variety of symptoms from the 

four symptom clusters.  



 

Slide 33 (Silos) 

The goal of this slide is to represent that silo’d healthcare and concussion management does 

not work. In our case, to effectively manage the cognitive symptoms, SLPs need to be aware of 

how physical and psychological symptoms are contributing to the prolongation of symptoms. 

The same goes for teachers, PT’s, AT’s, physicians, psychologists, and the individual with the 

injury. Education is key, and the more practitioners in various disciplines can learn from each 

other’s therapy, it will allow for the reinforcement of intervention and ultimately quicker 

symptom resolution.  

 

Slide 34/35 (Concussion models) 

Before I jump into how our multidisciplinary team in Eugene operates, I want to first 

acknowledge the different models in the literature as there are quite a few. This first one from 

Dachtyl and Morales is designed for schools and is built upon the collaboration between SLPs 

and ATs. Their main message is that everyone’s role on the team (primary, secondary, tertiary) 

is based upon their knowledge of concussion. Individuals in the primary and secondary role 

have a greater knowledge of concussion and work more directly with students and direct policy. 

Individuals in a tertiary role have less knowledge on concussion, but advocate for team 

development.  

 

35 – This schematic presents the Dachtyl and Morales timeline of concussion recovery for 

students. As you can see in this timeline, the SLP acts as the primary school role member 

collaborating with the AT and teachers to oversee academic adjustments.  

 

Slide 36 - CMT 

These are the team members of the Eugene Youth Concussion Management Team (EYCMT) 

 

Not every CMT will look like this, but general team members consist of: doctor, 

neuropsychologist, athletic trainer, SLP, physical therapist, and a school coordinator. 

 

In our team, the physician sees all concussion cases for both sport and non-sport concussions, 

which is about 40 per month. 10% of these cases are identified to be at risk for PCS 

development by the physician and are referred to the neuropsychologist for testing and 

education on concussion recovery. She then refers to these team members based on patient 

need.  

 

Slide 37 (Timeline) 

Here are two timelines—what happens currently, and what we hope will happen with 

integrated care. The goal is to decrease the number of individuals experiencing symptoms at 

the prolonged phase by (1) providing appropriate early management (2) providing individual 

supports and therapy for those in this category and (3) increasing communication and 

coordination with multidisciplinary practitioners to ensure appropriate services are being 

provided to manage the individual’s most impactful symptoms.  

 



Slide 38 (Requirements for integrated care) 

I believe these are the essential requirements for establishing integrated, multidisciplinary care. 

First, it is essential to have a team lead who coordinates meetings and facilitates 

communication between providers. On our team, the lead is the neuropsychologist. Second, it 

is essential to have a range of disciplines to treat the variety of symptoms individuals with PCS 

experience. Our full treatment team includes seven different types of practitioners spread in six 

locations including a co-located physician and pediatric neuropsychologist, a clinical 

psychologist in a group practice, a pediatric neurologist in a group practice, a group of physical 

therapists in a private practice, two educational consultants that work either for the school 

district or the state and provide TBI education and oversight of academic support 

implementation, and four speech-language pathologist supervisors and their graduate students 

in a university outpatient clinic.   

 

Other essential factors include an interest in concussion management, the development of a 

shared consent system to ease the process of sharing clinical documentation, and a system for 

reviewing progress. With our team, the neuropsychologist obtains a release form during the 

first appointment to share information with all providers the student is referred to. We then 

meet monthly to review cases.  

 

Slide 39 (Gioia RTL Stages) 

Besides needing a team to manage concussion, it is also important to have a process for 

students to re-enter school. There’s limited research on this process, but the general consensus 

is that it’s imperative for the student to return to the classroom prior to returning to play. Just 

to note, on the slides, RTL is the acronym for return-to-learn, and RTP is the acronym for return-

to-play. 

 

The essential thing is to prevent prolonged cognitive rest. We now know that is not the right 

approach, and students should not be prescribed total physical/cognitive rest for more than 1-2 

days.  Instead, Dr. Gioia presents this 5-stage RTL process to get students back into the 

classroom at their pre-injury level. Students may start at any step based on their symptoms, but 

the goal is to reach step 5, a full return to school. As the graphic displays, as the student 

transitions through each level, they are gradually exerting themselves more and reducing 

accommodations.  

 

Slide 40 (CBIRT RTL) 

This is another RTL guideline from our colleagues at the Center for Brain Injury Research and 

Training (CBIRT) down at UO. It’s a bit more detailed than the Gioia 5-stage model, but the goal 

is similar in that the student will transition through each stage taking on more and more work 

to rebuild their cognitive endurance as they make a full return.  Again, progression is individual 

and depends on the student’s symptoms, which will dictate how long they stay at one step, if 

they’re ready to move to the next step, or if they need to move back a step.  

 

 

 



Slide 41 (Concussion Management in Schools) 

Every state has guidelines on concussion management for schools to monitor RTP; however, 

RTL continues to require more research and standardization. Again, the consensus is that RTL 

should occur before RTP can be initiated. Every state and district will differ. I share in the slides 

a link to the handbook from my old school district in Chicago as well as the guidelines from our 

colleagues at CBIRT.  

 

Slides 42-45 (Melissa Slides) 

The next few slides were provided from my colleague at CBIRT, Dr. Melissa McCart, who is a 

liaison for the Oregon TBI team.  

 

There are 9 liaisons around the state of Oregon who are responsible for supporting and training 

the local TBI team members. These team members then work more locally to support school 

districts and families. Liaisons also support districts by providing faculty and staff training. Going 

back to my earlier point on challenges on identification – the more training we can provide to 

schools, specifically teachers and coaches (the individuals who work with students the most) 

the more likely we are to improve identification of students struggling following their injury.  

 

43: The TBI team members also provide staff trainings and complete the following activities to 

support individual students including: attending IEP meetings, providing materials, phone 

consultations, and classroom observations 

 

44: This diagram shows how CBIRT operates under the Oregon Department of Education and 

coordinates with regional programs and the TBI liaisons.  

 

45: And here is a diagram that demonstrates how the TBI team members execute their role, 

centered on their coordination with their TBI liaison who oversees their work as well as the 

school contact and school team members they coordinate with locally. As you can see, the role 

of the school team is to support the student in the RTL process with various tiers of services, 

which we will now discuss more in depth.  

 

Slide 46 (Tiers of Services) 

As I alluded to, there are tiers of services to support students as they return to the classroom 

and transition back to their baseline performance. These supports are listed as Tier 1, Tier 2, 

and Tier 3.  

 

First is Tier 1, also referred to as Academic Adjustments. These are informal adjustments 

provided to the student that include changes in their environment 1-3 weeks after the injury. 

Such adjustments may include a shortened school day, peer note-taker, reduced homework, or 

the right to wear sunglasses in class to reduce light sensitivity.  

 

Up next is Tier 2, also referred to as Academic Accommodations. These are more formal 

changes provided to students when services last beyond three weeks and typically consist of 



the development of a 504Plan. It may also include standardized testing arrangements or 

changes in the student’s schedule.  

 

Last is Tier 3, also referred to as Academic Modifications. These include permanent changes to 

the student’s education plan and will allow the student to receive special education services 

through the development of an Individual Education Plan (IEP).  

 

Tier 3 is the most extreme level of services. Because the presence of concussion symptoms 

tends to be relatively transient, it is best to remain in the Tier 1 to Tier 2 level of support.  

 

Slide 47 (Accommodation Matrix) 

This image from CBIRT is a matrix to identify the appropriate accommodation to provide to 

students based on their symptoms. On the far left is a column of general accommodations that 

can be provided to all students, but as you can see, accommodations can be more specific 

based on the type of symptoms, specifically cognitive, physical, or psychological symptoms.  

 

Slide 48 (McAvoy Services) 

This image is taken from an article published by Karen McAvoy last year on tiered services. It 

provides further explanation and examples of Tier 1, 2, and 3 services as we discussed a few 

slides back.  

 

This table further supports the point that services are most effective at the Tier 1 level because 

recovery is likely to happen quickly. Therefore, identification and assessment of student needs 

quickly after the injury is essential to prevent the student from needing more formal supports 

that are provided at the Tier 2 and 3 levels.  

 

Slide 49 (Considerations)  

Although all of this sounds like it would be so successful in principle, it doesn’t always work in 

practice.  Often, the appropriate accommodations fail to be implemented by general educators 

due to constraints on time, resources, and training. Teachers are extremely busy people with 

plenty of other responsibilities on their plates besides the few students in their class recovering 

from concussion at various times. That’s why it’s on us to provide that support.  

 

It’s important to point out that how concussion supports are provided will always be unique to 

your school and district. I want to again reference that our state of Oregon has tremendous 

resources through CBIRT and the Oregon TBI team. Such resources include staff training and 

communication with the student’s medical team.  

 

Another important thing to remember is that if a student continues to be symptomatic for 

prolonged period of time, it is important to provide more support both in the school and 

outside the school, such as referring to appropriate clinical practitioners.  

 

 

 



Slide 50 (RTL Core Components) 

This image displays the five core components of RTL developed by Gioia that we have been 

discussing.  

 

The five components are: 

1. Professional development – this can include the provision of shorter and more frequent 

education that includes grade level and subject-specific examples of RTL strategies for teachers 

and the provision of easily accessible RTL resources to teachers and other concussion 

management team members. 

2.  Identification, Assessment, Progress Monitoring Protocols – We want to have clear policy to 

consistently provide accurate identification and assessment of injuries and academic needs. 

Progress monitoring should be consistent through such measures as the PCSS, CLASS, or BRIEF. 

Students should be monitored consistently to determine necessity of any interventions or 

accommodations 

3. Interventions for student needs – As discussed, this includes the Tier 1, 2, or 3 services that 

can be implemented to best meet student needs 

4. Medical to School Communication – This is essential as the medical team can inform the 

school on the individual’s health needs and the school team can relay information to the 

medical team on academic needs. When everyone is on the same page, the best outcome is 

likely to occur which is quicker resolution of symptoms and return to baseline academic 

performance 

5. Multidisciplinary team participation – Remember anyone with any level of concussion 

knowledge can play a role. We want to see teams formed with both out of school medical 

personal including physicians, neuropsychologists, PTs, and clinical psychologists and school 

personal including educators, AT’s, and school clinicians. As SLPs, we’re in a unique role in that 

we may be on the team in both contexts, either in school or out of school.  

 

Slide 51 (off target) 

So where does RTL go wrong? The main three reasons are poor communication between 

medical and school team members, limited access to team members, and limited knowledge on 

concussion.  

 

One note on access to team members – only 42% of U.S. high schools employ a full-time 

athletic trainer – that’s not good for concussion management. Another challenge for SLPs in 

large, urban districts is that they work as itinerant employs and bounce from school to school 

which would make monitoring very challenging. When I worked for Chicago Public Schools – I 

covered 3-4 schools at once and was never included in concussion management discussions, 

even the one year I covered a high school. This is just my experience, but it shows me there is a 

long way to go to get the system off the ground and running efficiently.  

 

Ideally, we want to see every school dedicate one person (could be the SLP, AT, SPED teacher, 

school psych) to be the concussion point-person who oversees all RTL and RTP and provides 

staff with concussion education – the barrier to this system is time and money.  

 



Slide 52 (SLP Treatment) 

We will now shift to our last topic of the day, which is treatment SLPs can provide to support 

students with PCS.  I will be discussing the following points: 

• cognitive challenges following concussion 

• the types of therapy goals that can be developed to support these students 

• the types of treatment interventions SLPs can use 

• progress measurement 

• lastly, I will present the results of a retrospective case series on treating adolescents 

with PCS conducted by Dr. Sohlberg and myself 

 

Slide 53 (why SLPs) 

Why are SLPs an important part of concussion management teams in schools? For one, SLPs 

have the clinical skills to manage common concussion symptoms, particularly symptoms related 

to cognition. Second, SLPs are deployed to most schools. I mentioned earlier that some SLPs 

work on an itinerant basis in urban areas making access to SLPs in these districts challenging; 

however, consistent access to school SLPs remains easier than access to school PTs and ATs in 

some districts.  

 

Slide 54 (SLP literature models) 

I touched on this earlier, but this slide presents some literature sources on concussion 

management models that include SLPs. The Dachtyl and Morales paper describes a K-12 school-

based model built around collaboration between the SLP and AT. The Knollman-Porter paper 

describes a model with a university sports clinic where collaboration occurs between the SLP 

and AT. These are very helpful resources that provide examples of how infrastructure to 

concussion management can be developed that includes SLPs. 

 

 

Slide 55 (Classroom Manifestation) 

Now let’s talk about how concussion symptoms may manifest in the classroom. We’re going to 

discuss these at red flags to be aware of for three specific symptom clusters: Cognitive, 

Physical/Somatic, and Psychological 

 

Slide 56 (Cognitive red flags) 

First let’s discuss cognitive red flags that can be broken down into four buckets: 

1. Attention deficits 

2. Executive function deficits  

3. Memory deficits  

4. Communication deficits  

 

Can read a few examples from each list.  

 

In my experience down at our clinic in Eugene, we typically work with students who are really 

struggling in the attention and executive functioning areas. Difficulty staying on task and 

processing are common complaints that suggest attention difficulties, while homework 



completion, school attendance, and general organization and preparedness for school reflect 

challenges in executive functioning. It’s important to note, however, that deficits in these areas 

can negatively impact the student’s social skills which will then manifest as communication 

difficulty.  

 

Slide 57 (physical red flags) 

Up next are the physical symptoms red flags that may affect student learning.  

 

The authors listed here, Ellis et al, identified three symptom groups related to prolonged 

symptom etiology and presentation.  The first symptom group is physiologic, which is caused by 

impairments in global brain metabolism and leads to such symptoms as visual difficulties, light 

sensitivity, fatigue, and hearing sensitivity.  The second symptom group is vestibulo-ocular, 

which is caused by dysfunction of the vestibular and oculomotor systems and leads to such 

symptoms as dizziness, blurred or double vision, and headaches worsened with reading. The 

third symptom group is cervicogenic, which is related to muscle trauma and dysfunction of the 

cervical spine and leads to such symptoms as neck pain or stiffness, occipital headaches, 

lightheadedness, and postural imbalance.  The fourth symptom group is arousal-stimulation, 

which manifests as difficulty with sleep, such as trouble falling asleep, staying asleep, excessive 

sleeping, and extreme fatigue.  

 

The authors made these determinations based on the predominant symptoms that are listed 

and tests such as balance and a treadmill test.  The most common balance test used is the 

Balance Error Scoring System (BESS) and the treadmill test is referred to as the Buffalo 

Concussion Threshold Test, where the individual is placed on a treadmill and prompted to walk 

or run at increasing speeds to determine the threshold of where symptoms are induced 

through physical exertion. The arousal stimulation category is added as the fourth group as it is 

often cited in papers.  

 

Now that we know what the physical symptoms are to look for, how do we think this would 

manifest in the classroom? It’s likely to manifest as a cognitive problem as such symptoms may 

cause the student to lose focus or prevent them from completing their work. It may also 

manifest or mediate psychological symptoms which we’ll discuss next. 

 

Slide 58 (Psychological red flags) 

The four psychological categories to be aware of are PTSD, poor self-regulation, 

anxiety/depression, and irritability. Some specific symptoms to aware of here are the tendency 

to withdraw from behavior, become socially isolated, and difficulty staying on task. Again, the 

pattern begins to form that these symptoms are likely to manifest in the classroom by 

decreasing academic performance and perhaps mediating cognitive symptoms.  Think back to 

the biopsychosocial model I mentioned earlier in that different types of symptoms interact with 

each other to prolong the problems the student experiences. The tangible problem they are 

experiencing is decline in academic performance but it’s not always going to be the case that an 

objective deficit in attention is driving the issue. Sometimes it will be mediated by these 



physical or psychological symptoms, which is why as SLPs we need to be willing to expand our 

knowledge of these potential symptoms, how to manage them, and our comfort doing so.  

 

Slide 59 (what worsens symptoms) 

On this slide, additional factors are provided that may contribute to worsening the student’s 

symptoms and include: mental exertion, physical exertion, anxiety, academic stress, and 

environmental stimulation such as too much screen time. Although physical or mental exertion 

may flare up symptoms, it is still important to remind your patients to remain active at a level 

or threshold they can tolerate. Complete rest is not the way to go and will only prolong 

recovery.  

 

Slide 60 (early supports) 

Our belief is that early identification and provision of early supports is the best way to prevent 

PCS. What this will require is a progressive RTL protocol with academic accommodations as 

needed. I also cannot stress enough on the importance of psychoeducation on concussion on 

expected recovery. Education is key to putting the patient in the right state of mind to approach 

recovery.  

 

Overall, the symptoms the individual is experiencing will dictate who is involved in their care. If 

the student is really struggling with balance or eye tracking, the PT will be the main provider.  If 

the issue is chronic headaches or other chronic symptoms, a neurologist may be the primary 

provider. If depression or anxiety is primarily driving the symptoms, then it’s important to let 

the psychologist be the lead to assist the individual through recovery.  

 

Whoever is involved in patient care, recent position statements have emphasized the 

importance of building community infrastructure to support youth with concussions, with the 

crucial component being active communication between medical providers, school, and family 

members. 

 

Slide 61 (key early supports) 

Two methods for early supports include a combination of psychoeducation and the 

implementation of academic accommodations. First, psychoeducation includes the provision of 

messaging based upon the individual profile to facilitate and reinforce positive expectation for 

improvement, decrease in anxiety, and to promote behavioral health and compliance with 

recommendations to manage symptoms.  

 

Second, academic accommodations include temporary adjustments to school expectations or 

provisions of supports to decrease cognitive and emotional load.  

 

Slide 62 (More psychoeducation) 

Again, the provision of a consistent and common psychoeducation message is essential in the 

early stages of recovery and continues to be useful into the chronic stage of symptom 

presentation.  

 



Some features to address in the common messaging include:  

• The fact that concussion is temporary and will improve  

• That symptoms are related to physical trauma, stress from injury, or concern over 

recovery 

• Reassurance that symptoms will get better and that we’ll be here to support the 

individual  

• Reactivation – this one is so key. The original method to treat concussion was to have 

the person completely deactivate with full cognitive and physical rest. We now know 

that does not help recovery and will in fact prolong symptom presentation. This is 

because the individual completely loses their endurance. So as they begin to return to 

work or school, their endurance is so low that any stimulation exacerbates symptoms, 

which the patient consistently attributes to their concussion injury, when in reality it’s 

because they’ve been too deactivated.  An example of how deactivation affects our 

cognitive or physical endurance is exercise, specifically weightlifting. If you don’t go to 

the gym for a long time, and then one day decide to go back and do a lot of heavy 

squats, it’s pretty likely your legs are going to be really sore the next three days. This is 

because your leg muscles were at a low threshold and you quickly taxed them during 

the workout requiring more time to recover. However, if you go back to the gym and do 

it again three days later, you may only need two days to recover. Then if you go to the 

gym two days later, you may only need one day to recover. The point is that by 

continuing to extend and challenge the threshold of what an individual can tolerate, 

they will be likely to overcome their symptoms quicker. If the individual remains in a 

completely restful state, both physically and cognitively, their body will adjust to that 

activity level, which only makes it harder to increase activity. 

 

 

Slide 63 (last psychoeducation slide) 

A few final points on why psychoeducation is so important, particularly in the areas of 

behavioral health and managing anxiety. The key to providing effective psychoeducation is to 

personalize it to what the individual needs to manage their symptoms.  Maybe they need 

education on the importance of sleep and creating a sleep routine, or maybe the importance of 

reducing screen time, or how to best manage physical symptoms like headaches.  

 

Often the messaging will need to be personalized to such psychological concerns like 

encouraging the student to reactivate themselves, educating them on the expectation of 

improvement, and working with the family. Often we see in our clinic parents who are very 

stressed about their child’s injury and their recovery, which will ultimately have a negative 

effect on the student and their needs. That’s when we need to take the time to educate both 

the parent and student and get everyone on board to together to build the team to facilitate a 

successful recovery.  

 

Slide 64 (Challenges to Identification)  

So why is it challenging to identify the effects of concussion on a student’s return to school? For 

one, students will often appear and feel “normal”.  A very common feature is that 



neurocognitive testing will obtain results that are within normal limits, further suggesting the 

student is fine. Because of this, a lot of pressure is placed on the student to advocate for their 

needs and self-identify when they are struggling, which can be challenging when the 

expectation is to “just get over it”.  

 

Very often, the student may have pre-injury academic or behavioral challenges, so any 

challenges following a concussion are just attributed to those pre-existing conditions. Two 

other important issues is that students may not be aware of concussion related symptoms and 

that both students and parents may not be informed on the importance of concussion 

identification and management. 

 

Slide 65 (what about assessment) 

A quick note on assessment of students following concussion. The use of assessment really 

depends on the context you work in. In the medical setting, tests and questionnaires of 

executive functioning and working memory like the BRIEF, FAVRES, and RBANS are useful. Tests 

like these are encouraged if you do not have access to a neuropsychologist. If there is access to 

a neuropsychologist, IQ and academic testing will be completed by them through 

administration of the WISC and WIAT.  

 

In the school setting, typical tests of cognition administered by the SLP like the Woodcock-

Johnson won’t identify cognitive challenges. The best testing option would be to include the 

school-psychologist who can complete academic testing. In my work experience back home, IQ 

testing was being fazed out by school psychologists, so that may not be an option. There is a 

need for more sensitive assessment measurements on concussion severity, but for now, our 

best bet is to rely on symptom management based upon the individual’s self-report of 

symptoms.  

 

And one last point on testing is that although we need more sensitive assessments, the thing 

school SLPs and psychologists really need is more time. They already have a full caseload of IEP 

students going through the process of new referral eligibility determination and three-year re-

evaluations. Because concussion recovery is expected to be so transient, my opinion is that it 

would not be effective to go through the process of a full assessment when education and 

symptom management would be more efficient.  

 

Slide 66 (Group Discussion) 

Before diving more specifically into SLP treatment, how about a little discussion on how this 

would work in your school, clinic, or practice? read questions on slide  

 

Slide 67 (where to begin treatment) 

So how do we initiate SLP intervention for these cases?  

 

Slide 68 (Three key questions) 

I will be discussing the approach we take in our university clinic at UO. When we see the 

students, they have already had a full neuropsychological evaluation. Our job is to try to 



pinpoint what is going to help them get back to the classroom. We are dealing with adolescents 

so buy-in and engagement is very important to facilitating successful treatment.  

 

These are the questions we use to ensure that we are collaborative and identifying what will 

matter to them  

1. What do you want to change?  

2. What is preventing you from reaching your goal? – the purpose of this question is to 

identify barriers to school success 

3. What is going well? – We want to identify strengths so we can build off of them 

 

Slide 69 (question 1 – range of functional goals) 

For the first question…what is meaningful and what do you want to change?  

 

These are the categories of responses.  

 

1. A lot of students want to improve their grades – it may be their overall GPA or 

performance on tests and assignments 

2. A good proportion of students want to improve their assignment management – 

whether it be getting assignments completed on time or how they approach studying 

3. Some students want to improve their academic skills like reading comprehension, 

lecture comprehension, or note taking 

4. Lastly, some students may want to improve their social connection since their injury  

5. or strengthen their motivation to attend and participate in school. 

 

Slide 70 (question 2 – possible obstacles)  

For the second question, we try to identify what is preventing them from reaching the goals 

and this leads us to therapy options.  

 

1. one obstacle may be specific cognitive challenges following the injury in domains such 

as attention, working memory, or executive functioning skills  

2. A common obstacle is psychosocial variables such as the individual’s level of anxiety, 

motivation, and confidence following the injury  

3. Another common obstacle is somatic variables like headache and fatigue – if the student 

is constantly battling headaches, that leaves less capacity to dedicate attention to 

school  

4. Lastly, knowledge gaps like pre-existing learning challenges may exacerbate the 

student’s academic skills post-injury and hinder the recovery process  

 

Slide 71 (question 3 – range of contexts)  

Building on strengths is key. We can leverage what is going well to get improvements. Basically, 

we try to coach them to apply what can be successful in one situation to a situation that is 

perceived to be more complex.  

 

 



Slide 72 (GAS process) 

To measure progress, we use what we call Goal Attainment Scaling so we have an overarching 

functional goal that we divide into levels of progress.  

 

A GAS goal will have five discrete levels to make it possible to determine and define a range of 

outcomes.  GAS also allows for the ability to measure longitudinal change and to measure the 

degree to which an intervention was effective.  

 

Slide 73 (GAS Measurement)  

A critical piece of the therapy selection is developing a measurement plan. It drives the 

cognitive rehab process.  First, we establish our goal requirement with the student that it must 

be achievable in a reasonable amount of time and personal to the individual. Second, we 

encourage the student to list out priorities they would like to work on (things like retaining class 

lecture or turning in assignments on time). We then take the top 1 or 2 priorities and develop 

them into goals following the criteria of a measurement plan with the following considerations.  

• how often will the goal be targeted?  

• how well will they have to achieve? 

• how much time will it take? 

• how will they rate progress? (often, we develop self-rating scales on the student’s ability 

to learn a strategy, their frequency of use of the strategy, and their perceived 

effectiveness of the strategy.) 

• lastly, who will measure it and how often will they measure. Because we work in an 

outpatient clinic with teenagers, it’s very helpful to include third party reliable reporter, 

such as the parent or a teacher, to confirm the student is progressing on their goal. 

Again, this is why establishing communication is so important.  

 

Slide 74 (5 ways to intervene) 

You identify a problem…what intervention options do we use? These are five evidence-based 

approaches that may be effective to address student needs based upon their profile.  

 

If somatic symptoms are the primary barrier, interventions such as the teaching of cognitive 

strategies or environmental management may reduce cognitive burden. 

 

If the student is experiencing changes in cognitive processing, then the intervention of training 

cognitive processes, such as direct attention training, may be the appropriate intervention. 

 

If the student’s disposition toward recovery is the primary problem, then psychoeducation may 

be the most successful approach. 

 

Overall, our assessment of the student’s needs will drive the intervention approach 

 

 

 

 



Slide 75 (ATC) 

One of the most common therapy approaches we use is assistive technology for cognition. 

These are examples of technology specific to enhance learning and retention of information. 

(QUICK SLIDE REFERENCE) 

 

Slide 76 (ATC continued) 

These are technologies or tools that are specifically for helping the student get tasks done. 

There are a number of Task Management Apps (e.g., Priority Matrix/On task apps); Assignment 

Management Apps, as well as more paper-based tools like calendar, binder organization, and 

simply listing homework completion steps. Overall, ATC can be hi-tech like smart pens and 

apps, or low-tech by simply using a calendar system that the student can build into a routine.  

 

Slide 77 (Study skill strategies) 

Here’s another common category of intervention we work on to improve the student’s study 

skills. The training of such strategies includes the following areas: reading comprehension and 

retention, writing, test taking, and note taking/lecture comprehension.  In my opinion, when it 

comes to implementing and learning a strategy, the key is to find one the student can adapt to 

their needs and use routinely. Not everyone is going to use the same graphic organizing 

strategy and nor should they, but the goal here is to scale down these broad ideas of strategies 

and individualize them to your student’s needs and personality. For example, I list the Cornell 

Note taking strategy on this slide, which is a great way to take notes. However, I don’t use it 

myself because I prefer a loose outline method. Either strategy is fine as long as I stick to it, 

which can be challenging at times for the students we work with.  

 

Slide 78 (Managing somatic symptoms) 

As I mentioned the physical symptoms can be the primary cause of learning issues. Here’s some 

categories we address. Without sleep, it’s very challenging to learn.  The neuropsychologist we 

work with is a huge promoter of sleep hygiene and educates our students early in the recovery 

process on healthy sleep behaviors. Screen behavior is another potential issue that causes 

headaches. We also use things like screen time trackers so the students can monitor how much 

they are on a screen and the effect on their headaches. An excellent headache website is listed 

here that teaches clients about headaches. When doing symptom monitoring, we try to have 

them monitor when they feel better. Showing them they have some control over the symptoms 

is key. We also work with the psychologist to get direction on more complicated symptom 

management. 

 

Slide 79-80 (Accommodations/self-advocacy) 

These next two slides provide examples of the academic accommodations the students we 

work with received in their schools. All of these were put in place with the assistance of CBIRT. I 

highly encourage referencing their website. The link on this slide is included in the handout and 

leads to a PDF with examples of accommodations to implement in the classroom.  

 

 

 



Slide 81 (Dynamic Coaching) 

Regardless of the specific intervention, we embed it in a coaching model where students help 

identify the approach, try it out, monitor whether it helps and then change accordingly.  The 

goal is to teach the student a process of self-regulation along the way. At first, we focus on 

making changes, then we focus more on the process of self-regulation by maintaining progress 

and turning the changes into permanent behaviors.  

 

Slide 82 (Retrospective case series) 

I will conclude today by discussing the retrospective case series we completed last year 

including students referred for services to our clinic within our local CMT.  The title of the paper 

is provided here with the authors included on the project.   

 

Slide 83 (Case Series) 

The retrospective case series included a review of the treatment of 15 students in our clinic.  

We used clinical data mining to extract, analyze, and interpret the existing clinical data into the 

following categories: 

1. student characteristics  

2. SLP treatment summary  

3. clinical outcomes following SLP intervention 

4. multidisciplinary communication frequency and modality with the SLP 

 

Our goal in conducting this review was to explore RTL in the absence of a co-located, 

multidisciplinary clinic. We performed this review because we believe the literature was lacking 

on specific treatment. There is plenty on RTL position statements and adult cognitive rehab 

from the SLP and psychology literature, but we believed the SLP literature on SLP concussion 

treatment was lacking.  

 

Slide 84 (Context) 

A quick point on the context of the clinic the students were treated in. Our clinic is a graduate 

training facility where graduate student clinicians provided treatment and were supervised by 

one of four SLPs. All adolescent students were referred by a pediatric neuropsychologist who 

oversaw our local concussion management team and provided initial testing, education, and 

referrals to appropriate practitioners based on the students’ symptoms.  Lastly, our team held 

monthly meetings to review cases that could be attended over the phone.  

 

Slide 85-86 (Student characteristics)  

The first data category was student characteristics. Of the 15 students, 8 were female and 7 

were male, ages 12-18 years old. Injury etiology included 9 sports injuries, 3 falls, 2 motor 

vehicle accidents, and 1 assault.  

 

The modal duration of time from their injury until we treated them was 4 months, and all 

students were in the chronic stage of symptoms (greater than 3 months).  

 



We wanted to explore the PCS predictors I discussed earlier. 10 students had sustained at least 

1 prior concussion and 5 had a history of depression or anxiety.  

 

86: 12 of the students reported symptoms in all three categories we included, which were 

cognitive, somatic, and psychological.  Sleep is often its own category, but for the sake of this 

project, we included it in the somatic symptom category.  

 

3 students received academic accommodations to support their recovery, while 9 were placed 

on 504 Plans, and 2 had IEPs.  

 

Slide 87 (SLP treatment) 

Moving onto the second category, SLP treatment, in which we specifically extracted data on 

treatment dosage, therapy goals, and therapy approach to treatment. For dosage, the average 

number of sessions attended was 9 with a range of 4-19.  

 

Slide 88 (goals) 

Every student’s goals were categorized into two corresponding areas. The first was the 

cognitive target, which was executive functioning for 10 students and attention for 5 students. 

The second category was the academic goal that was developed to correspond to the cognitive 

target.  When comparing the goal and target, the goal represents the behavior the student 

wants to improve, while the target represents the cognitive domain that needs to be 

strengthened to reach the goal.   

 

For executive functioning/self-regulation targets, such academic goals included: 

• increased assignment completion (five students) 

• improved grades (four students) 

• improved school attendance (two students) 

• reduced screen time compared to assignment completion (1 student) 

 

For attention targets, such academic goals included  

• increased retention of lecture material and verbal instruction (n=4) 

• increased reading comprehension (n=1) 

 

Slide 89 (Therapy approach) 

All 15 students were provided intervention to manage cognitive symptoms, which often 

included a combination of more than one approach. The two most common approaches to 

treatment were the training of metacognitive strategies (11 students) and training of assistive 

technology (8 students). One student received direct attention training.  

 

To address psychological concerns believed to be interacting with the student’s cognitive 

symptoms, we provided individualized psychoeducation to ten students.  

 



Lastly, to address somatic symptoms, we instructed three students on how to track their 

symptoms for triggers and trends, while one student was trained on a sleep hygiene protocol.  

 

Slide 90 (Goal selection process) 

When developing goals, we first reviewed the cognitive testing and neuropsychological report 

that was sent to us with their referral. We also reviewed available school records. Then the 

process becomes collaborative with the student using the three questions I outlined earlier:  

1. What do you want to change about school right now?  

2. What do you think is getting in the way? 

3. What aspects of school are going well? 

 

Slide 91 (therapy activities) 

This slide provides more specific detail on the types of strategies and technology that were 

implemented with the 15 students.  

 

For metacognitive strategies, the most common approach was the use of internal self-

talk/verbal mediation (six students) where students are instructed to reauditorize information 

to themselves as they coach themselves through a certain situation. This is the type of strategy 

that appears broader, but can be scaled down and individualized to the student’s needs. For 

example, students were taught the process of internal self-talk to help walk themselves through 

the process for both goals related to attention and executive functioning, particularly retaining 

class lecture and completing homework. The ultimate goal of teaching this strategy, like all of 

cognitive rehabilitation, is promoting that process of self-regulation, which we do through 

dynamic coaching.  

 

can list other MSI techniques 

 

For assistive technology, the most common approach was training students on the use of either 

a paper or electronic calendar (five students). It’s not so much training the students on how to 

do it as their cognitive deficits aren’t so severe, but more so training the routine of using the 

calendar to remain organized and to complete homework on time.  

 

Slide 92 (psychoeducation themes) 

I’ve spoken a lot this morning about the importance of psychoeducation. These were the 

themes used with the 15 students in the case series. Similar to therapeutic approach, a 

combination of psychoeducation themes was provided to students  

1. 7 students received education on the expectation for improvement – this theme is 

essential for students who feel stuck and that they will never get better 

2. 6 students received education on the link between anxiety and cognitive symptoms – 

this theme is essential for students whose anxiety strongly mediates their cognitive 

challenges post-concussion 

3. 2 students received education on the link between sleep and cognitive symptoms – this 

theme is essential for students who report chronic sleep challenges and in need of 

developing better sleep behavior patterns  



4. 6 students received education on the importance of increasing activity level – I 

mentioned this earlier, but this category is so important. No more total cognitive and 

physical rest. It’s important to get these kids back out there at a safe level they can 

tolerate.  Remember it’s a process through the stages they can tolerate.  Gradual 

transition through the stages is the goal.  

 

Slide 93 (clinical outcomes) 

To measure progress on strategy use and implementation, we included in-session 

measurement benchmarks that either included fluency and accuracy for using specific 

strategies and devices, or the ability to reflect on trends and triggers of symptoms.  

 

Overall outcome of treatment was measured with the following types of impact data: student 

GPA compared pre/post treatment, school attendance, and homework completion.  

 

Slide 94 (types of measurement) 

This slide displays the types of measurement we used with the 15 students. A goal attainment 

scale (GAS) goal was developed for 8 students that includes the development of a goal 

hierarchy.  Five of these GAS goals targeted homework completion, two targeted 

attention/retention of school material, and 1 targeted school attendance. All students achieved 

expected progress or better on their goal hierarchies.  

 

Another common type of measurement was the use of rating scales to measure the perceived 

usage and effectiveness of tools and strategies.  Three of the students reported high ratings at 

the conclusion of treatment, but it didn’t necessarily translate into academic outcomes. 

 

Another type of measurement was data obtained from the school/parent/tool. Such goals with 

these measurement plans included attendance, grades, and the iOS screen time tracker. All 5 of 

these students met their goals. I want to again plug the iOS screen time tracker. I love targeting 

this with students, and I believe it’s a useful tool to promote self-awareness and regulation of 

screen time use.  can list other ATC techniques – can comment on REBA reducing weekly 

screen time from 5 hours 50 minutes to 2.5 hours coinciding with increased homework 

completion 

 

The last type of measurement used was test/retest. Both students using this method obtained 

significant improvement on post-test, one student on a reading comprehension assessment and 

the other on the Headache Impact Test (HIT) which measures perceived headache severity.  

 

Slide 95 (multidisciplinary communication) 

The last data category was the nature of multidisciplinary communication. To refresh the 

context of our team: we work with 7 types of practitioners in 6 different locations. The students 

included in the study came from 7 high schools and 2 middle schools across 3 districts in one 

county.  

 



The most frequent communication for the SLP was observed to be with the neuropsychologist 

and the least with the PT as the PT and SLP shared the least number of students for treatment.  

 

Included here are some examples of how maintaining communication with other disciplines 

informed our practice. We were better prepared to reinforce students on how to manage their 

headaches due to communication with the neuropsychologist, PT, and neurologist. Due to 

consistent communication with the clinical psychologist, we were better prepared to navigate a 

difficult situation in which a parent didn’t mind their child wasn’t attending school by 

reinforcing the appropriate messaging to the parent and student initially provided by the 

psychologist. The challenges these students and families face are very complex and may feel at 

times like they fall outside our scope of practice, but by developing the infrastructure to 

maintain communication and collaboration between disciplines, we as SLPs can be better 

prepared to take on the complexities of these cases.  

 

Slide 96-97 (GAS examples) 

These next two slides provide examples of how GAS goals are developed and how they look.  

The primary advantage of GAS is being able to scale and measure progress on individualized 

goals that are important and meaningful to the client by delineating possible levels of progress 

towards selected goals. Typically goal hierarchies are generated with five equidistant, discrete 

levels (-2, -1, 0, +1 and +2) where -1 represents baseline performance and 0 represents 

expected improvement, with +1 and +2 corresponding to better than expected improvement 

and best possible improvement, and -1 corresponding to less than expected improvement since 

they would remain at baseline, and -2 corresponding to much less than expected 

improvements.  When following specific GAS procedures, goal hierarchies can be generated 

that allow valid, reliable measurement of progress on specific functional goals that are 

meaningful to students and allow progress for different goals to be aggregated 

 

Slide 98 (review slide) 

So as we wrap up this session, I want to show this slide that displays the major points we 

discussed today. I know we covered a lot of areas from physiology and development of PCS to 

supporting students in school to SLP treatment. Are there any questions on a particular area or 

anything you would like to follow up on?  


