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Learning Objectives 
1. Identify the required multidisciplinary practitioners for 

effective and coordinated concussion management.
2. Describe the models for coordinating integrated care in 

different contexts including school-based coordination 
and medical-school coordinated communication. 

3. Describe the range of available SLP-delivered treatment 
options to address ongoing symptoms disrupting return to 
learn, play, and community function.



Ep
id

em
io

lo
gy 1.6-3.8 million annual concussions in 

U.S.

Estimated 300,000 SRC annually in U.S.

SRC and MVA most common causes 
ages 15-24

(Marar, McIlvain, Fields, & Comstock, 2012)
(Giza & Kutcher, 2014)
(Gonzalez & Walker, 2011)



Definition: 
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 



Toledo et al., (2012)



PCS Defined 

• Occurs in 10-15% of the 1.6-3.8 million annual concussion 
cases

• Shift in literature to use the term “Prolonged Concussion 
Symptoms” instead of “Post Concussion Syndrome”

• General consensus between DSM-IV and ICD-10 in diagnostic 
criteria of PCS

• Defined as the presence of three or more symptoms for at 
least three months following the injury 



McKay Moore Sohlberg, PhD, 
CCC-SLP

There are many mediators of cognitive symptoms 
responsible for persistent effects

COGNITIVE 
SYMPTOMS

IATROGENIC
FACTORS

COMORBID
CONDITIONS

PSYCHOLOGICAL
FACTORS
PRE-INJURY

FACTORS Diminished resilience (self-efficacy, optimism & positive emotions, positive
reframing of negative thoughts, social support, sense of purpose in life), 
Personality characteristics (neuroticism, low self-esteem, poor coping)
Previous concussions; Maternal hx of migraines

Attention, memory, executive functions: What SLPS focus on

Incorrect diagnosis (cervicogenic), over-investigation/over-testing, over treating
Creates expectation of lasting symptoms

Depression, anxiety, PTSD, chronic pain, fatigue, sleep disturbance
All can contribute to maintenance of PCS

Expectation as etiology, recall bias good old days, perception of 
little/no control, symptom-focused hypervigilance,  personal gain

Our interventions must address the key issues beneath the surface



Biopsychosocial 
Conceptualization of 
PCS presented by 
Silverberg & Iverson 
(2011)



Individual 
factors:
• Genetics 
• Development
• Social 
• Psychological
• History of 

previous 
concussion

• Alteration 
of brain 
physiology

• Symptom 
severity  

• Context of 
injury 

• Psychological 
response to 
injury

• Coping skills 
• Nocebo effect
• Iatrogenic 

factors
• Misattribution  

Pre-Injury Injury Related Post-Injury
3 – 12+ Months 



(Kenzie et al., 2017) 



Student &
Parent PTTeacher Physician Athletic 

Trainer SLP

SILOED Healthcare & Educational Supports Do Not Work 



Slocum Orthopedics – Dr. Michael Koester
• Medical evaluation
• ImPACT testing
• Symptom evaluation
• Identification of risk factors

Slocum Orthopedics – Dr. Ryann Watson-Stites
• Neuropsychological testing
• Symptom evaluation 
• Identification of risk factors 
• Triage 

Physical Therapy 
(Cooperative Performance 

and Rehabilitation)

• Vestibular 
rehabilitation

Cognitive Rehab 
(HEDCO)

• Learning supports
• Cognitive strategies
• Goal setting

School 
Coordination 

(CBIRT)

• School education
• Accommodations
• 504Plan/IEP oversight

Mental Health
(Strong Behavioral 

Health)

Cognitive Behavioral 
Therapy to address:
• Anxiety/depression
• Pain management
• Sleep support

Neurology

• Chronic symptom 
management

• Headache 
management



Acute Phase
N

O
W

Prolonged
Chronic100% of 

concussion patients 
15% with 
prolonged 
symptoms

2% with 
long-term 
sequelae

0-8 weeks > 8 weeks > 1 year

Acute Phase

O
ur

 G
oa

l 

Prolonged
Chronic100% of 

concussion patients 
5% with 

prolonged 
symptoms

<2% with 
long-term 
sequelae

0-10 days > 8 weeks > 1 year

Early 
Management 

Phase
80% of 

concussion patients 

2-8 weeks 



Requirements for an 
integrated, coordinated 
team:
• Designated lead
• Range of necessary 

disciplines
• Providers interested in 

concussion
• Shared consent
• System for reviewing 

progress



How SLPs can Treat PCS in Adolescents 

Literature sources on concussion management 

Review of retrospective case series on 
adolescents with PCS



Literature Sources for Adolescent 
Concussion Management 

Four Specific Sources:
1. Position statements on school concussion management 
2. Neuropsychology treatment literature 
3. Adult cognitive rehabilitation delivered by SLPs
4. Pediatric cognitive rehabilitation delivered by SLPs



1. Position Statements on 
School Concussion Management 

Return-to-Learn (RTL) Guidelines

• Gradual return to activity (Dachtyl & Morales, 2017; Gioia, 2016; Halstead et al., 2013; Hossler et 
al., 2014; McAvoy et al., 2018) 

• Avoid total cognitive rest (Dachtyl & Morales, 2017; Halstead et al., 2013; Hossler et al., 2014)

• Early identification and implementation of academic 
accommodations and monitoring of symptom resolution (Brown, 
O’Brien, Knollman-Porter, & Wallace, 2019; Dachtyl & Morales, 2017; Gioia, 2016; Halstead et al., 2013; Hossler
et al., 2014; McAvoy et al., 2018)



Stage 1 – Return to 
school for partial day

Stage 2 – Full school day 
with maximum supports

Stage 3 – Full school day 
with moderate supports 

to address symptoms

Stage 4 – Full school day 
with minimum supports 

Stage 5 – Full return, 
supports no longer 

needed

RTL Stages

Gioia (2016)

1-3 classes with 
consistent rest breaks; 
no tests or homework

Attend most 
classes with 
2-3 rest 
breaks; no 
tests; 
minimal 
homework

Attend all 
classes with 1-2 
rest breaks; 
quizzes, 
moderate 
homework

Attend all classes 
with 0-1 rest breaks; 
modified tests; all 
homework

Full schedule; 
no rest breaks; 
begin to 
address make-
up work



https://cbirt.org/sites/cbirt.org/files/resources/return_to_aca
dem

cs.pdf



Multidisciplinary Participation

• Communication between medical and school personnel (Brown et al., 
2019; Gioia, 2016; Halstead et al., 2013; Knollman-Porter, Constantinidou, Beardslee, & Dailey, 2019; Knollman-
Porter, Constantinidou, & Hutchinson Marron, 2014; McAvoy et al., 2018)

• Staff education on nature of concussion and methods to support 
students during recovery (Dachtyl & Morales, 2017; Gioia et al., 2016; Romm et al., 2018)

• SLPs have been identified to fulfill various roles on concussion 
management teams (Brown et al., 2019; Dachtyl & Morales, 2017; Hardin & Kelly, 2019; 
Ketcham et al., 2017; Knollman-Porter et al., 2019, 2014; Salvatore & Fjordbak, 2011)

1. Position Statements on 
School Concussion Management 



2. Neuropsychology 
Treatment Literature 

TREATMENT COMPONENTS 
• Psychoeducation emphasizing 

support and reassurance for 
recovery (McNally et al., 2018; Ponsford et al., 
2001; Scheenen, Visser-Keizer, Van Der Naalt, & 
Spikman, 2017)

• Areas to target:
• Behavioral health
• Increase in activity 
• Cognitive restructuring 
• Coping skills 

IATROGENESIS
• Facilitating the expectation or 

context for illness (Kirkwood, Peterson, 
Connery, Baker, & Forster, 2016)

• Over-testing 
• Pathologizing 
• “Identity as disability”



3. Adult Cognitive Rehabilitation 
Delivered by SLPs

Population

• Adult mTBI

Cognitive 
Target

• Working 
memory

• Executive 
function

Therapeutic 
Approach

• MSI
• ATC
• Psycho-

education

Outcome 
Measures

• D-KEFS
• BRIEF
• KBCI

(Cooper et al., 2016; Sohlberg et al., 2014; Tiersky et al., 2005; Trebla-Barna et al., 2016; 
Twamley et al., 2014; Williams-Butler & Cantu, 2019)



4. Pediatric Cognitive Rehabilitation 
Delivered by SLPs

Population

• Pediatric 
moderate to 
severe TBI

• Pediatric 
post-cancer 
treatment

Cognitive 
Target

• Attention
• Working 

memory
• Executive 

function

Therapeutic 
Approach

• Combination 
of drills and 
MSI

Outcome 
Measures

• Standardized 
assessments 
of speech, 
language, 
and cognition 

(Laatsch et al., 2007; Limond & Leeke, 2005)



Identifying Key Therapy Ingredients SLPs Need to 
Know to Help Students with
Persistent Cognitive Effects Return to Learn after 
Concussion: A Retrospective Case
Series Analysis
Wright, Sohlberg, Watson-Stites, & McCart (2019)



Retrospective Case Series

• Used Clinical Data Mining
• 15 students ages 13-18 with PCS
• Data Extracted in Four Categories:

• Student characteristics
• SLP Treatment Parameters
• Clinical Outcomes
• Nature of Multidisciplinary Treatment Communication

We wanted to explore RTL supports in the absence of a co-located multidisciplinary clinic



Context

• University Training Clinic: Graduate students supervised by one of four 
SLPs

• Students with concussion referred by pediatric neuropsychologist
• Loose concussion management team

• Pediatric neuropsychologist was the lead
• Provided initial testing and psychoeducation
• Activated relevant practitioners
• Monthly case review meeting that could be attended by phone



Student Characteristics
• 8 Female; 7 male
• Age 12-18 years
• 9 sports injuries; 3 falls, 2 MVA, 1 assault
• Modal duration of time until we treated—4 months
• All students considered chronic (longer than 3 months)
• Number of previous concussions: 10 had at least 1
• Psychological history: 5 anxiety or depression



Student Characteristics Cont.

• Primary symptoms
• 12 reported symptoms in all three domains (Cognitive, Somatic, and 

Psychological)

• Academic Supports
• 3 received initial academic accommodations
• 9 placed on 504 Plans
• 2 determined eligible for an IEP



SLP TREATMENT

•Dosage
•Average: 9 session 
•Range: 4-19

•Therapy Goals
•Therapy Approach



Primary Cognitive Targets

Attention Executive Function        10

N=12 N=5

Academic goals for students 
with attention/WM 
concerns:
• Increased retention of 

lecture material and 
verbal instructions (n=4)

• Increased reading 
comprehension (n=1)  

Academic goals for students with
EF (self-regulation) concerns:
• Increased assignment 

completion
• (N=5)
• Improved Grades (n=4)
• Increased Attendance (N=2)
• Reduced screen time 

compared to assignment 
completion (N=1)



Cognitive 
Symptom 

Management
Metacognitive 

Strategy Instruction
(N=11)

Assistive Technology 
for Cognition

(N=8)

Attention Training
(N=1)

Psych Symptom 
Management

Psychoeducation
(N=10)

Somatic 
Symptom 

Management

Symptom Tracking for 
trends and triggers

(N=3)

Sleep Hygiene 
Protocol (N=1)

Therapy Approach



Goal and Therapy Selection Process

• Review of cognitive testing and school records
• Use of the three target questions:

• What do you want to change about school right now?
• What do you think is getting in the way?
• What aspects of school are going well?



Specific Therapy Activities

• Types of MSI

• Internal self talk/verbal mediation 
to reauditorize information (N=6)

• Reading comprehension/retention 
strategies (N=4)

• Prediction (N=2)
• Task planning sequence (N=2)
• Test study strategies (N=1)
• Visualization (N=1)
• Mood regulation (N=1)

• Types of ATC

• Paper planner/Calendar app 
(N=5)

• Task initiation chart (N=1)
• Smart pen for lectures (N=1)
• Apple iOS screen time feature 

corresponding to homework 
completion (N=1)



Psychoeducation Themes

• Expectation for improvement (N=7)
• Increasing understanding about relationship between 

anxiety and cognitive symptoms (N=6)
• Increasing understanding about relationship between 

sleep and cognitive symptoms (N=2)
• Emphasizing importance of reactivation to increase 

activity level (N=6)



Clinical Outcomes

PRIMARY SESSION 
MEASUREMENT 

• Fluency and accuracy with 
steps to use strategy and 
devices

• Reflection of trends and 
triggers

TYPES OF ACADEMIC 
OUTCOMES 

• GPA
• Attendance
• Number of missing 

assignments



Overall Outcome Measurement
• Goal Attainment Scaling

• goal hierarchies for homework completion 
(N=5)

• 2 goal hierarchies for attention/retention of 
school material (N=2)

• 1 goal hierarchy for school attendance 
(N=1)

• All achieved expected progress or better
• Rating Scales

• Perceived usage and effectiveness of tools 
and strategies (N=4)

• 3 students had high ratings but didn’t 
necessarily translate into academic 
outcomes

• Data from school/parent/tool
• Attendance  (N=2)
• Grades (N=4)
• IOS screen tracker information 

(N=1)
• 5 students met goal levels

• Pre-Test/Post-test 
• Reading comprehension 

pre/post (N=1)
• Headache Impact Test (N=1)
• Both students showed 

significant changes



Multidisciplinary Communication

• 7 types of practitioners in 6 locations
• 7 high schools, 2 middle schools, 3 districts
• Most frequent provider communication was with 

neuropsychologist, educational liaison, and clinical psychologist 
• Least communication was with PT
• Examples of positive effects of team

• “It’s ok if your headache increases a bit; it won’t harm you”
• Parent support based on psychologist’s concern parent was 

inadvertently receiving psychological benefits for child staying 
home



GAS Example Measuring improved grades 
resulting from ATC training

Goal Improve my grades by inputting my assignments into 
my Google Calendar

+2 Much more 
than expected

I will input all assignment deadlines into the Google Calendar app 5 days 
out of the week

+1 More than 
expected

I will input all assignment deadlines into the Google Calendar app 4 days 
out of the week

0 Expected I will input all assignment deadlines into the Google Calendar app 3 days 
out of the week

-1 Baseline I will input all assignment deadlines into the Google Calendar app 2 days 
out of the week

-2 Decline I will input all assignment deadlines into the Google Calendar app 1 day 
out of the week

Measurement SLP and student reviewed the Google Calendar each week and 
determined progress.



GAS Measuring Use of Lecture Note/Review Strategy
Goal Increase my ability to recall classroom content in 

geometry class
+2 Much more than 
expected

I remembered geometry content from one day to the next 4 days this week

+1 More than 
expected

I remembered geometry content from one day to the next 3 days this week

0 Expected I remembered geometry content from one day to the next 2 days this week

-1 Baseline I remembered geometry content from one day to the next 1 days this week

-2 Decline I remembered geometry content from one day to the next 0 days this week

Measurement Student documented whether she could recall specific content from the previous 
lecture at the beginning of each class.



Clinical Pathways to Treating 
Prolonged Cognitive Symptoms
• Case examples of applying the pathway from theory to 

practice 



Motivational 
Interviewing to 
Develop Goals

Psychoeducation

Selection of 
Therapeutic 

Approach

Measurement Plan 

Outcome

Pathway 
Components 



Case 1

DEMOGRAPHICS
• 16 year old male
• Sustained concussion in a car 

accident 
• No prior concussions 
• No history of 

depression/anxiety 

PROLONGED SYMPTOMS 
• Headaches
• Difficulty sleeping
• Self-regulation (manifested 

through poor school 
attendance)

• Anxiety towards symptoms 
and recovery 



Step 1 – Motivational Interviewing 

Question 1: What do you 
want to change?

Question 2: What is getting in 
the away?

Question 3: What is going 
well?

Return to pre-injury 
performance

Anxiety towards managing symptoms 
in school and school attendance

Ability to complete assignments and 
engage in lecture when attending 

school



Step 2 – Psychoeducation  

Common Psychoeducation Themes Individualized 
to Student

1. Establish the expectation of recovery 
2. Importance of developing healthy sleep habits and a sleep 

routine
3. Importance of reactivation 



Step 3 – Selection of Therapeutic Approach 

Considerations:
1. What cognitive 

target does the 
student need to 
improve?

2. What is the 
student’s 
motivation to 
adhere to 
therapeutic 
intervention?

1. Student has 
strong self-
awareness but 
needs to 
improve self-
regulation skills 

2. Motivated to 
improve but 
continues to ”get 
stuck”

Approach: MSI 
(internal self-talk and 
self-monitoring)

Rationale: 
Appropriate to target 
self-regulation and 
provides foundation 
for student to 
continuously reflect 
on performance



Step 4 – Measurement Plan
Goal Increase the number of hours I attend school each day

+2 Much more 
than expected I will attend school for 5 hours per day, 5 days per week

+1 More than 
expected I will attend school for 4 hours per day, 5 days per week

0 Expected I will attend school for 3 hours per day, 5 days per week

-1 Baseline I will attend school for 2 hours per day, 5 days per week

-2 Decline I will attend school for 1 hours per day, 5 days per week

Measurement Parent and student reported data to the SLP each week. School reported 
data to SLP once per month.



Step 5 – Outcome 

• Achieved Level 0 on GAS – expected level of 
outcome

• Set to return to regular academic schedule 19-20 
school year 

• Discharged following goal completion 



Case 2

DEMOGRAPHICS
• 16 year old male
• Sustained concussion playing 

football  
• 2 previous concussions 
• History of depression/anxiety 

PROLONGED SYMPTOMS 
• Headaches 
• Fatigue 
• Self-regulation (manifested 

through decrease in grades)
• Diagnosed with anxiety pre-

injury – exacerbated following 
concussion 



Step 1 – Motivational Interviewing 

Question 1: What do you 
want to change?

Question 2: What is getting in 
the away?

Question 3: What is going 
well?

Improve grades

Ability to complete 
assignments on time 

Ability to take notes during 
History class



Step 2 – Psychoeducation  

Common Psychoeducation Themes Individualized 
to Student

1. Establish the expectation of recovery 
2. Relationship between ongoing anxiety symptoms and how 

they impact cognitive skills
3. Decision to return to team sport or not 



Step 3 – Selection of Therapeutic Approach 

Considerations:
1. What cognitive 

target does the 
student need to 
improve?

2. What is the 
student’s 
motivation to 
adhere to 
therapeutic 
intervention?

1. Needs to improve 
self-regulation and 
organization skills 
to better manage 
school 
assignments 

2. Expresses 
motivation to 
improve but quick 
to deflect 
accountability 

Approach: ATC 
(phone calendar with 
reminders)

Rationale: 
Appropriate to target 
self-regulation, 
organization, and 
time management 
skills



Step 4 – Measurement Plan
Goal Improve my grades by inputting my assignments into my 

Google Calendar
+2 Much more 
than expected

I will input all assignment deadlines into the Google Calendar app 5 days out 
of the week

+1 More than 
expected

I will input all assignment deadlines into the Google Calendar app 4 days out 
of the week

0 Expected I will input all assignment deadlines into the Google Calendar app 3 days out 
of the week

-1 Baseline I will input all assignment deadlines into the Google Calendar app 2 days out 
of the week

-2 Decline I will input all assignment deadlines into the Google Calendar app 1 day out 
of the week

Measurement SLP and student reviewed the Google Calendar each week and determined 
progress.



Step 5 – Outcome 

• Achieved Level 0 on GAS – expected level of 
outcome

• Increased GPA from 1.83 to 2.17 pre/post 
treatment

• Discharged following goal completion 



What Clinical Pathways Should Include

1. Collaborative goal setting through motivational 
interviewing to identify challenges and develop 
meaningful goals for the student

2. Individualized psychoeducation to support the 
individual’s somatic or psychological symptoms 

3. Toolbox with range of cognitive strategies and/or 
ATC

4. Measurement Plan 
5. Outcome Contact: Jim Wright – jwrigh16@uoregon.edu 



Headache 
Psychoeducation 

handout 



School Attendance 
Psychoeducation 

handout



Sleep Hygiene  
Psychoeducation 

handout



Types of Thinking  
Psychoeducation 

handout
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